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Executive summary
The Proposal
The Belmore Road interchange with the M5 South West Motorway currently provides an eastbound exit
road ramp and a westbound entry road ramp to the motorway (ie both west-facing road ramps). No eastfacing road ramps are currently provided.
The absence of east-facing road ramps has increased traffic volumes on nearby local roads, and increased
congestion on nearby interchanges. To alleviate this congestion the Commonwealth and NSW
Governments are proposing to construct east-facing road ramps at the M5 South West Motorway and
Belmore Road interchange. Key features of the proposal include:
•

a new eastbound entry road ramp that will connect Belmore Road to the M5 South West Motorway. The
initial section of the road ramp will comprise of two lanes for about 150 metres, before forming into one
lane for merging onto the M5 South West Motorway

•

a new westbound exit road ramp that will connect Belmore Road to the M5 South West Motorway. The
road ramp will comprise of one lane for about 150 metres, before splitting into two lanes to allow for one
left turn lane and one right turn lane onto Belmore Road

•

widening the existing eastbound exit road ramp connecting the M5 South West Motorway to Belmore
Road, to allow one left turn lane and two right turn lanes from the road ramp onto Belmore Road

•

upgrading of Belmore Road to modify the centre median on the Belmore Road bridge to provide a 120
metre (about) northbound right turn lane and storage for vehicles turning right onto the eastbound entry
road ramp that will connect Belmore Road to the M5 South West Motorway

•

provision of tolling gantries on each of the new road ramps to facilitate toll collection (by InterLink
Roads)

•

upgrading of existing and providing new traffic signals at the Belmore Road intersection with the M5
South West Motorway, north of the Belmore Road bridge

•

upgrading of existing and providing new traffic signals at the Belmore Road intersection with the M5
South West Motorway, south of the Belmore Road bridge

•

construction of a new shared user path through the Rotary Park between Belmore Road and Bonds
Road

•

connections to the dedicated off-road pedestrian footpath on Belmore Road

•

ancillary and supporting infrastructure.

Need for the proposal
The M5 South West Motorway is used by about 125,000 vehicles each day. There are 11 locations along
the M5 South West Motorway with exit and entry road ramps, each providing a vital link between the
motorway and nearby suburbs, or other major arterial roads. Most of the exit and entry road ramps along
the M5 South West Motorway have both east-facing and west-facing road ramps; however, the existing
configuration at the intersection with Belmore Road only includes west-facing road ramps.
Belmore Road provides a link between the M5 South West Motorway and several main arterial roads, such
as Canterbury Road and Henry Lawson Drive, thus forming an important connection between key transport
corridors and residential and commercial areas. The existing configuration of Belmore Road and the M5
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South West Motorway interchange does not allow for local traffic access to the M5 South West Motorway
eastbound, or for westbound traffic to exit the Motorway. Thus, local traffic must use local streets and roads
to access the eastbound ramps at the King Georges Road or Fairford Road interchanges. These access
constraints have caused issues in the local traffic network including congestion and increased travel times.
By facilitating vehicle access to the M5 South West Motorway from Belmore Road, the proposal is expected
to ease congestion on local streets and roads in nearby suburbs including Riverwood, Punchbowl, Wiley
Park, Peakhurst, Mortdale, Oatley, and Lugarno, and generally improve travel times. The proposal is also
expected to improve the performance of both the King Georges Road and Fairford Road interchanges by
reducing congestion in these areas. Commuters traveling toward the Sydney Airport and the CBD are
expected to benefit from the proposal with easier access to the motorway from Riverwood.
The proposal is supported by several state and regional strategic planning and policy initiatives, including
the:
•

NSW Premier’s Priorities

•

A Plan for Growing Sydney

•

Rebuilding NSW – State Infrastructure Strategy 2014

•

NSW Long Term Transport Master Plan

•

Sydney’s Cycling Future: Cycling for Everyday Transport.

The M5 South West Motorway covers the Liverpool and Canterbury-Bankstown LGAs, and the broader
proposal areas also includes Hurstville LGA, all in the south-west sector of Sydney. This sector of Sydney
has one of the fastest growing populations in the greater Sydney area, with annual population growth in the
Liverpool and Canterbury-Bankstown LGAs expected at 2.3 per cent and 1.6 per cent respectively between
2011 and 2036. This is well above the NSW average of 1.1 per cent (DP&E, 2016). This equates to a total
population increase compared to 2016 of about 76 per cent for Liverpool LGA and 50 per cent for
Canterbury-Bankstown LGA (DP&E, 2016).
The forecast increase in population and employment in the proposal area and surrounding regions will
increase pressure on existing road and transport networks, many of which are already approaching
capacity during peak periods. Additional road network and public transport capacity will be required to
efficiently transport people, goods and services within and out of the region. As a major road corridor
servicing the Sydney CBD, Sydney Airport, Port Botany and Sydney’s southwest, safe and efficient use of
the M5 South West Motorway is critical to reducing congestion and travel times within the region.
The proposal area is currently affected by traffic congestion and road users frequently experience major
traffic delays, both during and outside of peak periods. The congestion occurs for a variety of reasons
including:
•

high and increasing traffic volumes using the M5 South West Motorway and existing exit and entry road
ramps at the King Georges Road and Fairford Road interchanges

•

‘bottlenecks’ caused by traffic merging from the existing exit and entry road ramps which currently
operate at capacity during peak times

•

high traffic volumes using local roads to ‘rat run’ through nearby suburbs to access existing M5 South
West Motorway entry and exit road ramps.

These conditions cause congestion, particularly during peak periods when traffic volumes are high. The
objectives of the proposal are to ease congestion and improve travel times within the region.
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Proposal objectives and development criteria
Roads and Maritime has established the following objectives for the proposal:
•

improve journey time and journey time reliability for local road users nearby Belmore Road

•

ease traffic congestion

•

improve connectivity to the M5 South West Motorway for local road users and improve amenity.

The development criteria for the proposal are aligned with the proposal objectives and the urban design
objectives described below.
The aim of the urban design for the proposal was to ensure that the design is physically and visually
integrated with its surrounding environment and where possible, maximises engagement of the road user
with local context to provide a more enjoyable and interesting driving experience. To meet these aims, a set
of key urban design objectives have been developed. The urban design objectives are to:
•

retain and reinforce the vegetated character of the M5 South West Motorway and the relevant aspects
of the M5 Widening Urban Design Strategy (HBO & EMTB, 2012)

•

deliver an integrated approach to traffic (including pedestrian and cycle), public transport and land use

•

retain the privacy and amenity of residents in the local streets in the immediate area, and provide
opportunities for urban restructuring and redevelopment

•

define the address of the Morris Iemma Sports Centre as well as expressing the interchange as a
gateway to the City of Canterbury-Bankstown

•

design integrated urban infrastructure / landscape design elements that allow the landscape to
dominate and built form to recede

•

provide a new shared user path through Rotary Park to contribute to the local shared user path network
and integrate the path with earthworks and landscape modifications along the Rotary Park interface to
ensure an improved visual and landscape outcome.

Options considered
Due to the nature of the proposal objectives and the joint announcement by the Australian and NSW
Government’s, there were only two viable options considered – do nothing or construct the proposal as
announced.
Under the do nothing option, no changes would be made to the current configuration of the road network.
The current configuration of the M5 South West Motorway and Belmore Road interchange will reduce in
performance due to predicted increases in local traffic associated with forecast population growth for the
Liverpool and Canterbury-Bankstown LGAs.
Delays would be caused by local traffic conflicting with major through traffic movements along Belmore
Road and the M5 South West Motorway, as well as neighbouring interchanges at King Georges Road and
Fairford Road. These conflicts would cause increased congestion, leading to increased travel times and
associated social impacts, as commuters spend more time travelling by car, imposing limitations on growth
in the sub-region due to restricted accessibility via a constrained road network.
Increased travel times on Belmore Road and the M5 South West Motorway could also reduce the
attractiveness and viability of commercial businesses / town centres and the region may suffer
economically. Congestion at the Belmore Road and M5 South West Motorway interchange would also limit
the accessibility to proposed development sites south of the interchange, reducing the attractiveness of
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public transport for future residents. Access to and from local and private roads are expected to be more
difficult with increased volumes of traffic on Belmore Road and adjacent local roads.
As such, the do nothing options does not meet the objectives of the proposal, but was used to compare the
proposal case for appraisal.
Option 2 is the proposal case, which is to construct both east-facing road ramps with tolls. This option
would ease congestion in the local traffic network, by providing access for vehicles to enter and exit the M5
South West Motorway from Belmore Road and, consequently, ease congestion at nearby interchanges.
This options also fits within the existing road corridor.
Option 2 was the preferred option as it would address strategic planning objectives including easing
congestion by increasing capacity for the movement of traffic along Belmore Road and onto the M5 South
West Motorway transport corridor, specifically:
•

providing two east-facing road ramps at the Belmore Road and M5 South West Motorway interchange,
which would be effective in reducing current traffic congestion in the proposal area and would improve
travel times for both commuters and the movement of freight

•

providing the most flexibility to design around potential constructability issues

•

not requiring any land acquisition

•

avoiding impact to environmentally and culturally sensitive areas

•

providing simple traffic staging during construction, minimising inconvenience to road users

•

providing access and facilities for on-road cyclists and pedestrians.

Statutory and planning framework
The State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective
delivery of infrastructure projects throughout NSW. Under clause 94 of ISEPP, development works for a
road or road infrastructure facility, undertaken by or on behalf of a public authority are permitted without
consent. The proposal is not located on, or does not affect land reserved or regulated by the:
•

National Parks and Wildlife Act 1974

•

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

•

State Environmental Planning Policy (Major Development) 2005.

Part 2 of the ISEPP includes provisions for public authorities to consult with local councils and other public
entities prior to the commencement of certain types of development.
The proposal is located within the Canterbury-Bankstown LGA, which is a recent amalgamation of the
Canterbury City Council and Bankstown City Council. As such, development within the CanterburyBankstown LGA is subject to the provisions of both the Canterbury Local Environmental Plan (LEP) 2012
and the Bankstown LEP 2015. The proposal is predominantly located within the road corridor on land
zoned SP2 Infrastructure; however, some sections of Belmore Road that would be impacted by the
proposal are zoned R3 Medium Density Residential and RE1 Public Recreation, which includes the Rotary
Park. The Canterbury LEP and zoning requirements state that roads are permissible within the above
zones with development consent; however, as discussed, the proposal is exempt from having to obtain

6 | Belmore Road Ramps Review of Environmental Factors

development consent under the provisions of clause 94 of the ISEPP. Despite this, the proposal would be
broadly consistent with the objectives of the zones concerned.
In assessing the potential impacts of the proposal, the following legislation was considered:
•

NSW Threatened Species Conservation Act 1995 (Note that although the Biodiversity Conservation Act
2016 has repealed the Threatened Species Conservation Act 1995, the transitional provisions of the
Biodiversity Conservation (Savings and Transitional) Regulation 2017 apply to this proposal and,
consequently, it has been assessed in accordance with the Threatened Species Conservation Act
1995)

•

NSW Biosecurity Act 2015

•

NSW National Parks and Wildlife Act 1974

•

NSW Protection of the Environment Operations Act 1997

•

Commonwealth Environment Protection and Biodiversity Conservation Act 1999.

The proposal is categorised as development for a road and is being carried out by or on behalf of a public
authority. Under clause 94 of the ISEPP the proposal is permissible without development consent. The
proposal is not State significant infrastructure or State significant development. As such, the proposal can
be assessed under Part 5 of the EP&A Act. Roads and Maritime is the determining authority for the
proposal. This REF fulfils Roads and Maritime’s obligation under clause 111 of the EP&A Act to examine
and consider fully possible all matters affecting or likely to affect the environment due to the activity.

Community and stakeholder consultation
During development of the proposal, consultation with the community and government agencies would be
undertaken. The consultation techniques have been guided by Roads and Maritime Community
Involvement and Communications: A resource manual for staff (RTA, 2008b). A Community and
Stakeholder Engagement Plan (Appendix J) has been prepared as a working document to plan, implement
and manage communication and consultation activities to support key proposal stages and milestones.
The purpose of the consultation activities would be to update residents, businesses, road users and the
community on the preferred option for the upgrade and to provide the community and stakeholders with the
opportunity to provide feedback. Stakeholders have been identified as part of the planning for the
consultation process.
The Community and Stakeholder Engagement Plan for the proposal identifies all stakeholders that may
have an interest in the project, and assesses their level of influence, (potential) issues, and the
recommended communication activities to engage with/inform each stakeholder group. Roads and
Maritime will commence community and stakeholder consultation prior to construction.
The proposal has been considered against the requirements of the Procedure for Aboriginal Cultural
Heritage Consultation and Investigation (PACHCI) (Roads and Maritime 2011). A search of the Office of
Environment and Heritage AHIMS Web Services (Aboriginal Heritage Information Management System),
was undertaken on 20 June 2017. Results of the search indicate there is one Aboriginal site located within
a one kilometre radius of the proposal. While the exact location of this site is unknown, it is unlikely to be
within the 500 metres construction area along the M5 South West Motorway due to previous disturbance
associated with its construction. Following Stage 1 of the PACHCI process (clearance letter dated 14
September 2017), Roads and Maritime noted that the proposal, as described in the Stage 1 assessment, is
unlikely to have an impact on Aboriginal cultural heritage, and no consultation with the Aboriginal
community is necessary.
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Part 2, division 1, clauses 13-15 of the ISEPP specify the consultation requirements for infrastructure
development. These largely relate to the requirement for public authorities other than local councils to
consult with the relevant local government authority as part of the assessment process. Consultation is
required if the proposal would affect council infrastructure or services, impact local heritage items, or if the
development would impact flood liable lands. A formal letter notification, in accordance with clause 13-16 of
the ISEPP, was sent to Canterbury-Bankstown Council on 7 September 2017. A formal response was not
received prior to submission of this REF.
Meetings and briefings would be held with key government agencies and stakeholders as required. Agency
and stakeholder issues and concerns would be recorded, and considered through the preparation and
construction of the proposal. Additional communication and correspondence would be ongoing for the
proposal. To date only utility providers have been consulted with regarding the proposal.
This REF will be placed on public exhibition for stakeholder and community comment. All comments
received will be considered when finalising the proposal design. The community would be kept informed of
any further changes to the proposal resulting from this and any future consultation process. Information
sessions will be held during the REF public display period. Details of these information session dates and
locations would be advertised prior to the events and issued through Roads and Maritime Community
Updates.
A submissions report would be prepared summarising the key impacts identified in this REF, demonstrating
how Roads and Maritime considered issued raised during the public display period, and including a
summary of mitigation measures proposed to minimise the impacts of the proposal.

Environmental impacts
This REF has considered potential impacts of the proposal activities on:
•

biodiversity

•

landform, soils and contamination

•

traffic and transport

•

noise and vibration

•

socio-economic and property

•

urban design and visual amenity

•

climate change

•

Aboriginal heritage

•

air quality

•

non-Aboriginal heritage

•

hydrology and water quality

•

groundwater

•

waste and resource use

•

utilities

•

hazards and risk management

•

cumulative impacts.
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Biodiversity
A biodiversity impact assessment was undertaken to determine the potential impacts on threatened flora,
fauna and ecological communities within the construction impact area of the proposal.
The proposal area lies within the Sydney suburb of Riverwood, and in a heavy built-up and industrialised
area. No trees that are part of any identified threatened plant community type (PCT) or endangered
ecological community (EEC) that occur on the site would be removed during construction. Therefore, the
proposal does not include the key threatening process (KTP) of clearance of native vegetation. Native
vegetation species that would be removed because of the proposal include common species that have
been planted as part of the construction of the M5 West Motorway, or that have germinated on spoil piles
and artificial substrates since.
The proposal does not include clearance of any hollow-bearing trees. As such, fauna that utilise hollows,
such as microbats and birds are not likely to be significantly affected as potential roosting sites would be
retained. The proposal would not result in significant changes to existing levels of noise, vibration and light
to the extent that there would be a significant impact to native fauna. There is potential for some resident
native fauna to temporarily avoid habitats directly adjacent to the proposal during construction, with bat
species being particularly sensitive to any change in lighting that may be associated with the proposal.
However, permanent long-term impacts on fauna habitat due to habitat fragmentation, noise, vibration or
light are therefore, not considered likely.
The viable local population of identified threatened flora, Acacia pubescens, includes about 157 individuals
recorded in the study area in 2017, and 143 individuals located within 300 metres, but outside of, the study
area recorded in 2012. The latter are estimated to persist based on review of clearing in recent aerial
photographs. This comprises a total of 300 individuals within the local population.
Of these, about 148 individuals (or 49 per cent) would be removed from the viable local population, in the
area between Belmore Road and Bonds Road. This would reduce the population size by about half and
fragment the viable local population into two groups separated by more than 300 metres, resulting in the
creation of two separate smaller viable local populations.
Impacts on biodiversity following completion of construction (such as additional vegetation clearing or
increased runoff) are not expected. Based on the biodiversity impact assessment, the proposal is not likely
to significantly impact threatened species, populations or ecological communities or their habitats listed
under the TSC Act or FM Act and, therefore, a Species Impact Statement is not required. The proposal is
also not likely to significantly impact threatened species, populations, ecological communities or migratory
species listed under the EPBC Act.

Landform, soils and contamination
A phase 1 contamination assessment was completed for the proposal. The desktop assessment comprised
a review of available data and the intrusive investigation consisted of combined geotechnical and
contamination sampling. The assessment concluded that contamination of shallow soil was anticipated and
areas of environmental concern (AEC) were therefore developed.
Environmental samples were collected from several test-pit locations throughout the proposal area, and
included the collection of soil samples for laboratory testing of potential contaminants of concern.
Contamination was generally not detected above assessment criteria in soil samples except for asbestos
containing material (ACM) sighted on the ground surface at four locations, and the presence of chrysotile
asbestos was confirmed by the laboratory in one bonded cement sheet material sample.
Potential AECs associated with potential contamination or sources of anthropogenic contamination
includes:
•

AEC1 – historic military hospital site
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•

AEC2 – fill material in road reserve (and potential pesticide application)

•

AEC3 – illegal dumping of domestic or building waste

•

AEC4 – potential fill in Rotary Park.

The phase 1 contamination assessment concluded that:
•

cut and fill works could potentially expose contaminants of concern in soil in uncontrolled fill areas

•

areas of identified illegal dumping may contain ACM or other hazardous wastes.

•

construction of the shared path may unearth potentially contaminated fill and stockpiles / mounds of
unknown fill material would therefore need to be managed.

Based on these findings, a Contaminated Land Management Plan will be developed to mitigate potential
contamination exposure risks to construction workers, and the environment during construction. The
Contaminated Land Management Plan would include an Asbestos Management Plan as an appendix to
manage ACM surface inspections, sampling, and associated removal works and the issuing of clearance
certificates.

Traffic and transport
A traffic and transport assessment was undertaken to inform the detailed design of the proposal, and
concluded that:
•

with the addition of the new east facing ramps, a greater number of vehicles travel via M5 Motorway to
reach Belmore Road area, rather than leaving the M5 Motorway at King Georges Road. This leads to a
greater percentage of vehicles in a high speed (motorway) environment and reduces the traffic volumes
on parallel road between King Georges Road and Belmore Road

•

in general, Belmore Road would benefit from the proposed southbound clearway between Hannans
Road and Josephine Street. This provides drivers additional through capacity in the southbound
direction while providing improved access to and from minor local road without significant interruption to
the Belmore Road mainline traffic along this section (see Clearway Technical Note in Appendix F)

•

the performance of the Belmore Rd intersections with Thurlow Street and Hannans Road is expected to
deteriorate in the future, regardless of the project. The traffic models suggest additional upgrades at
these intersections may be required

•

the introduction of the project and the extra lane on the existing eastbound off ramp allows for increased
capacity at the stop line and greater storage on the ramp preventing spill back onto the M5 Motorway

•

the introduction of the project and new east facing ramps results in added new approaches and requires
extra phase. It will also increase the overall traffic usages of the M5/ Belmore Road interchange.
however, the introduction of the extra lane on the existing eastbound off ramp coupled with the added
capacity along Belmore Road show to mitigate the added volumes pressure on this section

•

the project and associated upgrades, are expected to have neutral overall influence on the road safety
performance and public transport movements in the study area.
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Noise and vibration
An assessment of predicted operational road traffic noise, and construction noise and vibration, was
completed for the for the proposal. This involved monitoring of existing ambient and road traffic noise levels
at representative receivers, and concurrent collection of traffic volumes. Ambient monitoring data
demonstrated that several receivers near the proposal area currently experience elevated noise levels.
Predicted impacts associated with noise from the proposed upgrade were then determined at sensitive
receivers within the proposal area, using a noise simulation model, validated with the ambient site
monitoring data.
Residents near to the road ramps have been assessed as per the redevelopment criteria outlined in the
Roads and Maritime Noise Criteria Guideline (RMS, 2015) The results of operational noise modelling
showed that noise levels were not generally found to increase significantly due to the proposal. However,
three receivers within the proposal area, all located on Belmore Road, were identified through modelling as
qualifying for noise mitigation in accordance with the Noise Criteria Guideline (RMS, 2015). These
receivers are located near the Belmore Road and M5 South West Motorway intersection and were
predicted to experience levels above cumulative noise levels without the proposal, ie noise levels were
already elevated without construction of the proposal.
Predicted operational noise levels have indicated that overall noise levels indicate that the change in noise
level because of the project is generally limited to 1.0 dB over the project area. As discussed, proposal
works will result in noise levels at three locations qualifying for the consideration of mitigation. Noise
impacts have been minimised as much as possible by feasible and reasonable methods during planning
and road design.
Aside from the residents near the road ramps, noise levels are controlled by traffic on Belmore Road, and
for the remainder of sensitive receivers in the proposal area, the change in noise level due to project
activities was less than 2 dB. The upgrade works on Belmore Road itself are not intended to increase traffic
carrying capacity or accommodate a notable increase in heavy vehicle traffic. As a result, this component of
the works is not considered a redevelopment or new project as defined in the Noise Criteria Guideline
(RMS, 2015) for this assessment, and has been assessed as minor works. Under the Noise Criteria
Guideline (RMS, 2015) minor works are not considered to be redeveloped or new road types, and therefore
the noise level criteria outlined within the guidelines are not applicable. A change in the relative noise level
from build to no build of less than 2.0 dB is a determining factor for whether works can be defined as minor
works.
Construction of the project is expected to occur during and outside of standard hours. Construction outside
of standard hours is required as the upgrade involves work on busy arterial roads. The assessment of
construction noise impacts indicated that several residential receivers would experience noise levels
greater than the construction noise management levels, and for receivers closest to the works, would be
highly noise affected. Maximum noise levels would also be expected to exceed the sleep disturbance
screening criteria when works are at their closest to receivers. Other sensitive land uses would also be
expected to experience noise levels above the construction noise management levels when works are at
their closest.
Construction noise and vibration mitigation and management measures will be implemented in accordance
with the Noise Criteria Guidelines (RMS, 2015) and Construction Noise and Vibration Guidelines (RMS,
2016a). These include, the development of a construction noise and vibration management plan, managing
the timing of high intensity works, community consultation, and optimising the layout and equipment used
for each construction activity. Specific noise and vibration management measures, source and path
controls are definite in the Noise and Vibration Assessment Report (Pacific Environment, 2017) for the
proposal.
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Socio-economic
Key existing socio-economic characteristics of the study area (Riverwood, Roselands, Punchbowl, Narwee
and Padstow) can be summarised as follows:
•

over the 20 years to 2036, the population of the Canterbury-Bankstown LGA is expected to increase by
a total of 166,900 people. This would result in an additional estimated 61,600 households by 2036

•

the Canterbury-Bankstown LGA has a greater proportion of younger people (aged less than 14 years),
compared to study area and Greater Sydney

•

proximity to the Sydney CBD has driven residential and employment growth within the CanterburyBankstown LGA

•

belmore Road plays an important role in connecting local communities within the CanterburyBankstown LGA to the M5 Motorway

•

the main road network in the study area is currently performing at capacity or beyond capacity, with
motorists facing congestion in the area. The existing interchange configurations do not have sufficient
capacity to cater for future traffic growth

•

land use in the study area is predominantly medium density residential, with some low and high density
residential development. There are a number of schools, childcare centres, places of workshop and
recreational areas in the study area

•

there is a large industrial precinct adjacent to the southbound carriageway of Belmore Road in
Punchbowl, and a few businesses scattered throughout the study area

•

private vehicles are the dominant mode of travel in the study area

•

there are limited active transport opportunities in the study area

•

the study area provides the local community with recreational and green spaces which is valued by
residents and wider community.

Construction of the proposal would take about six months. The construction start date would be confirmed
following the completion of the detailed design and subject to funding.
Much of the land that would be impacted by the proposal is within the road corridor on land zoned SP2
Infrastructure, however sections of Belmore Road that would also potentially be impacted by the proposal
are zoned R3 Medium Density Residential and RE1 Public Recreation.
Construction activities would have direct or indirect impacts on three social infrastructure locations, these
being Rotary Park, Riverwood Skate Park, Morris Iemma Indoor Sports Centre Riverwood Wetlands
Playground and Riverwood Community Centre. Potential impacts on social infrastructure would include
disruption and disturbance from construction noise and dust and changed access arrangements resulting in
increased travel times to and from these facilities, and traffic delays.
Although most of the upgrade would occur in areas that would not impede traffic movements within the
study area, some delays would be experienced when upgrading the existing road network. Traffic flows on
the M5 Motorway would be maintained always. Construction work on the M5 Motorway would be limited to
periods when traffic is light, reducing the possibility of delays. Access would be maintained to all properties
within the proposal area. This would reduce disruption for businesses and industrial precincts.
Construction activities may be disruptive to residents and businesses in the form of noise and dust. The
removal of vegetation because of the proposal and presence of plant and machinery, would also impact the
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visual amenity of the study area. Safeguards and mitigation measures would be implemented to minimise
impacts to noise, air quality and visual amenity.
The proposal is expected to have a positive indirect impact on social infrastructure and positive direct
impact on businesses in the study area and the wider community, through improved connectivity and
access. Social impacts associated with barriers and severance can occur because of major infrastructure
projects. The proposed upgrade of the Belmore Road Ramps would reduce severance as it enhances
connectivity and provides greater access to and from the M5 Motorway to the surrounding local road
network.
The proposal would potentially result in an increase in vehicular traffic on Belmore Road accessing the M5
Motorway from the new eastbound entry and westbound exit ramps. This would result in increases in traffic
noise from the vehicles utilising the interchange. The proposal would also improve the local cycle network
through the provision of a shared pedestrian and cycle path. The path would provide the missing link
between Belmore Road and Bonds Road and provide a safe and efficient route for active transport users
within the study area. Overall the proposal would improve amenity for residents and businesses within the
study area by improving connectivity and access.

Urban design and visual amenity
A qualitative assessment of potential impacts on views and landscape character in and nearby the proposal
site was undertaken. Visual sensitivity is a measure of how critically a change to the existing landscape
would be viewed from various use areas. People using recreation areas, for example, would use the
surrounding landscape as part of their leisure experience and may view changes to the landscape more
critically than others.
The visual magnitude of an activity is the expression of the visual interaction between it and the existing
visual environment along the road corridor. It can also be expressed as a level of visual contrast between
new work and the visual setting within which it is placed.
Some commercial and residential areas within the landscape character zones front the motorway, while
other have generous setbacks provided by open space parklands and sports fields. All landscape character
zones benefit from the retention of the densely vegetated motorway corridor, as these form an important
vegetative backdrop.
Users of the motorway would notice changes to the vegetated character of the ramp locations (apart from
westbound entry road ramp); however, the proposal would be in-keeping with a sequence of interchanges
along this section of the motorway. Whilst users of Belmore Road may be exposed to increased traffic
because of the increased movement options, they would also benefit from greater access to the motorway
and an improvement to the road ramp locations resulting from the removal of existing fencing and addition
of feature panels to the existing noise walls.
The visual impact assessment identified seven viewpoints, from which visual impacts resulting from the
proposal were. The impact ratings ranged from moderate-to-low to low, primarily due to the scale of the
proposal, existing features of the motorway and the densely vegetated corridor edges. Similar results for
each viewpoint were determined due to the relatively small nature of the proposal, combined with the
balance between the sensitivity of viewer types and the frequency of their viewing opportunities, as well as
their proximity and exposure.

Climate change
The Intergovernmental Panel on Climate Change (IPCC) has noted that ‘It is extremely likely that more
than half of the observed increase in global average surface temperature from 1951 to 2010 was caused by
the anthropogenic increase in greenhouse gas concentrations and other anthropogenic forcings together’.
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A high-level assessment of the potential affect climate change would have and, conversely, how the
proposal might contribute to climate change, was undertaken.
Construction of the proposal would result in GHG emissions being produced, including:
•

carbon dioxide would be generated from land clearing (decomposition of cleared vegetation) (scope 1)

•

carbon dioxide and nitrous oxide would be generated from liquid fuel use in plant and vehicles (diesel,
petrol) during construction, disposal and transport of materials. (scope 1 and scope 3)

•

methane would be generated from landfilling any carbon-based waste, and possible fugitive emissions
from the use of natural gas

•

embodied energy in construction materials, including concrete

•

emissions associated with electricity use (scope 2 and scope 3).

In view of the relatively short timeframe for construction, it is not anticipated that changes to temperature or
rainfall patterns in the short term would have a major impact on construction activities. As such, no specific
climate change mitigation measures were considered necessary for this proposal as they would be unlikely
to have any material value over the construction period.
Emissions sources associated with the operational phase of the proposal are likely to relate to the
increased number of traffic signals and streetlights. The magnitude of these emissions would be dependent
on the design and number of lights and signals as well as the electricity source for the lights and signals.
Maintenance activities required for the proposal would be an additional source of emissions but these are
difficult to quantify accurately. Most the estimated GHG emissions that would be produced during operation
would be associated with scope 3 emissions associated with vehicle usage.
Long term impacts of climate change have the potential to affect the operation of the proposal through
various avenues, for example by way of greater slope instability or changes to evaporation. Changes in
precipitation and temperature may affect soil water content which could modify soil structure through
shrink-swell which in turn may affect the integrity of the pavement and other infrastructure.
The impacts of climate change may be managed by adapting design standards where considered
necessary to reduce the vulnerability of infrastructure to predicted effects. In this case the design
parameters are relatively fixed and guided by the existing road infrastructure and its characteristics.

Aboriginal heritage
There are no known Aboriginal heritage sites or items within the proposal area and Aboriginal sites are not
likely to be uncovered during construction due to the previous disturbance associated with the construction
of the M5 South West Motorway, Belmore Road, existing ramps and nearby residential and recreational
development.
While the Aboriginal Heritage Information Management Systems (AHIMS) records indicate that there is one
Aboriginal site located within a one kilometre buffer area of the proposal, it is unlikely that this site occurs
within the construction footprint due to the previous disturbance outlined above.

Air quality
Potential construction impacts on air quality include minor emissions from construction plant and machinery
and dust, including:
•

clearing of vegetation and topsoil by bulldozers and /or backhoes

•

emissions from plant/equipment
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•

excavation and levelling of soil by bulldozers, backhoes and/or excavators

•

movement of soil and fill by dump trucks

•

wind erosion from unsealed surfaces and stockpiles

•

stripping, stockpiling and managing topsoil

•

road sub-grade preparation.

These impacts are expected to be minor and short-term.
The provision of ramps at the M5 South West Motorway and Belmore Road interchange would ease
congestion. The proposal also includes addition slip lanes on the Belmore Road bridge which would
improve through flow movements.
Additional emissions are expected as the Traffic and Transport Assessment modelling predicts traffic
volumes to increase; however, this is likely to be offset by the proposal benefits, which include reduced
congestions (ie reduced stop-start movements) and better traffic flow.
The use of the proposal area by pedestrians and cyclists would also be encouraged through the provision
of shared user pathways and infrastructure to facilitate active transport movements.
The proposal is not likely to result in breaches of the EPAs air quality assessment criteria.

Hydrology and water quality
The proposal would potentially impact water quality during rainfall events, through erosion and
sedimentation processes across construction areas and earthworks. Runoff across exposed areas is likely
to contain sediments and nutrients, which may mobilise into drainage systems.
Construction activities that could directly or indirectly affect water quality include:
•

removal of vegetation and associated disturbance of soils resulting in transportation of sediments and
other materials into waterways / waterbodies

•

cut and fill works

•

works within drainage lines (such as installing energy dissipation devices)

•

leaks from construction machinery and plant

•

accidental spills of concrete, chemicals or hazardous materials / liquids

•

litter

•

disturbance of and runoff from contaminated land

•

tannin leachate from cleared / mulched vegetation.

Potential impacts on surface water quality from construction activities include lower dissolved oxygen
levels, increased nutrients, increased turbidity and altered pH. Pollution from fuel, petroleum hydrocarbons,
oils, grease, metals and gross pollutants is a further issue. Migration of contaminants to waterways, deeper
soil layers, or to areas of perched groundwater may occur during construction because of infiltration of
spills on the surface.
Management and mitigation measures suitable to control erosion and sedimentation would be established
and maintained for the duration of construction to minimise potential impacts to downstream water quality.
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The greater road pavement area associated with construction of the ramps, would result in an increase in
drainage peak flows and volumes from the road. The principal potential impact regarding the hydraulic
behaviour of drainage flows would be greater potential for scour at drainage outlets from increased flow
rates. Consequent impacts could include erosion, removal of vegetation and increased potential for slope
failure (eg slips).
The drainage design has been designed to maintain existing drainage structures as far as practicable along
the M5 South West Motorway. Notwithstanding, the proposal would include the development of upgraded
stormwater drainage systems along the motorway to accommodate increased flows.
Following completion of construction, including rehabilitation of exposed areas where vegetation and/or
impervious surfaces have been removed, there would be minimal risk of soil erosion and transport of
eroded sediments to receiving waterways.
During operations, stormwater runoff would be directed to the existing M5 South West Motorway drainage
network. Roads and Maritime understands that this system is separated from the Salt Pan Creek and
Georges River catchment area by a series of diversion / holding ponds. Runoff from the motorway, which
may contain increased concentrations of hydrocarbons, gross-pollutants, and other contaminants would be
directed into this system.

Groundwater
While longitudinal drains along the toe of cut batters would intercept groundwater flows and act as outlet
drains for the drainage layer, interception of perched groundwater is not likely.
Information provided in the Geotechnical Interpretation Report, indicates that groundwater interception is
not expected, suggesting that no drawdown will occur, and as such flow of water from groundwater aquifers
to connected tributaries will not be impacted. Therefore, the impact limits in terms of drawdown magnitudes
and offset distances outlined in the NSW Aquifer Interference Policy minimal impact considerations would
not be breached by the proposal. Regardless, minimum impact criteria were considered.
Impacts to groundwater quality may occur through infiltration of contaminants / pollutants into the soils if
spills were to occur. This may include infiltration / runoff of fuels or oils that leak or spill from plant and
machinery within the proposal area, or runoff / infiltration from any contaminated soil stockpiles.
Impacts on groundwater are considered unlikely; however, if any were to occur, these should be restricted
to the construction phase. Permanent impacts on perched groundwater are unlikely to occur as cuttings are
not proposed to intersect recharge pathways / areas, and / or subsurface drainage lines. No cutting works
are proposed within identified sensitive areas and accordingly the likelihood of impact is low. Surface
drainage lines may be intercepted as identified above.
During operations, groundwater quality could also be affected by spillage of hazardous materials from
vehicles, as might occur during a traffic incident.
Groundwater monitoring would continue throughout construction to monitor changes in groundwater, and if
any are observed which may constitute an ‘aquifer interference activity’ under the Water Management Act
2000, appropriate management actions would be implemented.

Justification and conclusion
The proposal has been assessed against and is consistent with strategies and plans including:
•

NSW 2021: A Plan to Make NSW Number One (NSW Government 2011)

•

A Plan for Growing Sydney (DP&E 2014a)
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•

Rebuilding NSW – State Infrastructure Strategy 2014 (DP&E 2014a)

•

NSW Long Term Transport Master Plan (Transport for NSW 2014)

•

NSW Freight and Ports Strategy (Transport for NSW 2013a)

•

Sydney’s Cycling Future: Cycling for Everyday Transport (Transport for NSW 2013b).

The subject section of Belmore Road and the M5 South West Motorway is currently affected by traffic
congestion and road users frequently experience major traffic delays, both during and outside of peak
periods. There is also limited amenity and connectivity for pedestrians and cyclists. The proposal would
address these.
While there would be some environmental impacts because of the proposal, they have been avoided,
minimised or mitigated wherever possible through design and site-specific safeguards. The benefits of the
proposal are both long term and wide ranging. These benefits outweigh the adverse impacts that may be
generated by the proposal, which are mostly temporary and local in nature.
The proposal is also considered 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.
The proposed upgrade of the M5 South West Motorway and Belmore Road intersection is subject to
assessment under Part 5 of the EP&A Act. This REF has examined and considered fully possible all
matters affecting or likely to affect the environment because of the proposed activity. This has included
consideration (where relevant) of 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. It has also considered potential impacts to matters of national
environmental significance listed under the Federal EPBC Act.
Several 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 biodiversity, contamination, and noise and
vibration. Safeguards and management measures as detailed in this REF would ameliorate or minimise
these expected impacts. The proposal would also provide positive impacts through reducing travel times
and easing congestion. On balance, the proposal is considered justified and the following conclusions are
made.
The proposal would be unlikely to cause a significant impact on the environment. Therefore, it is not
necessary for an environmental impact statement to be prepared and approval to be sought from the
Minister for Planning under Part 5.1 of the EP&A Act. A Species Impact Statement is not required. The
proposal is subject to assessment under Part 5 of the EP&A Act. Consent from Council is not required.
The proposal is not likely to have a significant impact on matters of national environmental significance or
the environment of Commonwealth land within the meaning of the Environment Protection and Biodiversity
Conservation Act 1999. A referral to the Australian Department of the Environment is not required.
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Introduction
Proposal identification
The Belmore Road interchange with the M5 South West Motorway currently provides an eastbound exit
road ramp and a westbound entry road ramp to the motorway (ie both west-facing road ramps). No eastfacing road ramps are currently provided.
Motorists from suburbs surrounding Belmore Road, such as Riverwood, Peakhurst and Lugarno, who want
to travel toward Sydney central business district (ie east) are required to use the interchanges at either King
Georges Road or Fairford Road to enter the M5 South West Motorway. Similarly, motorists travelling in a
westbound direction on the M5 South West Motorway who want to access Belmore Road or nearby local
roads must use the interchanges at either King Georges Road or Fairford Road to exit.
The absence of east-facing road ramps to allow these traffic movements at Belmore Road has increased
traffic volumes on nearby local roads, and increased congestion on nearby interchanges. To alleviate this
congestion, Roads and Maritime Services (Roads and Maritime), the NSW Government agency tasked with
delivering safe and efficient journeys throughout the state, propose to construct east-facing road ramps at
the M5 South West Motorway and Belmore Road interchange, and widen the existing west-facing exit road
ramp. The Federal and NSW Governments have committed funding to ‘improve access to the M5 South
West Motorway at Belmore.
Key features of the proposal include:
•

a new eastbound entry road ramp that will connect Belmore Road to the M5 South West Motorway. The
initial section of the road ramp will comprise of two lanes for about 150 metres, before forming into one
lane for merging onto the M5 South West Motorway

•

a new westbound exit road ramp that will connect Belmore Road to the M5 South West Motorway. The
road ramp will comprise of one lane for about 150 metres, before splitting into two lanes to allow for one
left turn lane and one right turn lane onto Belmore Road

•

widening the existing eastbound exit road ramp connecting the M5 South West Motorway to Belmore
Road, to allow one left turn lane and two right turn lanes from the road ramp onto Belmore Road

•

upgrading of Belmore Road to modify the centre median on the Belmore Road bridge to provide a 120
metre (about) northbound right turn lane and storage for vehicles turning right onto the eastbound entry
road ramp that will connect Belmore Road to the M5 South West Motorway

•

provision of tolling gantries on each of the new road ramps to facilitate toll collection (by InterLink
Roads)

•

upgrading of existing and providing new traffic signals at the Belmore Road intersection with the M5
South West Motorway, north of the Belmore Road bridge

•

upgrading of existing and providing new traffic signals at the Belmore Road intersection with the M5
South West Motorway, south of the Belmore Road bridge

•

construction of a new shared user path through the Rotary Park between Belmore Road and Bonds
Road

•

connections to the dedicated off-road pedestrian footpath on Belmore Road.
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Ancillary work associated with the proposal include:
•

provision of stormwater drainage for the new east-facing road ramps and modifications for the widening
of the existing eastbound exit road ramp

•

replacement of existing, and installation of new, street lighting

•

relocation of utilities including power, water, and communications

•

urban design improvements, amenity planting and landscaping

•

ancillary sites and temporary storage sites

•

installation of Variable Message Signs (VMS)

•

installation of Advanced Direction Signs (ADS)

•

temporary lease of Canterbury-Bankstown Council property to the south of the existing westbound entry
ramp and within Rotary Park to establish construction site compound

•

temporary stockpile areas within each of the ramp footprints.

The proposal would be constructed in stages to minimise impacts to traffic and minimise safety risks to
workers. The proposal would likely be construction in two main stages which comprise:
•

•

stage 1 (works can be undertaken concurrently)
o

construction on the new westbound exit road ramp

o

construction of the new eastbound entry road ramp

o

widening of the existing eastbound exit road ramp

stage 2 (works can be undertaken concurrently)
o

Belmore Road median works and pavement construction

o

construction of a shared user path in Rotary Park.

The objectives of the proposal are to:
•

improve journey time and journey time reliability for local road users nearby Belmore Road

•

ease traffic congestion

•

improve connectivity to the M5 South West Motorway for local road users and improve amenity.

Overall, these objectives should result in improved local accessibility, reduced travel times and congestion.
Section 3 describes the proposal in more detail.
The location of the proposal is shown in Figure 1 and an overview of the proposal is provided in Figure 2.
The proposal is in the suburb of Riverwood, which is in the Canterbury-Bankstown local government area
(LGA). The proposal area is dominated by the M5 South West Motorway and Belmore Road.
Land on either side of the proposal area is zoned ‘public recreation’ and is currently occupied by the Morris
Iemma Indoor Sports Centre (south-east of the proposal), the Riverwood Community Centre and Karne
Street Reserve (south-west), and Rotary Park (north-east). The nearest residences to the proposal area
located to the north-west of the existing west-facing, eastbound, exit road ramp. These residences are
separated from the M5 South West Motorway by an existing noise wall. The new east-facing road ramps
would be constructed on land that is partially vegetated and currently unused, and within the motorway
boundary.
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The construction footprint, including temporary infrastructure, is heavily modified and therefore has little
biodiversity or heritage conservation value. Residents and businesses surrounding the proposal area may
be affected by noise and vibration impacts from the proposal.
The biodiversity assessment section provides a detailed description of the existing environmental, social,
heritage and cultural aspects of the proposal area, and potential impacts.

Purpose of the proposal
This report constitutes the review of environmental factors (REF), which has been prepared by SMEC on
behalf of Roads and Maritime. For the purposes of these works, Roads and Maritime 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, document the impacts the proposal may have on the
environment and detail protective measures to be implemented to eliminate or reduce these potential
impacts.
The description of the proposed works and associated environmental impact have been undertaken in the
context of clause 228 of the Environmental Planning and Assessment Regulation 2000, the factors in Is an
EIS Required? Best Practice Guidelines for Part 5 of the Environmental Planning and Assessment Act
1979 (DUAP, 1995/1996), the Threatened Species Conservation Act 1995 (TSC Act), the Fisheries
Management Act 1994 (FM Act), and the Commonwealth 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 examine and consider to the fully 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 whether an
environmental impact statement would need to be prepared and approval sought from the Minister for
Planning 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 significance of any impact on nationally biodiversity matters listed under the EPBC Act, including
whether there is a real possibility that the activity may threaten long-term survival of these matters, and
whether offsets are required and able to be secured

•

the potential for the proposal to significantly impact any other matters of national environmental
significance or Commonwealth land and the need, subject to the EPBC Act strategic assessment
approval, to make a referral to the Australian Government Department of the Environment and Energy
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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Need and options considered
Strategic need for the proposal
The M5 South West Motorway is a 22-kilometre transit corridor that connects the suburbs of Prestons and
Beverley Hills. At Prestons, the M5 South West Motorway connects to the M7 South Western Freeway,
while at Beverley Hills it connects to the M5 East Motorway. The M5 South West Motorway provides a vital
transport corridor between Sydney Airport, the CBD, and Sydney’s south-west, and integrates with other
transport corridors that connect Sydney to the southwest of NSW, Canberra and Melbourne.
The M5 South West Motorway is used by about 125,000 vehicles each day. There are 11 locations along
the M5 South West Motorway with exit and entry road ramps, each providing a vital link between the
motorway and nearby suburbs, or other major arterial roads. Most of the exit and entry road ramps along
the M5 South West Motorway have both east-facing and west-facing road ramps; however, the existing
configuration at the intersection with Belmore Road only includes west-facing road ramps.
Belmore Road provides a link between the M5 South West Motorway and several main arterial roads, such
as Canterbury Road and Henry Lawson Drive, thus forming an important connection between key transport
corridors and residential and commercial areas. The existing configuration of Belmore Road and the M5
South West Motorway interchange does not allow for local traffic access to the M5 South West Motorway
eastbound, or for westbound traffic to exit the Motorway. Thus, local traffic must use local streets and roads
to access the eastbound ramps at the King Georges Road or Fairford Road interchanges. These access
constraints have caused the following issues in the traffic network:
•

increased traffic volumes using the King Georges Road and M5 South West Motorway interchange

•

increased traffic volumes using the Fairford Road and M5 South West Motorway interchange

•

increased traffic volumes using Canterbury Road, which is a parallel route to the M5 South West
Motorway

•

increased east-west ‘rat-run’ traffic on local roads between Belmore Road and King Georges Road or
Fairford Road

•

increased travel time and distance for local traffic to access the M5 South West Motorway east of
Belmore Road.

•

The proposal objectives are to alleviate these issues by:

•

improving journey time and journey time reliability for local road users nearby Belmore Road

•

easing traffic congestion

•

improving connectivity to the M5 South West Motorway for local road users.

By facilitating vehicle access to the M5 South West Motorway from Belmore Road, the proposal is expected
to ease congestion on local streets and roads in nearby suburbs including Riverwood, Punchbowl, Wiley
Park, Peakhurst, Mortdale, Oatley, and Lugarno, and generally improve travel times. The proposal is also
expected to improve the performance of both the King Georges Road and Fairford Road interchanges by
reducing congestion in these areas. Commuters traveling toward the Sydney Airport and the CBD are
expected to benefit from the proposal with easier access to the motorway from Riverwood.
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Strategic planning and policy context
The proposal, as well as for transport and road infrastructure upgrades generally, is supported by several
state and regional strategic planning and policy initiatives, including the:
•

NSW Premier’s Priorities (DP&C, 2017)

•

A Plan for Growing Sydney (DP&E 2014)

•

Rebuilding NSW – State Infrastructure Strategy 2014 (Infrastructure NSW, 2014)

•

NSW Long Term Transport Master Plan (TfNSW 2012)

•

Sydney’s Cycling Future: Cycling for Everyday Transport (TfNSW, 2013).

These strategic planning initiatives and their relevance to the proposal are discussed below.
NSW Premier’s Priorities
The NSW State Government has published eighteen state priorities, which reflect the government’s
commitment to tackling important issues for the people of NSW. These range from helping vulnerable
children and raising the performance of schools, to improving housing affordability and building local
infrastructure. The objectives of the proposal are consistent with some of the aims of the NSW Premier’s
Priority of ‘Building Infrastructure’, which are to:
•

deliver key metropolitan, regional and local infrastructure to be delivered on time and on budget

•

improve road travel reliability – to ensure consistency of journey times on key roads continues to
improve, the government are working to make better use of existing road infrastructure, building extra
road capacity.

A Plan for Growing Sydney
A Plan for Growing Sydney (DP&E 2014) outlines the NSW Government’s vision for Sydney as ‘a strong
global city, a great place to live’. To achieve this vision, the Government has set the following goals for
Sydney to be:
•

goal 1 – a competitive economy with world-class services and transport

•

goal 2 – a city of housing choice with homes that meet our needs and lifestyles

•

goal 3 – a great place to live with communities that are strong, healthy and well connected

•

goal 4 – a sustainable and resilient city that protects the natural environment and has a balanced
approach to the use of land and resources.

The proposal supports goal 3 by delivering improvements to traffic flow and road safety. The proposal is
also consistent with goal 4, and specifically direction 4.3, in that it would manage the impacts of
development on the environment.
In addition to the vision and Greater Sydney goals outlined above, the plan also establishes a framework
for district planning, to foster a cohesive approach to planning across all levels of Government. To facilitate
this, six district plans have been developed, each with the aim of linking growth in population and housing
to the infrastructure that supports communities, such as schools, health services, transport, electricity and
water projects.
The proposal is within the South District Plan area, a key strategy of which is to achieve ‘a competitive
economy’ by “facilitating good employment and transport connections and an efficient freight network to
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Sydney Airport and Port Botany”. The proposal contributes towards this by improving connectivity between
the suburbs nearby the proposal area and Sydney Airport, Port Botany and the CBD.
Rebuilding NSW – State Infrastructure Strategy 2014
In November 2014, the State Government released Rebuilding NSW: State Infrastructure Strategy 2014
(Infrastructure NSW, 2014), which outlines a $20 billion infrastructure investment program, aimed at
strengthening the NSW economy by reducing congestion, supporting population growth and stimulating
productivity across Sydney and regional NSW.
Rebuilding NSW identifies seven major opportunities to improve the way NSW plans, delivers and uses
infrastructure across sectors. One of these is to use relatively low-cost interventions to optimise the
performance of existing infrastructure and unlock network-wide benefits in the process. The provision of
east-facing road ramps at the M5 South West Motorway and Belmore Road interchange, aims to improve
connectivity between the local area and the city’s east and, in turn, ease congestion on local roads. By
doing so, the proposal is consistent with the objectives of the State Infrastructure Strategy and Rebuilding
NSW.
NSW Long-term Transport Master Plan
The NSW Long Term Transport Master Plan (LTTMP) (TfNSW, 2012) establishes a framework to deliver an
integrated, modern transport system by identifying transport actions and investment priorities to cope with
Sydney’s projected population increase from 4.3 million (2011) to 5.6 million by 2031. It is projected that the
number of vehicle trips made around Sydney will increase by 31 per cent over this period, from 16 million to
21 million trips. This will increase demand on road, rail and bus networks.
The LTTMP identifies that congestion is currently experienced across Sydney’s road, rail and bus network
and is estimated to cost the economy around $5.1 billion annually. If ignored, this figure is projected to rise
to $8 billion by 2020, due to population growth increasing congestion and overcrowding on key transport
corridors, leading to longer travel times. As Sydney’s population and economy grows and changes,
minimising congestion and boosting capacity on key transport corridors will become increasingly important.
The objectives of the LTTMP focus on improving liveability and supporting economic growth and
productivity. These objectives will be facilitated by the provision of a transport network which reduces
journey times, improves connectivity, increases efficiency and provides services that support job growth in
centres close to where people live.
The absence of east-facing road ramps at the Belmore Road and M5 South West Motorway interchange
has forced motorists to use local roads to travel to nearby interchanges at Fairford Road and King Georges
Road, increasing local congestion. The proposal would enable more direct access to the M5 South West
Motorway and thus ease congestion on local roads, which is consistent with the objectives of the LTTMP.
Sydney’s Cycling Future: Cycling for Everyday Transport
Sydney’s Cycling Future: Cycling for Everyday Transport (TfNSW, 2013) identifies that a safe and
connected network of cycling paths is an important aspect of Sydney’s integrated transport system. The
strategy reflects the NSW Government’s intention to make cycling a convenient and enjoyable option for
everyone (including non-cyclists) by improving access to towns, reducing congestion and increasing
capacity on the public transport network. The strategy’s objective is to make cycling a safe, convenient and
enjoyable form of transport.
Sydney’s Cycling Future outlines how the NSW Government will coordinate planning and investment to
improve the cycling network and incorporate the needs of cyclists into the planning of new transport
infrastructure projects.
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The provision of broad cycle-safe shoulders on the ramps and a shared user path through the council park
nearby the east-facing eastbound entry road ramp aligns with the objectives of Sydney’s Cycling Future.

Urban Growth
The M5 South West Motorway covers the Liverpool and Canterbury-Bankstown LGAs in the south-west
sector of Sydney. It traverses the Georges River Basin and crosses both the Georges River and Salt Pan
Creek. Land use adjacent the M5 South West Motorway includes residential and industrial uses, and
recreational uses such as golf courses and nature reserves.
Sydney’s south-west sector has one of the fastest growing populations in the greater Sydney area. The
Liverpool and Canterbury-Bankstown LGAs are expected to undergo annual population growth of 2.3 per
cent and 1.6 per cent respectively between 2011 and 2036, well above the NSW average of 1.1 per cent
(DP&E, 2016). This equates to a total population increase compared to 2016 of about 76 per cent for
Liverpool LGA and 50 per cent for Canterbury-Bankstown LGA (DP&E, 2016).
In 2011, the population of the proposal area (which includes the suburbs of Riverwood, Roselands,
Narwee-Beverly Hills, Padstow and Punchbowl) was 70,109 people. The Canterbury-Bankstown LGA had
a combined population of 319,806. The population of Greater Sydney was 4,391,674 in 2011. Forecast
population growth for the Canterbury-Bankstown LGA is provided in Table 1.
Table 1 Population and dwelling projections for the Canterbury-Bankstown LGA to 2036

Category

2011

2016

2021

2026

2031

2036

Total Population

335,950

360,350

391,350

426,900

464,950

502,850

Total Households

115,000

124,150

135,300

148,200

162,150

176,600

2.89

2.87

2.86

2.85

2.83

2.81

121,100

130,750

142,500

156,050

170,800

186,000

Average Household Size
Implied Dwellings

Source: NSW Planning and Environment, State and Local Government Area Population Projections, 2016

The forecast increase in population and employment in the proposal area and surrounding regions will
increase pressure on existing road and transport networks, many of which are already approaching
capacity during peak periods. Additional road network and public transport capacity will be required to
efficiently transport people, goods and services within and out of the region. As a major road corridor
servicing the Sydney CBD, Sydney Airport, Port Botany and Sydney’s southwest, safe and efficient use of
the M5 South West Motorway is critical to reducing congestion and travel times within the region.
The M5 East and M5 South West Motorways run parallel to the Sydenham to Bankstown Urban Renewal
Corridor. The draft Sydenham to Bankstown Urban Renewal Corridor Strategy (DP&E 2017) plans for
35,400 new homes and 8700 new jobs over the next 20 years, as well as infrastructure to support the
future community’s needs. An efficient transport network is vital to support these proposed increases in
residential dwellings.

Existing traffic conditions
As discussed, the proposal area is currently affected by traffic congestion and road users frequently
experience major traffic delays, both during and outside of peak periods. The congestion occurs for a
variety of reasons including:
•

high and increasing traffic volumes using the M5 South West Motorway and existing exit and entry road
ramps at the King Georges Road and Fairford Road interchanges
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•

‘bottlenecks’ caused by traffic merging from the existing exit and entry road ramps which currently
operate at capacity during peak times

•

high traffic volumes using local roads to ‘rat run’ through nearby suburbs to access existing M5 South
West Motorway entry and exit road ramps.

These conditions cause congestion, particularly during peak periods when traffic volumes are high. The
objectives of the proposal are to ease congestion and improve travel times within the region.

Active transport safety and connectivity
The existing configuration of the M5 South West Motorway and Belmore Road intersection includes
provisions for cyclists and pedestrians such as dedicated cyclist shoulders on the existing ramps, cyclist
and pedestrian crossings, and connections to nearby shared user pathways.
There is an existing shared user off-road pathway commencing at Belmore Road running west, which
provides access to nearby residential areas, and crosses the motorway about 200 metres west of Belmore
Road bridge to provide access to the Karne Street Reserve and connections to existing shared user
pathways on the southern side of the M5 South West Motorway.
New pedestrian and cycling facilities included in the proposal are discussed in the design description
section.

Existing road and infrastructure
Existing road network and intersections
The proposal area is dominated by the M5 South West Motorway. The section of the M5 South West
Motorway in the proposal area supports three lanes of traffic in each direction with a posted speed limit of
100 kilometres per hour. The eastbound and westbound lanes are separated by a safety barrier. Safety
barriers and noise walls are also present on the northern side of the eastbound lane and southern side of
the westbound lane, on both sides of Belmore Road bridge. Emergency parking bays are provided on both
the eastbound and westbound corridors, to the east of Belmore Road bridge. West-facing road ramps exist
at the interchange of the M5 South West Motorway and Belmore Road.
Belmore Road is a 4.3 kilometre north-south aligned regional road, connecting Canterbury Road at
Punchbowl to Henry Lawson Drive and Forest Road at Peakhurst. Belmore Road intersects the M5 South
West Motorway and T2 railway corridor at Riverwood. The intersection of the M5 South West Motorway
and Belmore Road consists of two lanes in each direction, with traffic lights on either side of the bridge and
a median about four metres wide on both north and south approaches, as well as on the bridge itself. The
speed limit on Belmore Road is 50 kilometres per hour in both directions.
When travelling south on Belmore Road, a third lane forms on approach to the Belmore Road bridge, just
before the first set of traffic lights. This lane allows motorists to enter the M5 South West Motorway in a
westbound direction at the second set of traffic lights, via the existing west-facing road ramp.
When travelling north on Belmore Road toward the Belmore Road bridge, there are two through lanes and
a left turn lane onto the M5 South West Motorway west-facing westbound entry road ramp. Prior to
reaching the bridge, there is a right turn lane available for motorists wishing to access the Morris Iemma
Indoor Sports Centre, and a driveway providing access to the Riverwood Community Centre. A footpath
exists on both sides of Belmore Road and on the Belmore Road bridge.
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The Belmore Road bridge crosses over the M5 South West Motorway at Riverwood. The bridge is about 30
metres wide with existing west-facing exit and entry road ramps to the north and south of the bridge
respectively. Vehicles using these road ramps are controlled by a set of traffic lights at either end of the
bridge. Signalised pedestrian crossings exist at the intersection of the existing west-facing road ramps
allowing pedestrian access to the western side of the bridge. A signalised pedestrian crossing on the
northern end of the bridge allows pedestrians to cross Belmore Road from east to west. Pedestrian
footpaths, safety barriers, street lighting, signage and safety screens are provided on both sides of the
bridge.
The existing west-facing eastbound exit road ramp is about 380 metres in length. It commences as one
lane, splitting into two lanes near the intersection with Belmore Road to allow one left and one right turn
lane. Vehicles at the intersection of the west-facing eastbound exit road ramp and Belmore Road are
controlled by a set of traffic lights. Safety barriers exist on both sides of the road ramp, and a noise wall
exists on the north side of the road ramp. The noise barrier separates the M5 South West Motorway from
nearby residences. A broad shoulder allows cyclist to exit the M5 South West Motorway eastbound at
Belmore Road. The road ramp has a posted speed limit of 50 kilometres per hour.
The existing west-facing westbound entry road ramp is approximately 270 metres in length. It commences
as two lanes at the Belmore Road intersection to allow for vehicular entry from both north and southbound
lanes on Belmore Road. These movements are controlled by traffic lights. The two lanes merge into one
prior to entering the M5 South West Motorway. The road ramp has a posted speed limit of 100 kilometres
per hour.
Within the broader proposal area there are six signalised intersections. These all exist on Belmore Road
and include:
•

Canterbury Road – the current configuration of the intersection includes; two lanes northbound lanes on
Belmore Road, one of which is right turn only, the other allows both left and right turns; two lanes
southbound on Belmore Road; three lanes eastbound on Canterbury road, one of which is a dedicated
right turn lane onto Belmore Road, and two through lanes, and; two lanes westbound on Canterbury
Road. All movements are controlled by traffic signals

•

Wiggs Road – the current configuration of the intersection includes; two northbound and two
southbound lanes on Belmore Road, neither of which have dedicated turning lanes; two lanes
westbound on Wiggs Road, one of which is right turn only, the other allows both left and right turns,
and; two lanes eastbound on Wiggs Road

•

Hannans Road - the current configuration of the intersection includes; two northbound and two
southbound lanes on Belmore Road, neither of which have dedicated turning lanes, and; one lane
eastbound and one lane westbound on Hannans Road, neither of which have dedicated turning lanes

•

Thurlow Street - the current configuration of the intersection includes; two northbound lanes on Belmore
Road; two southbound lanes on Belmore Road, one a dedicated left turn lane onto Thurlow Street, the
other a dedicated right turn lane onto Belmore Road (continuation); two eastbound lanes on Thurlow
Street consisting of one through lane and one dedicated right turn lane onto Belmore Road, and; two
westbound lanes on Belmore Road (continuation) consisting of one dedicated left turn lane onto
Belmore Road and one dual signed left turn and through lane.

Numerous other local roads exist in the proposal area. Many of these are currently used as ‘rat runs’ to and
from nearby M5 South West Motorway entry and exit road ramps. Within the broader proposal area, the
characteristics and hierarchy of each road is discussed below:
•

The M5 South West Motorway operates as a freeway, with a 100 kilometre-per-hour speed limit. Both
the M5 South West and M5 East motorways are classified as a state road and together operate as a
key arterial road in Sydney’s south-west running from Prestons to Mascot. At the intersection with
Belmore Road, there is one off-ramp for traffic approaching from the west and one on-ramp for traffic
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heading west. The ramps form a large signalised intersection with Belmore Road. There are currently
no east facing ramps connecting with Belmore Road
•

Belmore Road is classified as a regional road and operates as a collector road running north-south from
Canterbury Road, Punchbowl in the north to Thurlow Street, Riverwood to the south. Within the vicinity
of the M5 South West Motorway, Belmore Road operates with 50 kilometres-per-hour speed limit and 2
lanes in each direction

•

Canterbury Road is classified as a state road and operates as an arterial road running through
Punchbowl from Milperra to Dulwich Hill, running roughly parallel to the M5 South West Motorway.
Within the vicinity of its signalised intersection with Belmore Road, it consists of two through lanes in
each direction plus right turn short lanes and has 60 kilometres-per-hour speed limit

•

Hannans Road is classified as a local road and operates as a collector road running east-west along
the railway line from Belmore Road in the west. At Narwee Station, the road name changes to
Broadarrow Road and the road continues east to King Georges Road in Beverly Hills. The Hannans
Road / Belmore Road intersection is signalised and located approximately 220 metres south of the M5
South West Motorway on-ramp. Hannans Road travels through a residential area consisting of one
traffic lane in each direction plus a parking lane and bicycle lane in each direction

•

Thurlow Street is classified as a regional road and forms the eastern leg of the signalised Belmore
Road / Thurlow Street intersection. Thurlow Street continues to the south-west as Belmore Road where
it is classified as a local road. Thurlow Street generally consists of one through lane in each direction
plus occasional short right turn lanes. It operates with 50 kilometres-per-hour speed limit

•

Russel Street is a short local road connecting with Belmore Road approximately 150 metres north of the
M5 South West Motorway off-ramp. Its primary role is to provide connectivity between Belmore Road
and the low density residential area

•

Wiggs Road is classified as a local road from an administrative perspective and operates as a collector
road running roughly east-west from Belmore Road and extending west and north where it changes
name to Moxon Road and connects with Canterbury Road in Punchbowl. Wiggs Road carries traffic
through the Punchbowl area as well as providing connectivity to low density residential dwellings as well
as the Punchbowl industrial area. Wiggs Road consists of one lane in each direction and two lanes on
approach to its intersection with Belmore Road. The Belmore Road / Wiggs Road intersection is
signalised and located approximately 330 meters north of the M5 South West Motorway off-ramp.

Utilities
The following service providers have utilities in the proposal area:
•

Ausgrid

•

Jemena

•

Optus

•

Intelligent Transport Systems (ITS)

•

Sydney Water

•

Telstra

•

UECOMM

The utility strategy for the proposal is are discussed in the design description section.
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Public transport
Railway stations
The area is serviced by the East Hills Rail Line, which runs parallel to the M5 South West Motorway to the
south. Railway stations within the proposal area include Riverwood Station and Narawee Station, both of
which are serviced by the T2 Airport Line. Riverwood Station is located about one kilometre south of the M5
South West Motorway at the intersection of Belmore Road and Thurlow Street.
Bus services
Five bus routes service the proposal area, most of which are operated by the Punchbowl Bus Services
company on behalf of Transport for NSW. These include:
•

Route 940 - Hurstville to Bankstown via Penshurst, Narwee, Riverwood and Punchbowl, and vice versa

•

Route 942 – Lugarno to Campsie

•

Route 944 – Hurstville to Bankstown, and vice versa

•

Route 945 - Hurstville to Bankstown via Penshurst, Mortdale and Riverwood, and vice versa

•

Route 487 – Canterbury to Bankstown.

Bus routes 940 and 945 travel across the motorway on Belmore Road.
Three existing bus stops area located near the proposal area including:
•

Belmore Road at Sofala Street on the northbound side of Belmore Road, north of the Belmore Road
bridge

•

Belmore Road opposite Russell Street on the southbound side of Belmore Road, north of the Belmore
Road bridge

•

Riverwood Community Centre stop on the northbound side of Belmore Road, south of the Belmore
Road bridge.

The existing transport network infrastructure is shown in Figure 3.
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Drainage infrastructure
The existing pavement drainage system consists of pits, pipes, kerb, gutters and culverts. These drainage
elements discharge the M5 South West Motorway runoff to various drainage outlets throughout the
proposal. Three main outlets are located at Ch. 25 (M130) HW169, Ch. 350 (M120) HW142 and Ch. 430
(M120) HW144.
A six-by-600 millimetre diameter culvert under Bonds Road and a 2 by 1500 millimetre diameter culvert
under the M5 South West Motorway discharge into an detention basin located at the toe of the eastbound
carriageway batter between Ch. 400 (M120) and Ch. 575 (M120). As built drawing Detention Basin West of
Bonds Road F5/AB/CSR/91344 shows this detention basin has a crest level of 15.75 metre AHD
(Australian Height Datum), spillway level of 15.25 metre AHD and has a 1500 millimetre diameter pipe
outlet. This detention basin drains flows from catchment area bounded by Penshurst Road to the east,
Belmore Road to the west and Hannans Road to the south.
Runoff from the southbound lane of Belmore Road bridge is collected by SA gutter and the Council
drainage system north of the M5 South West Motorway. Runoff from the northbound lane crosses the
eastbound off-ramp and flows down the ramp along the SO gutter.

Proposal objectives and development criteria
Proposal objectives
Roads and Maritime has established the following objectives for the proposal:
•

improve journey time and journey time reliability for local road users nearby Belmore Road

•

ease traffic congestion

•

improve connectivity to the M5 South West Motorway for local road users and improve amenity.

Development criteria
The development criteria for the proposal are aligned with the proposal objectives outlined above and the
urban design objectives described below.

Urban design objectives
The over-arching aim of the urban design proposal was to ensure that the proposal is physically and
visually integrated with its surrounding environment and where possible, maximises engagement of the
road user with local context to provide a more enjoyable and interesting driving experience. Urban and
landscape design work in combination to provide a dialogue with the existing landscape, a consistency of
visual outcomes along the upgrade and to satisfy regulatory requirements.
To meet these aims, a set of key urban design objectives have been developed. These objectives
reference Roads and Maritime’s Beyond the Pavement, Noise Wall Guidelines (Roads and Maritime,
2014a) and other key guidelines and are based on an understanding of the key existing landscape and
urban values of the proposal area and the landscape and urban design issues that affect, or are affected
by, the proposal. These objectives should be used as the basis for developing the urban design proposal in
future stages including the development of urban design principles. The urban design objectives are to:
•

retain and reinforce the vegetated character of the M5 South West Motorway and the relevant aspects
of the M5 Widening Urban Design Strategy (HBO & EMTB, 2012)
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•

deliver an integrated approach to traffic (including pedestrian and cycle), public transport and land use

•

retain the privacy and amenity of residents in the local streets in the immediate area, and provide
opportunities for urban restructuring and redevelopment

•

define the address of the Morris Iemma Sports Centre as well as expressing the interchange as a
gateway to the City of Canterbury-Bankstown

•

design integrated urban infrastructure / landscape design elements that allow the landscape to
dominate and built form to recede

•

provide a new shared user path through Rotary Park to contribute to the local shared user path network
and integrate the path with earthworks and landscape modifications along the Rotary Park interface to
ensure an improved visual and landscape outcome.

Alternatives and options considered
Methodology for selection of preferred option
In developing options and then selecting a preferred option, Roads and Maritime has sought to meet the
proposal objectives and, where possible, avoid major technical, social and environmental constraints.
Roads and Maritime used an iterative process to develop the preferred options. This has involved several
inputs, including field investigations, engineering designs, community consultation and feedback, internal
and external stakeholder involvement, and technical workshops.
Assessment criteria included:
•

•

•

technical and functional:
o

improve safety for end users

o

ease of investigation and construction, minimising worker risk and providing capacity for staging
of works to minimise duration

o

minimise construction traffic and through traffic impacts

o

provide the best integration of public utilities with a transport solution

o

provide the best opportunity to accommodate public transport expansion into the future

o

provide the best ongoing operation and maintenance solution

natural and built environment:
o

minimise impacts on threatened ecological communities and threatened species

o

minimise impacts on surface and ground-water quality

socio-economic:
o

minimise heritage and cultural impacts

o

minimise adverse impacts to view and fits best with existing aesthetics

o

minimise adverse impacts to nearby community and businesses

o

provide the best opportunity for recreational access between communities and existing nearby
facilities.
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Opportunities and risks were assessed and evaluated based on the above criteria.

Identified options and analysis
Due to the nature of the proposal objectives and the joint announcement by the Australian and NSW
Government’s, there were only two viable options considered – do nothing or construct the proposal as
announced.
Option 1 – do nothing (base-case)
In considering broader alternatives to the proposal, do nothing was examined as the base case. Under this
option, no changes would be made to the current configuration of the road network.
Forecast population growth rates for the Liverpool and Canterbury-Bankstown local government areas
(LGAs) of 2.3 and 1.6 per cent prospectively over the next 20 years, are higher than the greater Sydney
average of 1.1 per cent (DP&E, 2016). The current configuration of the M5 South West Motorway and
Belmore Road interchange will reduce in performance due to the significant increase in local traffic that is
likely to occur due to population growth.
Delays would be caused by local traffic conflicting with major through traffic movements along Belmore
Road and the M5 South West Motorway, as well as neighbouring interchanges at King Georges Road and
Fairford Road. These conflicts would cause congestion to increase, leading to increased travel times.
Longer delays would result in social impacts as future residents spend more time travelling by car and
impose limitations to future growth in the sub-region due to its restricted accessibility via a constrained road
network. Increased travel times on Belmore Road and the M5 South West Motorway could also reduce the
attractiveness and viability of commercial businesses / town centres and the region may suffer
economically. Congestion at the Belmore Road and M5 South West Motorway interchange would also limit
the accessibility to proposed development sites south of the interchange, reducing the attractiveness of
public transport for future residents. Access to and from local and private roads are expected to be more
difficult with increased volumes of traffic on Belmore Road and adjacent local roads.
As such, the do nothing options does not meet the objectives of the proposal, but was used to compare the
proposal case for appraisal.
Option 2 – construct both east-facing road ramps with tolls
Option 2 includes the proposal case, which is to construct both east-facing road ramps with tolls. This
option would ease congestion in the local traffic network, by providing access for vehicles to enter and exit
the M5 South West Motorway from Belmore Road and, consequently, ease congestion at nearby
interchanges. This options also fits within the existing road corridor.

Preferred option
Option 2 - to construct both east-facing road ramps with tolls - would address strategic planning objectives
including easing congestion by increasing capacity for the movement of traffic along Belmore Road and
onto the M5 South West Motorway transport corridor.
The preferred option addresses the objectives of regional planning instruments (Section 2.1) and would
best meet the proposal objectives by:
•

providing two east-facing road ramps at the Belmore Road and M5 South West Motorway interchange,
which would be effective in reducing current traffic congestion in the proposal area and would improve
travel times for both commuters and the movement of freight
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•

providing the most flexibility to design around potential constructability issues

•

not requiring any land acquisition

•

avoiding impact to environmentally and culturally sensitive areas

•

providing simple traffic staging during construction, minimising inconvenience to road users

•

providing access and facilities for on-road cyclists and pedestrians.

Design refinements
The preferred option was based on strategic designs completed by Roads and Maritime. These were ‘high
level’ designs that showed a typical arrangement for the proposed upgrade. As the proposal development
process continued, Roads and Maritime further refined the design to improve or optimise its functionality,
environmental and social outcomes, urban design outcomes and cost benefits. The proposal was subject to
detailed design.
As part of the detailed design development, the layout of the new eastbound entry and westbound exit road
ramps have been modified to include the set out of the tolling gantries, technical shelter and maintenance
parking areas required for the tolling infrastructure. The westbound exit road ramp has also been
shortened, to avoid impact to an existing noise wall.
The eastbound entry road ramp has been modified to provide flatter embankments close to the Belmore
Road end of the road ramp, for a traversable area allowing site access during construction.
Through consultation with Council, a new shared user path has been proposed within the Rotary Park and
adjoining Council land.
Further east, to eliminate the need for a retaining wall by extending the culvert under Bonds Road,
extending the 2:1 road fill embankment over the top of the culvert and to the basin, shifting the channel to
the north and to east to achieve like for like basin storage volume was investigated.
Options for the intelligent transport system (ITS) were investigated as part of the detailed design
development. The supply and installation of fibre optic cable between Hammondville via the existing
InterLink OMCS conduits was decided for the tolling infrastructure. This work will be undertaken by
InterLink Roads. Works will include, hauling of new fibre through ILR OMCS Conduit and under-boring
under the M5 South West Motorway from about Ch 300 on M110 to about Ch 125 on M120.
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Description of the proposal
Design
Design criteria
The proposal was designed to be consistent with Roads and Maritime design criteria, other specifications,
including requirements of this REF and requirements of the design management system certified under
AS/NZS ISO 9001:2008 Quality Management Systems. Documents referenced to complete the design
include:
•

published Roads and Maritime supplements to Austroads guides and Australian Standards

•

Guide to Road Design – Austroads

•

Australian Standards

•

Roads and Maritime Beyond the Pavement –urban design policy, procedure and design principles

•

Roads and Maritime Bridge Technical Directions

•

Roads and Maritime Structural Drafting and Detailing Manual

•

Roads and Maritime Bridgeworks Specifications.

Table 2 Design criteria for the proposal

Desirable design requirements
Design criteria
Main carriageway & ramps

Belmore Road

Design speed (horizontal and vertical)

110 kilometres per hour

60 kilometres per hour

Posted speeds

100 kilometres per hour

50 kilometres per hour

Grade exit ramp (downhill / uphill)

-4.0 per cent / +0.06 per cent

N/A

Grade entry ramp (downhill / uphill)

-6.0 per cent / +3.0 per cent

N/A

Lane width

3.5 metres

3.5 metres

Median width

N/A

3.5 metres

Left turn auxiliary lane width

3.2 metres

3.2 metres

Right turn auxiliary lane width

3.0 metres

3.5 metres

Nearside (outside) shoulder width

2.0 metres (mainline)
2.0 metre width left, 1.0 metre
width right, (1 lane – off ramp)
3.0 metre width left, 1.0 metre
width right (1 lane – on ramp)
2.0 metre width left, 1 metre
width right (2 lanes)

0.0 metres

Offside(median) shoulder width

TBC

0.0 metres

Pedestrian footpath width (nearside, off-road)

N/A

4.0 metres
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Landscape and topography
The landscape context along the M5 South West Motorway in the proposal area consists of public
recreation, industrial and residential areas. The proposal primarily sits at elevations ranging from 15 to 17
metres above sea level at the top of the interchange and from about 11 to 19 metres above sea level on the
motorway. The existing Belmore Road bridge sits at a height of about five metres over the motorway.
The top of the interchange on Belmore Road is a local high point, resulting in subtle falls away from the
interchange in all directions. The motorway generally falls from east to west, from about 43 metres at the
base of the King Georges Road interchange to one of the lowest parts of the motorway at 5 metres on the
bridge over Salt Pan Creek, a tributary of the George’s River and ultimately, Botany Bay some 12
kilometres to the south.

Engineering constraints
The proposal presented several engineering constraints including:
•

noise walls adjacent to the existing west-facing road ramps

•

proximity of the interchange to private properties and Council owned properties

•

the proximity of the proposal to Bonds Road bridge

•

existing large rock-lined drainage channel running parallel to the eastbound M5 South West Motorway
alignment

•

existing public and private utilities within and around the proposal

•

achieving balanced cut / fill ratios where possible

•

maintaining access during construction for existing residents and businesses

•

large traffic volumes using the M5 South West Motorway, Belmore Road and the existing west-facing
ramps

•

future speed increase of the M5 South West Motorway would have to consider the potential lengthening
of the eastbound entry ramp to achieve compliance

•

managing site drainage runoff and other environmental concerns.

Key design components
Figure 4 shows the operational footprint of the proposal.
Construction of east-facing entry and exit road ramps
The proposal involves the construction of an east-facing westbound exit road ramp and an east-facing
eastbound entry road ramp at the Belmore Road and M5 South West Motorway interchange. The new eastfacing eastbound entry road ramp would comprise two lanes for about 150 metres before merging into one
lane for entry onto the M5 South West Motorway. The new east-facing westbound exit road ramp would
comprise one lane for about 150 metres before dividing into two lanes to allow for one left turn lane and
one right turn lane onto Belmore Road. A tolling gantry would also be provided on each of the new road
ramps to facilitate toll collection.
During the initial construction of the M5 South West Motorway and Belmore Road interchange, earthworks
up to and including the select material zone were constructed to form embankments. The proposal design
would use these earthworks where possible.
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Modifications to existing eastbound exit road ramps
The proposal would involve widening the existing west-facing eastbound exit road ramp to allow for one left
turn lane and two right turn lanes from the exit road ramp onto Belmore Road. The widening would be
undertaken on the motorway side to avoid impacts to the existing noise wall which is located on the
northern side of the ramp, adjacent to residential properties.
Modifications to the Belmore Road bridge
The proposal would involve modification to the centre median on Belmore Road bridge to provide a
northbound lane and storage for vehicles turning right onto the eastbound entry road ramp. Modifications
on the Belmore Road bridge would include the upgrade of existing and provision of new traffic signals at
the Belmore Road intersection with the M5 South West Motorway road ramps both north and south of the
Belmore Road bridge. Connections to the dedicated off-road pedestrian footpath on Belmore Road would
also be provided.
Tolling gantry structures
Tolling gantries would be constructed on both the east-facing eastbound entry road ramp (Chainage 90)
and east-facing westbound exit road ramp (Chainage 390). The gantries would be provided to allow
InterLink to construct tollways to facilitate toll collection for vehicles entering or exiting the M5 South West
Motorway at the Belmore Road interchange. The design of the layout of the tolling gantries on each of the
proposed new road ramps would take into consideration the proximity of cyclists adjacent to traffic on the
road ramps.
Pedestrian and cycle facilities
Signalised pedestrian crossings would be provided at crossings at the intersection of the eastbound exit
road ramp and Belmore Road. Pedestrians would be excluded from the new exit and entry road ramps and
from accessing the M5 South West Motorway.
Cyclists are permitted to use the shoulder of the M5 South West Motorway. The proposal includes linemarking on the shoulders of the road ramps, including designated cyclists crossing points.
A new shared pedestrian and cycle path is proposed to be constructed through the Rotary Park, connecting
Belmore Road with Bonds Road. The new shared path will also connect to existing dedicated pedestrian
and cyclist facilities to the west of Belmore Road, and to the east of Bonds Road.
SMART Motorways
According to Austroads Guide to Smart Motorways, the focus of smart motorways is to get the best
performance out of our road infrastructure, to facilitate a more productive and sustainable transport
network, and to meet road user and community needs. Intelligent transport systems (ITS) infrastructure
including coordinated road ramp signalling, speed and lane use management, traveller information (using
variable message signs) and network intelligence (such as from vehicle detection equipment) are required
for the smart motorway scheme.
The proposal has been designed to accommodate for future SMART Motorway scheme, including space
proofing for storage requirements as part of future ramp metering operations.
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Kerbs
Adjustments and provision of new kerbs for the proposal includes:
•

the existing SO kerb on the northern side of the eastbound exit road ramp transitions to a SA kerb at
CH 280 at the same location where the shoulder terminates on approach to the junction with Belmore
Road is to be retained

•

SA kerb has been provided at both new road ramp junctions to tie into the existing SA kerb on Belmore
Road

•

SA kerb has been provided at the bottom of the cut embankment behind the tolling gantry and
maintenance parking facility on the westbound exit road ramp. SA kerb has been included to avoid 2:1
cut batters impacting the existing noise wall

•

SO kerb has been provided on the eastbound entry road ramp and westbound exit road ramp adjacent
the shoulder and the bottom of the cut embankment

•

SF kerbs have been provided for all new traffic islands and modifications to existing traffic islands.

Standard kerb and gutter details are in accordance with Roads and Maritime Standard Drawing R0300-1.
Safety barriers
Safety barriers have been included on the road ramps to protect against errant vehicles running off the
carriageway and to provide protection to the tolling gantries, technical shelter and parking areas. Barrier
types and transitions are in accordance with Roads and Maritime Model Drawings. Refer to detailed design
drawing RF-0012 for the schedule of barrier type, length, location and terminals.
Safety barriers have been provided at the following locations in accordance with Austroads and Roads and
Maritime standards, adjacent to:
•

the shoulders on the eastbound entry road ramp and westbound exit road ramp

•

the right turn lane on the eastbound exit road ramp

•

advanced directional signage on Belmore Road.

Drainage and surface water
The surface pavement drainage has been designed to utilise the existing drainage network wherever
possible. The drainage design requires adjustments to the existing drainage pits and the addition of new
pits and pipes to cater for the changes to the catchments.
Catchment areas were modelled in 12d and peak flow rates were calculated for 6 month, 2 year, 10 year
and 100 year ARI storm events. The 6 month ARI storm intensities are not available from the 1987 Bureau
of Meteorology data. For the purpose of the 1 in 6 month storm event, a 0.8 multiplier to the 1 year ARI flow
was adopted in accordance with ARR.
Where runoff is collected in a gutter or median drain, the flow widths along the kerb or drain have been
checked to confirm that they remain within acceptable limits. These checks were used to inform pit
placement and allow optimisation of the drainage layout. The 12d dynamic model was used to undertake
rainfall runoff calculations to generate runoff hydrographs required for hydraulic analysis using 12d dynamic
hydraulic engine.
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Key features of the drainage design include:
•

retention of existing drainage lines

•

extension of pipes and corresponding headwalls to meet new batter extents

•

addition of pits to road widening to prevent potential encroachment of flow to travel lanes

•

relocation of channel and modification of the detention basin at the toe of the eastbound batter between
Ch. 400 (M120) and Ch. 575 (M120). Extension of the existing culverts under Bonds Road and M5.
Modification of the basin to eliminate the need for a retaining wall to facilitate ramp widening works

•

new shared user path has been provided with SO type kerb and turnout to divert run off.

Potential impacts to surface water flow resulting from proposed new, and augmented existing drainage,
were assessed. While the assessment suggested that there would be an increase in post-developed flows,
the existing drainage system can accommodate this increase.
A review of the catchment area discharging into the existing culvert at Chainage 510 (M120) has been
undertaken to assess the potential impact immediately downstream of the culvert. The existing catchment
area discharging into this culvert is 20.6 hectares. The post developed catchment remains unchanged as
the proposed works would not impact the catchment area.
The centre median on the Belmore Road Bridge has been modified as part of the proposed works. The
catchment areas to the kerb and gutter in the northbound and southbound lanes remain unchanged. In the
north bound lane, the flow crosses the eastbound exit ramp and gets collected by an SA gutter. In the
southbound lane, the deck runoff gets collected by the SA gutter located on Belmore Road.
The southbound lane runoff crosses the eastbound entry ramp and gets collected by a pit located at the
island off Belmore Road. It was not possible to place a new pit at the end of the SA kerb due to the
presence of utilities. Runoff from the northbound lane crosses the eastbound exit ramp and runs along the
SO kerb down the ramp replicating the existing condition.
An existing culvert under Bonds Road and under the M5 South West Motorway discharges into an on-site a
detention basin located at the toe of the eastbound carriageway batter between Chainage 400 (M120) and
Chainage 575 (M120). This detention basin drains flows from catchment area bounded by Penshurst Road
to the east, Belmore Road to the west and Hannans Road to the south. The hydraulics and hydrology
assessment concluded that this existing on-site detention basin has a capacity for a 20 year ARI storm
event.
The existing culverts will need to be protected to ensure that the new fill and its construction do not impact
on the culvert.
Runoff from the shared path is collected by the SO gutter, and flows down the SO gutter into a SO turnout
at the cut and fill batter transition, and down the spreader to sheet flow out. Analysis of the 1 year ARI
storm event indicated the SO gutter can accommodate the increased runoff for a storm event flow, which
will be going through the SO turnout.
Urban design and landscaping
An Urban Design and Landscape Report (Scape, 2017) (Appendix C) including landscape character and
visual impact assessment has been prepared for the proposal. The plan draws from the M5 West
Widening: Urban Design and Landscape Plan (HBO & EMTB, 2012), to ensure consistency with recent
upgrades to the motorway. The urban design and landscape strategy expands on the following topics:
•

structures

•

landscape formations
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•

drainage and water quality

•

road furniture

•

planting and revegetation.

The impact assessment and subsequent mitigation measures were prepared in parallel with the concept
design and through to detailed design. Further details of the plan are outlined in the urban design and
visual amenity section.

Construction activities
Figure 5 shows the construction impact footprint for the proposal. This section provides a summary of the
proposed construction methodology, staging, work hours, plant and equipment that would be used to
construct the proposal. For this REF, an indicative only construction plan and methodology have been
included.
The detailed construction staging plans and methods would be determined by the construction contractor(s)
after completion of the detailed design. The actual construction methods may vary from the description in
this chapter due to considerations such as:
•

the identification and location of underground utilities and services

•

on-site conditions as identified during pre-construction activities

•

ongoing refinement of the design

•

community consultation, including consideration of submissions received

•

statutory requirements, including any work health and safety regulations.

Prior to construction (including early site preparation and site establishment works) commencing, all
required environmental management plans would be prepared by the contractor and approved by Roads
and Maritime. All necessary statutory approvals, permits and licences would also be obtained.

Construction staging
The proposal would be constructed in stages to minimise impacts to traffic and minimise safety risks to
workers. The proposed construction staging strategy was developed based on the following principles:
•

minimise impacts on existing traffic movements (including pedestrians, vehicles, public transport,
cyclists and disabled persons)

•

allow access to construction sites

•

define periods of operation and any necessary mitigating measures to compensate for the increased
levels of noise, air pollution, and other potential impacts

•

define the provision of traffic barriers and clearances between working and trafficked areas to meet
regulatory requirements

•

allow for utilities adjustments

•

allow for earthworks management

•

allow for the installation of ITS infrastructure.

47 | Belmore Road Ramps Review of Environmental Factors

Wiggs Road

Russell Stre

et

Stre
et

Belmore
Road No
rth

ofield
Sch

Belgium
S

treet

Alverston
e

Street

¹

Skinner Ave
nue

Jindalee P

Sofala Str
eet

Sout
h

Ke
ntu
c

ky

Wes

ter n
Moto
rwa

South W
estern
y on
r am

Motorw
a

South W
estern
Motorw
ay

y

p

lace

t

Bonds Ro
ad

Belmore Road exit

Larkin Str
ee

Arilla Avenu
e

Ro
ad

t

nt Cre
sce
Vermo
n

Belmore
Road No
rth

et
Maryland
Stre

Methuen P
arade

100% road design output

reet
Na poleon St

Sirius Pla
ce

e
Keats Ave
nu

Hardy Ave
nue

lace

ve
nu
e

Earls Avenu
e

Avenue
Virginia
P

ve
lt A

New Ham
pshire Str
eet

e
lac
on
aP
Ar
iz

Ro
os
e

Washingto
n

Coorabin
Place

Hannans
Road

Key features of the proposal - construction footprint

Figure 5

Construction boundary

0

50

100

Metres
Location: \\AUSYFSV003\Group\projects\30011940 - Belmore Road Ramps\012 GIS\Maps\REF\5 Key features of the proposal - construction footprint.mxd

Last updated by: FA13847 on 20/11/2017 at 18:01

Identified issues, constraints and assumptions which could affect construction staging are summarised
below:
•

influencing works / adjacent projects – the programs are fluid and may change. For the staging strategy,
it was assumed that any adjacent works will not affect the staging of the proposal

•

resourcing – it was assumed that resourcing would be sufficient to allow all three road ramps to be
constructed concurrently

•

traffic management – stage 1 was assumed to be completed and open to traffic before commencement
of stage 2. It was assumed that 3 separate work crews would undertake construction of each of road
ramps concurrently

•

movement between sites – given that it was assumed that each site would be self-contained, stockpiling
would need to be contained on each road ramp footprint. Due to the constraints associated with
accessing site, it was not feasible to stockpile materials / earthworks in a central location. Other
activities undertaken within the separate sites would include concrete washout, laydown hardstand for
materials, refuelling area for plant and equipment

•

ancillary facilities – compound sites would be established adjacent to the existing westbound entry
ramp, and within Rotary Park, for the construction period. The compound sites will provide the site
office and staff parking

•

utilities – several major utilities were identified in the proposal area as detailed in the Belmore Road
Ramps: Utility Services Strategy Report (SMEC, 2017b). Utility providers Ausgrid, Jemena, ITS, Optus,
Sydney Water, Telstra, Uecomm confirmed that the road upgrade works would impact their assets. The
relocation and / or protection of these utilities was developed in consultation with the utility owners and
included in the detailed design. It is assumed that these would be completed during stage 1 works

•

earthworks – earthworks mass haul or cut / fill volumes were not provided; however, any stockpiles
required would be located within the footprint of each road ramp, at an area to be determined prior to
construction. Stockpiling material within the site will minimise movements on Belmore Road

•

pavement – preliminary pavement investigations were undertaken and widening, tie-ins and resurfacing
designs were developed. It was assumed that existing local roads were in good stable condition and do
not require major structural treatments or slab replacement

•

drainage – stormwater drainage installation can generally be installed clear of existing traffic

•

cyclists – It was assumed that there is no cyclist access to the M5 South West Motorway eastbound or
westbound beyond Belmore Road. For the eastbound direction, it was assumed that cyclists travelling
on the M5 South West Motorway would exit at Belmore Road. The existing bike path along this exit will
be maintained throughout construction

•

environment – construction works around and near environmental and social aspects.

The proposal would likely be construction in two main stages which comprise:
•

•

stage 1 (works can be undertaken concurrently)
o

construction on the new westbound exit ramp

o

construction of the new eastbound entry ramp

o

widening of the existing eastbound exit ramp.

stage 2 (works can be undertaken concurrently)
o

Belmore Road median works and pavement construction

49 | Belmore Road Ramps Review of Environmental Factors

o

construction of shared user path in Rotary Park.

Site preparation must be undertaken prior to commencement of construction. This would involve:
•

the establishment of temporary site compounds and sediment and erosion control procedures

•

the procurement of materials

•

installation of temporary safety barriers where required, including end treatments to ensure safety of
temporary traffic arrangements and protection of the construction zone from traffic

•

installation of temporary speed signage.

The scope of works for each stage would be subject to review and potential revision during pre-construction
planning. However, the general activities associated with the construction stages is summarised in Table 3.
Figure 6 shows the ancillary features of the proposal.
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Table 3 Proposed construction staging and key activities

Construction phase / activity

Description of the activity

Pre-construction
Environmental management systems

Site establishment

•
•

develop environmental management plans
obtain approvals and licensing for construction activities

•
•
•

survey construction site
notify residents of start of work
fence off and install appropriate signage around environmentally sensitive areas, including protecting drip
zones of any retained trees
dispose of weeds appropriately and ensure retained topsoil is free of weeds
install erosion and sediment controls at identified areas
carry out site establishment
develop site compounds
fence the site boundaries and areas to be used for stockpile sites
commence the process of at-property treatments for operational noise sensitive receivers, if required.

•
•
•
•
•
•
•

Service relocations
•
•

Site preparation

adjust utility infrastructure as required. Many the service relocation would be undertaken early in the
construction program if possible, but there may be some relocation where part of the construction works
would need to be undertaken first. In these instances, temporary relocations of service may be required to
enable safe and efficient construction operations.
install temporary signals as required.

•
•

establish access points to site, and arrangements for access from the M5 South West Motorway or from
Belmore Road, as agreed with Roads and Maritime, the Transport Management Centre and Interlink.
Install barriers or other traffic devices as required to comply with approved traffic management plans,
traffic control plans and the Roads and Maritime Traffic Control at Worksites Manual to allow works to be
undertaken safely behind barriers
remove and mulch vegetation in stages, and grub along the section required for the new entry and exit
ramps and along the Motorway side of the existing exit ramp to be widened
strip and stockpile topsoil
prepare surface using graders, dozers, scrapers and other equipment.

•
•
•

excavate cuttings
undertake geotechnical foundation treatments
fill embankments

•

Civil works
Earthworks
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Construction phase / activity

Road surface

Description of the activity
•
•
•

place select materials
construct roadside cuts and fill batters
prepare batter treatments.

•
•
•

install pavement drainage
lay gravel base/sub-base layers and asphaltic concrete paving
apply asphaltic concrete road surface using pavers and rollers.

•
•

relocate, lower or protect utilities as required to facilitate all civil works
tie-in the proposal to adjoining sections of roads. Specific activities would be determined during detailed
design and may include milling and re-sheeting to create consistent levels between existing and new road
surface
install tolling gantries and other structures required as part of the works
install ITS infrastructure.

Other work
•
•
•
•
•
•
•
•
•

install noise mitigation measures
install safety barriers and safety screens (if/where required)
install kerbs, gutters and verges
carry out landscape and re-vegetation work
install line marking, signs and guide posts
decommission temporary facilities (eg site compounds and waterway or drainage crossings) and
rehabilitate to original condition or better
clean up the site and dispose of all surplus waste materials.

Stormwater drainage

•
•

excavate, install and backfill new drainage lines and twin-box culvert as required
connect into existing drainage lines or outlet into existing channels.

Erosion and sediment control

•
•
•

establish sediment and erosion controls
clearing and grubbing of the area
placement of erosion and sediment controls in the overflow channel.

Finishing work

Drainage
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Construction hours and duration
It is anticipated that construction of the proposal would take about twelve months. The construction
commencement date would be confirmed following the completion of the design, availability of funding, and
obtaining the necessary approvals. A large component of the construction work would involve the detailed
planning and coordination of the work schedule with utility and service providers, property owners and
Interlink.
Standard work hours
Permissible work hours for construction of the proposal are governed by the Environmental Protection
Authority (EPA). Standard construction hours in NSW would be implemented as follows:
•

Monday to Friday: 7:00 am to 6:00 pm

•

Saturday: 8:00 am to 1:00 pm

•

Sundays and public holidays: no work.

Out of normal hours (night and weekend work)
Due to the importance of maintaining through traffic on the M5 South West Motorway and Belmore Road,
particularly during peak hours, out of normal hours’ work would be required at times during the construction
of the proposal as follows:
•

Monday to Sunday: 8 pm to 6 am

•

Public holiday: No regular work.

Out of normal hours’ work would be undertaken to minimise disruptions to motorists, minimise safety risks
for workers and the travelling public, minimise disturbance to businesses and tie in with technical or
timetabling reasons.
Work outside of standard construction hours and extended construction hours would be undertaken in
accordance with the Interim Construction Noise Guidelines (DECC, 2009) and the Roads and Maritime
Construction Noise and Vibration Guideline (Roads and Maritime, 2016). Potential noise impacts are
described and assessed in Section 6.4. Consultation with affected residents would be undertaken prior to
work commencing. Examples of out of hours work activities (including night works) include:
•

to avoid certain works during peak traffic times

•

installation of traffic control measures, including temporary traffic barriers

•

completion of tie-ins between new work and the existing roads, completion of temporary diversions and
during traffic switches

•

delivery of materials or oversized structural elements such as pre-cast bridge girders

•

utility adjustments and cut overs

•

pavement works, asphalting and line-marking

•

finishing works

•

where it is required in an emergency to avoid the loss of lives, property and/or to prevent environmental
harm
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•

as agreed through negotiations between the construction contractor, Roads and Maritime and
potentially affected receivers (eg nearby residents). Any such agreement would be recorded in writing
and a copy kept on-site for the duration of the works.

Other specific activities may require work outside of normal hours and would be determined and agreed
between the construction contractor and Roads and Maritime on an as needs basis.

Plant and equipment
Typical plant and equipment expected to be used during construction of the proposal is consistent with the
construction methodology in the rest of this section. The type and number of equipment and plant would be
refined by the construction contractor(s). An indicative list of plant and equipment that would typically be
required is provided in Table 4.
Table 4 Plant and equipment to be used for construction of the proposal

Construction activity

Plant / equipment

Clearing

Bulldozer
Bogie truck and trailer
Chainsaw
Mulcher
Dump track (articulated, 30 tonne)
Tracked excavator 35 tonnes

Utility adjustment

Bulldozer
Bogie truck and trailer
Concrete truck (agitator)
Concrete pump
Concrete saw
Dump track (articulated, 30 tonne)
Franna crane 20 tonnes
Tracked excavator 35 tonnes
Vibration compactor

Asphalt pavement demolition / construction

Asphalt truck and sprayer
Asphalt paver
Dump track (articulated, 30 tonne)
Front end loader
Milling machine
Tracked excavator 35 tonnes

Bulk earthworks

Backhoe
Bulldozer
Bogie truck and trailer
Dump track (articulated, 30 tonne)
Front end loader
Grader
Lime spreader*
Mobile stabilisation plant*
Rock breaker
Rock cutter
Scraper
Tracked excavator 35 tonnes
Vibration drum (smooth and pad foot) roller
Water cart
*Equipment for lime stabilisation. Lime stabilisation may not be required as the soil
strata is likely to be sandstone.
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Construction activity

Plant / equipment

Drainage

Backhoe
Bogie truck and trailer
Concrete truck (agitator)
Concrete pump
Concrete saw
Drilling rig
Suction truck
Dump track (articulated, 30 tonne)
Franna crane 20 tonnes
Front end loader
Hydraulic hammer
Tracked excavator 35 tonnes
Vibration drum (smooth and pad foot) roller
Water cart

Pavement construction

Concrete truck (agitator)
Concrete pump
Concrete saw
Franna crane 20 tonnes
Grader
Line marking truck
Pavement laying machine
Smooth drum roller

Street lighting

Franna crane 20 tonnes
Power generator
Truck

Sign posting and line marking

Franna crane 20 tonnes
Scissor lift
Truck

Miscellaneous

Compressor
Light vehicles
Water cart
Welding equipment
Street sweeper

Earthworks
The proposal would require numerous sections of cut and fill adjacent the ramp construction areas. Fill
would be preferentially sourced from suitable cut material from the construction of the proposal. Other
excavated materials would most likely consist of milled asphalt, select material and topsoil. Materials would
be sourced locally where possible.
Water for construction would be sourced from available hydrants in the area. Quantities of water required
are not yet known; however, water reduction strategies would be implemented where possible. For
example, the use of material such as ready-mix concrete (required for pavement and kerbs) would reduce
the amount of water required during construction. Water would also be required for compaction of
pavement layers and for dust suppression.
Material that is not able to be beneficially used on site would be managed in the following order of priority:
•

transfer to a Roads and Maritime approved temporary storage site for use on future projects or for
routine maintenance use

•

transfer to a Roads and Maritime approved site for reuse on other private / local government projects

•

disposal at an approved materials recycling or waste disposal facility
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•

as otherwise provided for by relevant waste legislation.

Management of excess material and waste would be detailed in a Resource and Waste Management Plan
(RWMP) to be developed as a component of the Construction Environmental Management Plan (CEMP).

Traffic management and access
Maintaining traffic flow during construction is a key consideration for construction traffic planning for the
proposal. A Traffic Management Plan (TMP) would be prepared for the proposal in accordance with Traffic
Control at Work Sites Manual (RTA, 2010) and Roads and Maritime Specification G10 – Traffic
Management (Roads and Maritime, 2015). The TMP would provide details of the traffic management to be
implemented during construction of the proposal to that traffic flow is maintained wherever possible. The
TMP would also provide designated routes that construction traffic would use during the construction
period. Timing of construction activities and traffic management for these would also be detailed. The
number of traffic switches would be minimised to reduce the impacts and disruption to general traffic.
Based on the current design it is expected that in the proposal area, the M5 South West Motorway would
need to have a minimum posted speed of 80 kilometres per hour during peak periods, and may be required
to be reduced to 40 kilometres per hour during night-works. On Belmore Road, the normal operated posted
speed on approach to the worksite is 50 kilometres per hour. It is expected that this posted speed would be
maintained during much of the construction works for the proposal, with only a few activities requiring the
posted speed to be reduced to 40 kilometres per hour.
All routes would remain open during construction, with potential kerbside or median closures using
concrete barriers, and reduced speed limits. Any changes to existing traffic movements would be made
available to the public through the proposals communications strategy.
Traffic management detailed above would be confirmed (or otherwise) in the TMP prior to construction.
Temporary traffic capacity reductions are essential to maintain scheme ‘constructability’, and minimise risks
to construction workers and the public during construction.
Site access
Two locations are proposed for temporary site compounds - to the south of the existing westbound entry
road ramp and within Rotary Park. For the temporary site compound to the south of the existing westbound
entry road ramp, access and egress will be via the road ramp, with possible access and egress via the
Riverwood Community Centre car park. For the temporary site compound proposed in Rotary Park, access
and egress would be via the east-facing eastbound entry road ramp construction site.
Based on these proposed locations, it is considered likely that most construction related traffic would be
contained within the local area. Access to private properties would not be impacted for long durations
during the construction period and property owners will be consulted prior to any impacts.
Construction vehicle traffic
Traffic flow can be impacted by the presence of heavy vehicles on roads within the proposal area and
temporary lane closures. The proposal compound site is within the proposal area, providing direct access
for heavy vehicles to the proposal area. Construction vehicles would generally use the M5 South West
Motorway to haul materials for short distances to site. Haulage would also be required on Belmore Road,
but only for relatively short distances.
Planning for proposed haulage routes, including impacts on local roads, would be undertaken prior to
construction commencing. In addition to the roadworks, movement of construction vehicles to and from the
proposed ancillary sites would be considered.
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Due to the proximity of the site compounds to the proposal area, the proposal is not anticipated to result in
increased traffic congestion during construction.
Traffic management, control and signage
Where possible, construction would be programmed to minimise impact on traffic using the local and
regional road network. Standard traffic management measures would be used to minimise short-term traffic
impacts during construction and ensure that traffic flow along Belmore Road and the M5 South West
Motorway is maintained throughout construction. Temporary modification of the signals (including post
locations) may be required during construction. These measures would be identified in the TMP.
Pedestrian access
All existing pedestrian crossings and footpaths would be maintained for the duration of the construction
period. There is potential for some temporary impacts to footpaths to occur at times during construction. If
footpaths are impacted, alternative paths will be established to ensure safe passage of pedestrians through
the proposal area.

Public utility adjustment
Several utilities are present within the proposal construction area. Key utilities identified are summarised in
Table 5. These utilities would be adjusted and or relocated as part of the proposal. The full extent of utility
relocations would not be known until the contractor(s) are engaged for the construction of the proposal. All
utilities requiring adjustment because they would be impacted by the proposal are part of the assessment
of this REF. However, any adjustments that extend beyond the impacted area may require separate
assessments and approvals.
Table 5 Utilities affected within the proposal area

Location

Utility

Asset

Sydney Water

Water main

AusGrid

Electrical assets

Telstra

Communications conduit

Optus

Communications conduit

Sydney water

Water main

AusGrid

Electrical assets

Telstra

Communications conduit

Optus

Communications conduit

Eastbound exit road ramp

ITS

Communications and electrical conduit

Shared user path

Jemena

Gas pipeline

Westbound exit road ramp

Eastbound entry road ramp

Roads and Maritime have consulted with all the above identified Utility providers. Details of this consultation
is provided in the consultation section.
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Ancillary facilities
Compound sites
Two temporary site compounds are proposed to be established for the construction period (Figure 7). The
sites are located:
•

south of the existing west-facing entry road ramp, within the cleared area of the Karne Street Reserve.
The site compound location has been chosen to avoid the endangered ecological community (EEC)
nearby and any clearing of established trees. The layout of the site compound would include adequate
exclusions zones around EECs and identified threatened species. Access to this site would be via the
existing westbound entry road ramp. Note that Roads and Maritime have discussed the use of the park
for this purpose with Council

•

north of the proposed east-facing entry road ramp, within the boundary of the Rotary Park. Access to
this site would be via the east-facing entry road ramp construction site. Note that Roads and Maritime
have discussed the use of the park for this purpose with Council.

The site compounds would provide:
•

the site office (including amenities)

•

staff parking

•

concrete washout

•

laydown hardstand for materials

•

refuelling area for plant and equipment.

The hours of operation of the site compound would be the same as the construction hours of operation.
Establishment of the compound site is a component of the site establishment works, and would include:
•

erection of site fencing and establishment of erosion and sediment control measures

•

construction of hardstand areas, including dedicated hard stand for plant and equipment, plant
inspection and maintenance, vehicle wash down, and bunded storage areas for fuel and chemicals

•

establishment of pre-fabricated or purpose-built temporary offices, crib sheds and storage sheds.

Establishment of temporary utilities connections, if not pre-existing, and or sewage storage and pump out
facility if no sewage connection, would be made.

Stockpile sites
Stockpiles would be required during the construction period. Stockpile sites would provide an area for the
temporary storage of materials required for construction, and materials generated during construction. This
would include road base constituents, stripped top-soil, and excess spoil unsuitable for proposal use.
Stockpiles would be managed in accordance with the requirements of the Stockpile Management
Guidelines (Roads and Maritime, 2011a) and the QA Specification R44 – Earthworks (Roads and Maritime,
2013a). Site establishment activities for stockpile sites would include the erection of site fencing and the
establishment of erosions and sediment control measures.
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Stockpiles would be located within the construction area of each of the proposed road ramps, and within
the boundary of the compound sites, at areas to be determined prior to construction, and where possible to
avoid impacts to vegetated areas (Figure 7).

Property acquisitions
No private property acquisition would be required for the proposal.
Temporary lease of the Rotary Park and Council land to the south of the existing west-facing westbound
entry road ramp would be required during construction to establish a temporary site compound, and to
construct the shared user path between Belmore Road and Bonds Road.
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Statutory and planning framework
State environmental planning policies
The State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective
delivery of infrastructure projects throughout NSW. Under clause 94 of ISEPP, development works for a
road or road infrastructure facility, undertaken by or on behalf of a public authority are permitted without
consent. As the proposal comprises the development of new road and road infrastructure and would be
carried out by Roads and Maritime, it is eligible to be assessed under Part 5 of the Environmental Planning
and Assessment Act 1979. Based on this the proposal does not require development consent from the
relevant local government authority.
The proposal is not located on, or does not affect land reserved or regulated by the:
•

National Parks and Wildlife Act 1974

•

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

•

State Environmental Planning Policy (Major Development) 2005.

Part 2 of the ISEPP includes provisions for public authorities to consult with local councils and other public
entities prior to the commencement of certain types of development. Consultation undertaken as part of this
proposal is discussed in the consultation section.

Local environment plans
The proposal is located within the Canterbury-Bankstown LGA, which is a recent amalgamation of the
Canterbury City Council and Bankstown City Council. Development within the Canterbury-Bankstown LGA
is subject to the provisions of both the Canterbury Local Environmental Plan (LEP) 2012 and the
Bankstown LEP 2015. The proposal construction site is entirely within the Canterbury LEP area; however,
the proposed clearway on Belmore Road South is within the Bankstown LEP area.
The proposal is predominantly located within the road corridor on land zoned SP2 Infrastructure; however,
some sections of Belmore Road that would be impacted by the proposal are zoned R3 Medium Density
Residential and RE1 Public Recreation, which includes the Rotary Park (Figure 8). Table 6 outlines how
the proposal would be consistent with the objectives of these zoning regulations.
The Canterbury LEP and zoning requirements state that roads are permissible within the above zones with
development consent; however, as discussed, the proposal is exempt from having to obtain development
consent under the provisions of clause 94 of the ISEPP (Appendix B). Despite this, the proposal would be
broadly consistent with the objectives of the zones concerned.
Council has, and will continue to be consulted on the proposal throughout the development and
construction phases.
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Table 6 Land use zoning relevant to the proposal

Land use zoning

Objectives
•

SP2 Infrastructure

•

•

RE1 – Public recreation
(Canterbury and Bankstown
LEPs)

•
•

•

R3 – Medium density
residential (Canterbury LEP)

•
•

Proposal consistency

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 without consent – Roads.

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.

For the area covered by the Bankstown
LEP, the proposal would require works
within the existing road corridor that is
zoned RE1, and would not impact on
land that is used for recreation purposes.
The proposal would impact on the edge
of Rotary Park in Canterbury LGA;
however, would not impact on areas
used for recreational purposes. A
Landscaping Plan is proposed to be
developed to minimise impacts on visual
amenity.

to provide for the housing needs of
the community within a medium
density residential environment.
to provide a variety of housing types
within a medium density residential
environment.
to enable other land uses that
provide facilities or services to meet
the day to day needs of residents.

The proposal would require works within
the existing road corridor that is zoned
R3, and would not impact on land that is
used for residential purposes.
The proposal would improve connectivity
to the motorway network for residents
living to the north of the M5 Southern
Motorway.

Other relevant NSW legislation
Threatened Species Conservation Act 1995
The Threatened Species Conservation Act 1995 (TSC Act) protects threatened species, populations and
ecological communities and their habitat in NSW. If threatened species, populations, ecological
communities or their habitat may be impacted by the proposal, an assessment of significance of the impact
must be undertaken, in accordance with Section 5A of the EP&A Act. The TSC Act also lists key
threatening processes (KTPs), which are matters that threaten the survival or evolutionary development of
a species, population or ecological community.
The potential impacts of the proposal on threatened species are discussed in the biodiversity section.

Biodiversity Conservation Act 2016
The Biodiversity Conservation Act 2016 (BC Act) and its supporting regulations commenced on 25 August
2017. The BC Act repeals the Threatened Species Conservation Act 1995 along with other natural
resource management legislation. The BC Act sets out the assessment framework for threatened species
and ecological communities for Part 5 activities (amongst other types of development).
The transitional provisions of the Biodiversity Conservation (Savings and Transitional) Regulation 2017 (Cl
27, Cl 29) apply to this proposal and, consequently, it has been assessed in accordance with the
Threatened Species Conservation Act 1995.
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Noxious Weeds Act 1993
The Noxious Weeds Act 1993 has been repealed by the Biosecurity Act 2015.

Biosecurity Act 2015
The Biosecurity Act 2015 repeals the Noxious Weeds Act 1993, and provides for a coordinated approach to
the removal and control of scheduled noxious weeds across the NSW. No permits or approvals are
required under this Act, but it is the responsibility of Roads and Maritime to provide for the removal and
proper disposal of any listed weeds found within the proposal site. Noxious weeds are discussed, and
management measures proposed in the biodiversity section.

National Parks and Wildlife Act 1974
The National Parks and Wildlife Act 1974 (NPW Act) is the primary statutory control for Aboriginal cultural
heritage in New South Wales. Items of Aboriginal heritage (Aboriginal objects) or Aboriginal places
(declared under section 84) are protected and regulated under the NPW Act.
Under the Act, an Aboriginal object is defined as ‘any deposit, object or material evidence (not being a
handicraft made for sale) relating to the Aboriginal habitation of the area that comprises New South Wales,
being habitation before or concurrent with (or both) the occupation of that area by persons of nonAboriginal extraction, and includes Aboriginal remains’. As such, Aboriginal objects are confined to physical
evidence and are commonly referred to as Aboriginal sites.
Aboriginal objects are protected under section 86 of the Act. It is an offence to harm or desecrate an
Aboriginal object, either knowingly (section 86 (1)) or unknowingly (section 86 (2)). There are offences and
penalties relating to the harm to, or desecration of, an Aboriginal object or declared Aboriginal place. Harm
includes to destroy, deface, damage or move.
The proposal is unlikely to impact on Aboriginal heritage. Further discussion on Aboriginal heritage is
provided in the environmental assessment section.

Protection of the Environment Operations Act 1997
The Protection of the Environment Operations Act 1997 (PoEO Act) regulates activities which may result in
pollution impacts (eg air, water and noise pollution). Part 3.2 of the PoEO Act requires an Environmental
Protection Licence (EPL) for scheduled development work and to carry out scheduled activities.
Item 35 of Schedule 1 of the Act applies to road construction, defined as the construction, widening or
rerouting of roads. Any activity to which the definition applies is declared to be a scheduled activity if it
results in the existence of four or more traffic lanes (other than bicycle lanes or lanes use for entry or exit)
for at least:
a. Where the road is classified, or proposed to be classified as a freeway or tollway under the Roads Act
1993:
i.

1 kilometre of their length in the metropolitan area

ii.

5 kilometres of their length in any other area

b. Where the road is classified, or proposed to be classified, as a main road (but not a freeway or tollway
under the Roads Act 1993:
iii.

3 kilometres of their length in the metropolitan area, or

iv.

5 kilometres of their length in any other service.
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As the proposal does not meet these requirements, it is therefore not a ‘scheduled activity’ under Schedule
1 of the PoEO Act and would not require an EPL.
The PoEO Act also identifies several pollution offences, including offences relating to:
•

the wilful or negligent disposal of waste in a manner that harms or is likely to harm the environment

•

the wilful or negligent causing of a substance to leak, spill or otherwise escape (whether from a
container) in a manner that harms or is likely to harm the environment

•

the wilful or negligent causing of any controlled substance to be emitted into the atmosphere in
contravention of the regulations under the Ozone Protection Act 1989 and in a manner that harms or is
likely to harm the environment

•

water pollution

•

air pollution

•

noise pollution

•

land pollution and waste.

The construction contractor(s) and Roads and Maritime are obliged to notify the EPA immediately if a
pollution incident occurs that causes or threatens material harm to the environment. Appropriate mitigation
and management measures would be established and maintained to avoid pollution incidents and these
are outlined in the environmental management section.

Commonwealth Legislation
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 to significantly impact on matters
of national environmental significance or the environment of Commonwealth land.
A referral is not required for proposed road activities that may affect nationally listed threatened species,
populations, endangered ecological communities and migratory species. This is because requirements for
considering impacts to these biodiversity matters are the subject of a strategic assessment approval
granted under the EPBC Act by the Australian Government in September 2015. Potential impacts to these
biodiversity matters are also considered as part of biodiversity section and in Appendix A.
Findings – matters of national environmental significance (other than biodiversity)
The assessment of the proposal’s impact on matters of national environmental significance (MNES) and
the environment of Commonwealth land found that there is unlikely to be a significant impact on these.
Accordingly, the proposal has not been referred to the Australian Government Department of the
Environment and Energy under the EPBC Act.
Findings – nationally listed biodiversity matters
The assessment of the proposal’s impact on nationally listed threatened species, populations, endangered
ecological communities and migratory species found that there is unlikely to be a significant impact on
these. The biodiversity section describes the safeguards and management measures to be implemented
in this respect.
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Confirmation of statutory position
The proposal is categorised as development for a road and is being carried out by or on behalf of a public
authority. Under clause 94 of the ISEPP the proposal is permissible without development consent. The
proposal is not State significant infrastructure or State significant development. As such, the proposal can
be assessed under Part 5 of the EP&A Act.
Roads and Maritime is the determining authority for the proposal. This REF fulfils Roads and Maritime’s
obligation under clause 111 of the EP&A Act to examine and consider fully possible all matters affecting or
likely to affect the environment due to the activity. The matters prescribed by clause 228 of the EP&A
Regulation, for consideration by assessments under Part 5, are reviewed at Appendix A. Section 7 of this
REF lists all relevant licenses, permits, notifications and approvals requires to construct and operate the
proposal.
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Consultation
Consultation strategy
During development of the proposal, consultation with the community and government agencies would be
undertaken. The consultation techniques have been guided by Roads and Maritime Community
Involvement and Communications: A resource manual for staff (RTA, 2008b). A Community and
Stakeholder Engagement Plan (Appendix J) has been prepared as a working document to plan, implement
and manage communication and consultation activities to support key proposal stages and milestones.
The purpose of the consultation activities would be to update residents, businesses, road users and the
community on the preferred option for the upgrade and to provide the community and stakeholders with the
opportunity to provide feedback. The consultation and engagement objectives for the proposal were to:
•

provide regular and targeted information to build awareness about the proposal as well as information
about the likely impacts and benefits of the proposal

•

provide clear direction to the community and stakeholders about whether we are providing information
or seeking feedback so expectations are clear at all stages

•

ensure community and stakeholder views are continuously fed into the proposals development and
used to understand and effectively assess impacts of the Belmore Road Ramps proposal

•

collaborate with government agencies and local councils to ensure a whole-of-government approach
and consistent key messaging

•

keep the local community and other key stakeholders regularly informed of progress

•

provide the community and stakeholders with regular and targeted information to build awareness about
the Belmore Road Ramps proposal

•

increase stakeholder understanding of the Belmore Road Ramps proposal and its objectives

•

ensure that community and stakeholder enquiries about the proposal are managed and resolved
effectively

•

ensure that proposal information is distributed in an effective and timely manner.

Stakeholders have been identified as part of the planning for the consultation process, including:
•

local councils and government agencies including Canterbury-Bankstown Council (former Canterbury
and Bankstown Councils), the Department of Premier and Cabinet, State Transit, and the Office of
Environment and Heritage

•

InterLink Roads

•

utility authorities

•

local community, including property owners, businesses, community groups and those directly affected
by the proposal

•

local schools and child care centres

•

emergency services and NSW Health

•

regional community members including road users, users of local facilities and services, and the
broader south-west Sydney region
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•

internal stakeholders including, Roads and Maritime, Transport for NSW, Sydney Trains, NSW Trains,
contractors and consultants.

Community involvement
The Community and Stakeholder Engagement Plan (Appendix J) identifies all stakeholders that may have
an interest in the project, and assesses their level of influence, (potential) issues, and the recommended
communication activities to engage with/inform each stakeholder group.
Roads and Maritime will commence community and stakeholder consultation prior to construction. Tools
used for the community and stakeholder engagement may include:
•

notifications and updates for nearby residents, businesses and stakeholders

•

door-knocking nearby residents and businesses

•

meetings and briefings for stakeholders, businesses and residents (as required)

•

site inductions, training and tool box sessions

•

letters, emails and target correspondence

•

meetings and negotiations with property owners and other project stakeholders regarding the proposal
impacts on their interests

•

workshops with key stakeholders

•

updates on the Roads and Maritime website: www.rms.nsw.gov.au/projects

•

consultation manager database.

Further details of the proposed approach are provided in the Community and Stakeholder Engagement
Plan (Appendix J).

Aboriginal community involvement
The proposal has been considered against the requirements of the Procedure for Aboriginal Cultural
Heritage Consultation and Investigation (PACHCI) (Roads and Maritime 2011). This procedure is generally
consistent with the Aboriginal Cultural Heritage Consultation Requirements for Proponents 2010
(Department of Environment, Climate Change and Water 2012). An overview of the PACHCI process is
detailed in Table 7.
A search of the Office of Environment and Heritage Aboriginal Heritage Information Management System
(AHIMS) website, was undertaken on 20 June 2017. Results of the search indicate there is one Aboriginal
site located within a one kilometre radius of the proposal. While the exact location of this site is unknown, it
is unlikely to be within the 500 metres construction area along the M5 South West Motorway due to
previous disturbance associated with its construction.
Following Stage 1 of the PACHCI process (clearance letter dated 14 September 2017), Roads and
Maritime noted that the proposal, as described in the Stage 1 assessment, is unlikely to have an impact on
Aboriginal cultural heritage, and no consultation with the Aboriginal community is necessary.
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Table 7 Overview of Roads and Maritime PACHCI process

Stage

Description

Stage 1

Initial Roads and Maritime assessment.
Desktop assessment to determine whether a Roads and Maritime project is likely to harm Aboriginal
cultural heritage, and whether further assessment or investigation is required.

Stage 2

Desktop assessment and site survey.
Further assessment and a survey with specific Aboriginal stakeholders and an archaeologist to assess
whether a project would impact Aboriginal cultural heritage.

Stage 3

Formal consultation and preparation of a cultural heritage assessment report.
Aboriginal parties must be involved in the preparation of these reports in accordance with legislative
requirements and the Aboriginal Cultural Heritage Consultation Requirements for Proponents 2010.

Stage 4

Implement project mitigation measures.
Undertake salvage and or project implementation in accordance with an AHIP and or Part 5.1/Part 4
approval or Part 5 determination obtained under the EP&A Act.

ISEPP consultation
Part 2, division 1, clauses 13-15 of the ISEPP specify the consultation requirements for infrastructure
development. These largely relate to the requirement for public authorities other than local councils to
consult with the relevant local government authority as part of the assessment process. Consultation is
required if the proposal would affect council infrastructure or services, impact local heritage items, or if the
development would impact flood liable lands. Appendix B contains an ISEPP consultation checklist that
documents how ISEPP consultation requirements have been considered.
A formal letter notification, in accordance with clause 13-16 of the ISEPP, was sent to CanterburyBankstown Council on 7 September 2017. A formal response was not received prior to submission of this
REF. Copies of this correspondence are provided in Appendix B.

Agency and stakeholder involvement
Meetings and briefings would be held with key government agencies and stakeholders as required. Agency
and stakeholder issues and concerns would be recorded, and considered through the preparation and
construction of the proposal. Additional communication and correspondence would be ongoing for the
proposal.
To date only utility providers have been consulted with regarding the proposal, the outcomes of which have
been incorporated into the Utility Service Strategy Report (SMEC, 2017b).

Ongoing consultation
This REF will be placed on public exhibition for stakeholder and community comment. During the public
display period for the REF, submissions may be received with comments relating to both broader road
issues in the area (not subject to this REF) and this proposal. All comments received will be considered
when finalising the proposal design. The community would be kept informed of any further changes to the
proposal resulting from this and any future consultation process.
Information sessions will be held during the REF public display period. Details of these information session
dates and locations would be advertised prior to the events and issued through Roads and Maritime
Community Updates.

70 | Belmore Road Ramps Review of Environmental Factors

A submissions report would be prepared summarising the key impacts identified in this REF, demonstrating
how Roads and Maritime considered issued raised during the public display period, and including a
summary of mitigation measures proposed to minimise the impacts of the proposal. The submissions report
will be made available on the Roads and Maritime project website, and everyone who made a submission
will be individually notified of the outcome.
In addition, the following ongoing consultation would be undertaken:
•

consultation with community stakeholders to assist in managing impacts during construction

•

follow-up meetings to discuss access arrangements with directly affected landholders

•

ongoing meetings with Canterbury-Bankstown Council, government agencies, utility providers, bus
operators, adjacent landowners and community stakeholders as required

•

ongoing updates throughout the planning phase and construction period to the immediately affected
community as well as travelling public

•

ongoing updates of the proposal website as required.

A website for the proposal would be accessible that would provide an overview of the proposal.
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Environmental assessment
This section of the REF provides a detailed description of the potential environmental impacts associated
with the construction and operation of the proposal. All aspects of the environment potentially impacted
upon by the proposal were considered. This includes consideration of the factors specified in the guidelines
Is an EIS Required? (Department of Planning, 1995) and Roads and Related Facilities (DUAP, 1996) as
required under clause 228(1)(b) of the EP&A Regulations 2000. The factors specified in clause 228(1)(b) of
the Environmental Planning and Assessment Regulation 2000 are also considered in Appendix A. Sitespecific safeguards and management measures are provided to mitigate the identified potential impacts.

Biodiversity
A biodiversity impact assessment (Eco Logical, 2017) was undertaken to determine the potential impacts
on threatened flora, fauna and ecological communities within the construction impact area of the proposal
(Appendix I). An additional assessment (SMEC, 2017c) was undertaken to determine the potential impacts
on threatened flora, fauna and ecological communities with the construction impact area for the proposed
shared pedestrian and cyclist path through Rotary Park (Appendix I).

Methodology
For the purposes of assessment, the construction impact area is that defined and illustrated in Figure 5.
For the purposes of the ecological impact assessment, a study area buffer of 20 metres was applied from
the edge of the construction footprint to consider the potential indirect impacts on flora. That is, areas may
not be directly impacted during construction or operation. For fauna, the study area included habitat up to
500 metres from the construction footprint.
Database searches were undertaken to determine what, if any, threatened species or communities may be
present within a 10-kilometre buffer around the proposal area. Existing, publicly available vegetation
mapping and assessments undertaken for the M5 West widening project were reviewed to determine the
presence of threatened ecological communities (TECs). The review covered relevant curated flora and
fauna databases, scientific literature, aerial photography and GIS mapping, including:
•

NSW OEH - Atlas of NSW Wildlife

•

Commonwealth Protected Matters Report for all matter of national significance (MNES) including
threatened species, communities and migratory species listed under the EPBC Act

•

NSW Flora Online Search – Rare or Threatened Australian Plants (ROTAP) species

•

NSW OEH vegetation information system (VIS) database

•

NSW OEH – Vegetation Types Database

•

NSW OEH – Threatened species profiles

•

NSW DPI: Fishing and Aquaculture – Threatened and Protected Species

•

NSW DPI Noxious Weeds List, Canterbury and Bankstown LGAs

•

Bureau of Meteorology - Atlas of Groundwater Dependent Ecosystems (GDEs)

•

Department of Environment and Energy – Directory of Important Wetlands

•

Department of Planning and Environment – SEPP 14 Wetlands Spatial Data

•

Department of Primary Industries – Database of Aquatic TECs.
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Based on the results of the desktop assessment and review of previous studies and datasets, an
assessment of the likelihood of occurrence of threatened flora and fauna species, populations, communities
and migratory species within the study area was undertaken.
Field inspections were undertaken on 14 December 2016 and 6 September 2017 to:
•

determine the presence of any native vegetation community

•

determine whether any vegetation community corresponds with any TEC

•

determine the extent and condition of the vegetation present

•

determine if there is any threatened fauna or flora habitat present

•

count and map the locations of the threatened species Acacia pubescens using a differential
geographic position system (DGPS).

Surveys undertaken included:
•

a 20 metre by 50 metre plot / transect in accordance with the Framework for Biodiversity Assessment
(OEH 2014) within vegetation that contained remnant native Eucalyptus species in the southwest of the
study area

•

identification and mapping of hollow-boring trees using DGPS

•

counting and mapping Acacia pubescens using DGPS

•

recording incidental flora and fauna species.

Existing environment
The proposal site is in the Sydney Basin Bioregion, within the Cumberland subregion. The landscape of the
Cumberland subregion is characterised by low rolling hills and wide valleys in a rain shadow area below the
Blue Mountains. It has at least three terrace levels evident in the gravel splays - volcanics from low hills in
the shale landscapes, swamps and lagoons on the floodplain of the Nepean River (NSW NPWS, 2003).
The site is located on the Birrong Soil Landscape. This landscape consists of level to gently undulating
alluvial floodplain draining Wianamatta Group shale with a general elevation to 5 metres. Soils include deep
yellow podzolic soils, yellow solodic soils on older alluvial terraces and deep solodic soils and yellow
solonetz on floodplains. This soil landscape has been mostly cleared and only small relict stands of forest
or woodland remain (Chapman and Murphy 1989).
The proposal area has been heavily disturbed in the past due to clearing and construction of the original
M5 South West Motorway as well as for the M5 East Widening project. No natural landscapes or soil
profiles that correspond to the Cumberland subregion or the Ashfield plains landscape are present. The site
consists of spoil from previous construction operations which is dominated by exotic species and
landscaped native species. No groundwater depend ecosystems are likely to occur within the study area.
Vegetation and habitat
Most the study area has been highly disturbed during the construction and subsequent widening of the M5
South West Motorway. The study area consists of planted or landscaped vegetation which provides limited
habitat for native flora and fauna species.
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Listed communities and species
A few remnant trees remain within the southeast corner of the study area and these conform to the
endangered ecological community (EEC) Cooks River / Castlereagh Ironbark Forest (see figure in
Appendix I). This EEC corresponds to the plant community type broad-leaved ironbark – Melaleuca decora,
and consists of remnant trees dominated by Eucalyptus fibrosa.
This remnant vegetation community is very disturbed, located between two large spoil piles. This patch of
vegetation does not conform to Cooks River / Castlereagh Ironbark Forest under the EPBC Act as it does
not meet the condition thresholds. Although the patch is greater than 0.1 hectares, less than 30 per cent of
the perennial native understorey cover is made up of native species.
Per the BioBanking Assessment Methodology 2014 (OEH, 2014a) a NSW plant community type (PCT) is
identified using the PCT classification system, which is the system of classifying native vegetation approved
by the NSW Plant Community Type Control Panel and described in the VIS Classification Database. Native
vegetation is defined as having same meaning as in section 6 of the Native Vegetation Act 2003 (NV Act)
which includes trees (including any sapling or shrub, or any scrub).
Therefore, even though only a few remnant trees remain within the southeast corner of the study area, in
this report they area designated as PCT Broad-leaved Ironbark - Melaleuca decora shrubby open forest on
clay soils of the Cumberland Plain, Sydney Basin Bioregion (725). These trees also conform to the
endangered ecological community (EEC) Cooks River/Castlereagh Ironbark Forest. A species list is
provided in the Biodiversity Assessment (Appendix I).
Listed species or communities recorded or presumed to occur within the study area and with the potential
to be impacted are presented in Table 8.
The Acacia pubescens plants within the M5 South West Motorway corridor have been planted as part of
the original construction of the M5 Motorway. A total of 157 individuals were recorded in the study area of
which 148 are within the development footprint. Another 143 individuals that form part of the same viable
local population were recorded outside the study area (in 2012). Therefore, the total viable local population
of about 300 is made up of 157 individuals within the study area and 143 individuals outside the study area.
No targeted surveys were carried out for the threatened microbats. These species have potential to roost in
the study area in tree hollows and under bark. However, most of the habitat for these microbats within the
study area is relatively low-quality foraging habitat.
Fauna habitats
Although targeted threatened fauna surveys were not undertaken, the site inspection and subsequent
assessment of aerial imagery indicated that the proposal corridor is largely devoid of habitat suitable to
support threatened species. This is due to extensive vegetation and habitat clearing that has occurred in
the past. Survey data for hollow-boring trees are presented in Table 9.
Aquatic habitats
No waterways occur on the proposal area or would be affected by the proposal.
Groundwater dependent ecosystems
No groundwater dependent ecosystems occur in the proposal area or would be affected by the proposal.
Critical habitats
No critical habitat occurs within the proposal area.
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Table 8 Listed threatened species

TSC Act
Status

EPBC Act
Status

Likelihood of occurrence

EP&A Act Assessment
of Significance / EPBC
Act Significance
Assessment Required?

-

Recorded in the study area. Consists of remnant trees
where vegetation would respond to assisted natural
regeneration and where the natural soil and associated
seedbank is still at least partially intact.

Yes

No

Scientific name

Common name

N/A

Cooks River / Castlereagh
Ironbark Forest

N/A

Cooks River / Castlereagh
Ironbark Forest

-

CE

Does not occur as it does not meet the condition
thresholds. This is because although the patch size is just
over 1 hectare, less than 30 per cent of the perennial
understory vegetation cover is made up of native species.

Acacia pubescens

-

V

V

Individuals recorded in the study area.

Yes

Chalinolobus dwyeri

Large-eared pied bat

V

V

Targeted surveys not undertaken. Potential for species to
forage in the study area.

Yes

Falsistrellus tasmaniensis

Eastern false pipistrelle

V

-

Targeted surveys not undertaken. Potential for species to
roost in the study area in tree hollows and under bark.

Yes

Miniopterus schreibersii
oceanensis

Eastern bent-wing bat

V

-

Targeted surveys not undertaken. Potential for species to
roost in the study area in tree hollows and under bark.

Yes

Mormopterus norfolkensis

Eastern freetail bat

V

-

Targeted surveys not undertaken. Potential for species to
roost in the study area in tree hollows and under bark.

Yes

Myotis macropus (formerly
M. adversus)

Southern myotis

V

-

Targeted surveys not undertaken. Potential for species to
roost in the study area in tree hollows and under bark.

Yes

Saccolaimus flaviventris

Yellow-bellied sheathtail
bat

V

-

Targeted surveys not undertaken. Potential for species to
roost in the study area in tree hollows and under bark.

Yes

Scoteanax rueppellii

Greater broad-nosed bat

V

-

Potential for species to roost in the study area in tree
hollows and under bark.

Yes

E
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Wildlife connectivity corridors
No identified mapped areas of connectivity or corridors occur in the proposal area. Planted native
vegetation within the study area in the M5 Motorway corridor may provide east west linkages for common
bird species adapted to urban areas. However, there is urban vegetation to the north and south of the study
area that would also provide similar linkage functions.
Table 9 Hollow bearing trees

Species

Height

Number of hollows

HBT Number

Eucalyptus fibrosa

18-20 metres

2

WP54

Eucalyptus punctate

18-20 metres

1

WP567

SEPPs
There are no State Environmental Planning Policies (SEPPs) that are applicable to the proposal and the
locality, specifically:
•

SEPP 44 Koala Habitat does not apply to Canterbury-Bankstown LGA

•

SEPP 14 Coastal Wetlands does not apply as no coastal wetlands are present in the study area or will
be affected

•

SEPP 26 Littoral Rainforest does not apply as no littoral rainforest are present in the study area or will
be affected.

Matters of national environmental significance
MNES recorded within the proposal area included Acacia pubescens. Species potentially present in the
proposal area include the large-eared pied bat (Chalinolobus dwyeri), which has potential to use habitat in
the study area. The study area is not likely to be important for any migratory species that are MNES.

Potential impacts
Constraints
Table 10 identifies and ranks ecological attributes, outlines the level of constraint and planning risk.
Table 10 Biodiversity constraints

Ecological attribute

Constraint ranking

Planning risk
Low

Medium
Cooks River / Castlereagh
Ironbark forest

Threatened microbats

Endangered under the TSC
Act

Project can avoid direct impacts and mitigate
indirect impacts. The state assessment of
significance concluded a non-significant impact
and, therefore, offsets are not required.

Low

Low

All vulnerable under the TSC
Act. One species vulnerable
under the EPBC Act

Project can avoid hollow-bearing trees, therefore
avoiding direct impacts. Low chance of indirect
impacts.
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Ecological attribute

Constraint ranking

Planning risk
Both state and federal assessments of
significance concluded a non-significant impact
and, therefore, offsets are not required.
Low

All plants have been planted or have sprouted
from one genetic source, which limits the value of
these plants to the genetic viability of the
Vulnerable under both the TSC
population in the wider context. Both state and
Act and EPBC Act
federal assessments of significance concluded a
non-significant impact and, therefore, offsets are
not required.
Low

Acacia pubescens

Construction
The proposal area lies within the Sydney suburb of Riverwood, and in a heavy built-up and industrialised
area. No trees that are part of the PCT or EEC that occurs on the site would be removed during
construction. Therefore, the proposal does not include the Key Threatening Process (KTP) of clearance of
native vegetation. Other native vegetation species that would be removed include common species that
have been planted as part of the construction of the M5 or have germinated on spoil piles and artificial
substrates.
The proposal does not include clearance of hollow-bearing trees. Fauna that utilise hollows, such as
microbats and birds are not likely to be significantly affected as potential roosting sites would be retained.
It is unlikely the proposal would result in significant changes to existing levels of noise, vibration and light
from the existing roadway such that there would be a significant impact to native fauna. There is potential
for some resident native fauna to temporarily avoid habitats directly adjacent to the proposal during
construction, with bat species being particularly sensitive to any change in lighting that may be associated
with the proposal.
Impacts on fauna habitat due to habitat fragmentation, noise, vibration or light are therefore, not considered
likely.
The viable local population of identified threatened flora, Acacia pubescens, includes about 157 individuals
recorded in the study area in 2017, and 143 individuals located within 300 metres, but outside of, the study
area recorded in 2012. The latter are estimated to persist based on review of clearing in recent aerial
photographs. This comprises a total of 300 individuals within the local population.
Of these, about 148 individuals (or 49 per cent) would be removed from the viable local population, in the
area between Belmore Road and Bonds Road. This would reduce the population size by about half and
fragment the viable local population into two groups separated by more than 300 metres, resulting in the
creation of two separate smaller viable local populations.
Operation
Impacts on biodiversity following completion of construction (such as additional vegetation clearing or
increased runoff) are not expected.
Conclusion on significance of impact
The proposal is not likely to significantly impact threatened species, populations or ecological communities
or their habitats listed under the TSC Act or FM Act and, therefore, a Species Impact Statement is not
required.
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The proposal is not likely to significantly impact threatened species, populations, ecological communities or
migratory species listed under the EPBC Act.
Key threatening processes
No KTPs listed under the EPBC, TSC or FM Acts are considered relevant to the proposal.
EP&A Act
Appendix I includes Assessments of Significance pursuant to part s5A of the EP&A Act for the following:
•

Cooks River / Castlereagh Ironbark Forest

•

Acacia pubescens

•

threatened microbats.

Appendix I includes application of the Significant Impact Criteria for the following ecological items, listed as
matters of national environmental significance:
•

Acacia pubescents

•

Chalinolobus dwyeri (long-eared pied bat).

The results of these assessments indicate that there is unlikely to be a significant impact on communities
and species listed under the TSC Act and that there is also unlikely to be a significant impact on MNES
under the EPBC Act. Therefore, a Species Impact Statement is not required and a referral to the federal
government is not recommended.
Potential offsets
The potential impacts to species or communities listed under the TSC Act and EPBC Act are not significant.
Therefore, no biodiversity offsets are recommended. This assessment is in accordance with Biodiversity
Guidelines (Roads and Maritime, 2011b), which states that offsets are not considered required if:
•

no native vegetation or native vegetation of high conservation value would be cleared

•

no threatened species habitat of very high conservation value would be cleared

•

the project would not result in local extinction of any species

•

the project would not impact on the long-term survival of any species, population or community.
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Safeguards and management measures
Table 11 lists the safeguards and mitigation measures that have been proposed to address potential impacts on biodiversity. These measures have been
developed to mitigate the potential impacts of the proposal on threatened flora and fauna species and any residual impacts that cannot be mitigated would be
offset in accordance with the Biodiversity Guidelines (Roads and Maritime, 2011b). The mitigation measures are designed to minimise impacts on threatened
species as well as common flora and fauna species that occur in the study area.
Table 11 Safeguards and mitigation measures – biodiversity

ID

Potential Impact

Environmental safeguard

Responsibility

Timing

B1 General

A Flora and Fauna Management Plan will be prepared in accordance with Biodiversity Guidelines
(Roads and Maritime, 2011b) and implemented as part of the CEMP. It will include, but not be limited
to:
• plans showing areas to be cleared and areas to be protected, including exclusion zones,
protected habitats and revegetation areas
Construction
• requirements set out in the Landscape Guideline (RTA, 2008)
contractor(s)
• pre-clearing survey requirements (if any)
• procedures for unexpected threatened species finds and fauna handling
• procedures addressing relevant matters specified in the Policy and Guidelines for Fish Habitat
Conservation and Management (DPI, 2013)
• procedures to manage weeds and pathogens.

Pre-construction

Retained vegetation
B2 adjoining the
construction footprint

Ensure exclusion zones (at the subject site boundary) are established prior to vegetation clearing in
accordance with Guide 2 of the Biodiversity Guideline (Roads and Maritime, 2011b). Fencing and
signage and should be delineated by a registered surveyor

Construction
contractor(s)

Pre-construction

B3 Vegetation

Measures to further avoid and minimise the construction footprint and native vegetation or habitat
removal will be investigated during detailed design and implemented where practicable and feasible.

Construction
contractor(s)

Pre-construction

B4 Threatened species

If unexpected threatened flora species are discovered, stop works immediately and follow the Roads
and Maritime Unexpected Threatened Species Finds Procedure in the Biodiversity Guideline (Roads
and Maritime, 2011b).

Construction
contractor(s)

Construction

B5 Rehabilitation

Batters, embankments, verges and redundant areas should be planted out, where practicable and
appropriate, with indigenous species in accordance with a Revegetation Plan, to be prepared
following approval.

Construction
contractor(s)

Construction
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ID

Potential Impact

Environmental safeguard

Responsibility

Timing

Establishment and
Implement a Site Erosion and Sediment Control Plan or Soil Water Management Plan in accordance
B6 spread of invasive
with Soils and Construction: Managing Urban Stormwater (Landcom 2004) during construction.
species and pathogens

Construction
contractor(s)

Construction

B7 General

Undertake weed management and control in accordance with the Biodiversity Guideline (Roads and
Maritime, 2011b) during and post-construction in accordance with a weed management sub-plan.

Construction
contractor(s)

Pre-construction
Construction

B8 Pest species

It is recommended that all Roads and Maritime and Contractor vehicles be subject to cleaning in
accordance with Roads and Maritime hygiene policy to reduce the potential for spread of noxious
weeds, plant pathogens or animal diseases into retained forested habitats (eg. vehicle wash-down
areas) in accordance with a hygiene management sub-plan.

Construction
contractor(s)

Construction
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Landform, soils and contamination
A Phase 1 contamination assessment was prepared to support the concept design and to inform this REF
for the proposed Belmore Ramps upgrade (SMEC, 2017d) (Appendix E). The assessment aimed to identify
past practices in relation to the proposal area and surrounding areas that may have caused contamination,
and to determine if additional investigations of the proposal area would be required, specifically to:
•

determine the potential contaminants of concern in relation to the proposal area and surrounding areas

•

determine the chemicals to be assessed should any physical investigations of the proposal area are
required

•

assess the potential risks posed by potential or actual contamination identified or observed

•

determine the sampling program for soil, groundwater, surface water or other investigations should
further investigation be deemed necessary.

Methodology
The scope of work for the Phase 1 contamination assessment consisted of:
•

a site inspection conducted on 1 June 2017 to visually assess present and past potentially
contaminating activities, current landforms and site condition

•

review of past and present aerial photographs obtained from the NSW Department of Lands. Aerial
photographs from 1951, 1961, 1970, 1982, 1991, 2002 and present (2 July 2017)

•

database search of registered groundwater bores within the proposal area via NSW Natural Resource
ATLAS online resource

•

review of the combined geotechnical and contamination site work conducted by Cardno between 29
May 2017 and 13 June 2017, comprising a programme of limited environmental laboratory testing, with
a total of 26 soil samples analysed from 13 test-pit locations

•

identification of the proposal area, including location of surrounding infrastructure, area, boundaries,
and a review of the physical site setting including regional and local geology, hydrology and
hydrogeology

•

database search of NSW Environment Protection Authority (EPA) contaminated land record and public
record for licences, applications, notices, audit or pollution studies and reduction programs

•

a desktop review of information relevant to the history of sites within the proposal area to determine
past and present land uses

•

development of a conceptual site model for any identified Areas of Environmental Concern (AEC).

The assessment was undertaken in accordance with applicable legislation and guidelines including:
•

Guideline for the Management of Contamination (Roads and Maritime, 2013b)

•

Waste Classification Guidelines – Part 1: Classification of Waste (NSW EPA, 2014)

•

Contaminated Sites – Guidelines for Consultants Reporting on Contaminated Land (OEH, 2011)

•

Contaminated Sites Guidelines for the NSW Site Auditor Scheme (2nd edition) (NSW Environment
Protection Authority, 2006)

•

Contaminated Land Management Act 1997

81 | Belmore Road Ramps Review of Environmental Factors

•

NEPC National Environment Protection Council (Assessment of Site Contamination) Measure,
Schedule B(1) Guidelines on Investigation Levels for Soil and Groundwater (1999) (Updated 2013)

•

Acid Sulphate Soils Assessment Guidelines.

A visual site inspection was undertaken on 1 June 2017. The purpose of the site inspection was to ensure
areas of potential environmental concern were identified and to verify in the field, the desktop information.
Non-invasive data was gathered to support the conceptual understanding of the spatial extent of historic
activities and disturbed areas across the site. To achieve this, general site observations were made and the
location of areas of environmental concern (AEC’s) and potential environmental receptors were noted.
The site inspection concentrated on identifying, locating and mapping the following surface features should
they be found to exist in the proposal area:
•

disturbed ground possibly in the form of trenches or mounds

•

waste storage or disposal, including stockpiled soil, domestic rubbish and building rubble, including
asbestos (fragments and sheets)

•

stained or odorous soils

•

eroded soils

•

unnatural changes in vegetation (including evidence of cleared ground or vegetation potentially
impacted by contamination)

•

the location of site structures, including evidence of potential underground structures

•

potential environmental receivers.

None of the above visual indicators of contamination or surface features were observed during the site
inspection. It was noted that the earthworks fill formation for the proposed Belmore Road ramps was
constructed at the time of M5 Motorway construction, but remains mostly unpaved.

Existing environment
Land uses
The various land uses and structures within the proposal area include:
•

existing roadways

•

open space

•

residential areas

•

commercial areas

•

waterways and creeks

•

small patches of natural bushland.

Topography, geology and soils
The elevation of the M5 South West Motorway is approximately 11 meters above sea level, while Belmore
Road is at 15 metres, at the cross roads of the study area. Landforms associated with the M5 South West
Motorway interchange at Belmore Road can be described as follows:
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•

the east facing ramp on the northeast side comprises earthworks fill that was placed previously at the
time when the M5 Motorway was built. The northeast side is approximately 14 to 17 metres above sea
level and will require both a cut and fill sequence to accommodate the new ramp. This northeast portion
is currently unpaved, and when built will be the eastbound entry ramp

•

the east facing ramp on the southwest side comprises earthworks built fill that was placed at the time of
M5 Motorway construction. This side is the highest point of the study area at about 20 metres AHD and
will require mostly cut, with a small fill sequence. This southwest portion is currently unpaved, and when
built will be the westbound exit ramp

•

the existing eastbound exit ramp, on the northwest has an elevation of between 11 and 16 metres AHD
across the existing pavement surface. The upgrade proposed for this section will comprise placement of
fill in the road verge

•

the existing westbound entry ramp, on the southwest has an elevation of between 11 and 17 metres
AHD across the existing pavement surface. There is no upgrade proposed for this section of the site,
however a site compound is proposed for this corner of the site.

The surrounding topography is relatively flat with gentle undulating hills. There are two stormwater drainage
lines representing low points on either side of the study area, both trending northwest to southeast, at an
elevation of 10 metres AHD.
The soil landscape profiles within the proposal area as identified on the Sydney Soil Landscapes Map
1:100,000 (Chapman and Murphy 1989) include:
•

•

•

disturbed terrain:
o

landscape – level plain to hummocky terrain extensively disturbed by human activity, including
complete disturbance, removal or burial of soil. Landfill includes soil, rock, building and waste
material

o

limitations – dependent on nature of fill material, a mass movement hazard may exist in
unconsolidated low strength materials

Blacktown:
o

landscape – gently undulating rises on Wianamatta Group shales, with broad rounded crests
and ridges with gently inclined slopes

o

soils – red and brown podzolic soils on crests, with yellow podzolic soils and soloths on lower
slopes

o

limitations – highly plastic subsoil, low soil fertility and poor soil drainage

Birrong:
o

landscape – level to gently undulating alluvial floodplain draining Wianamatta Group Shales

o

soils – yellow podzolic soils and yellow solodic soils on older alluvial terraces, with yellow
solonetzic soils on current floodplain

o

limitations – localised flooding, high soil erosion, saline subsoil, seasonal waterlogging, very low
soil fertility.

The nearest surface water body, is an artificial pond known as Riverwood Wetlands, located adjacent to the
southwest portion of the study area. The nearest natural waterway is Salt Pan Creek, a tributary of Georges
River connected to Botany Bay, located 1 kilometre southwest of the site.
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Potential acid sulphate soils
A search of the Department of Primary Industries Office of Water (DPI) Online Database on 21 July 2017
indicated there are no groundwater bores within a 1 kilometre radius of the proposal area.
Acid sulphate soils are acidic soil horizons (layers) resulting from the aeration of soil materials rich in iron
sulphides. Acid sulphate soils generally occur within the following locations:
•

marine or estuarine sediments deposited during the Holocene period

•

soils >5m above sea level

•

marine or estuarine settings/environments.

The proposal area, is identified in the Atlas of Australian Acid Sulphate Soils (Australian Soil Resource
Information System (ASRIS)) as low probability of Acid Sulphate Soils (ASS).
Proximity of sensitive receivers
Sensitive receptors in proximity to the proposal area which may be impacted by any potential contamination
include the following:
•

residential, commercial, industrial and recreational land uses in proximity to the proposal area

•

water courses including Salt Pan Creek and associated tributaries.

Review of historic aerial photographs
Aerial imagery dated between 1951 and 2014 was reviewed to assess major changes to land use in the
proposal area over time. Table 12 lists the historical aerial photographs reviewed and summarises the
information gained from the review. Historical aerial photographs are presented in Appendix E.
Table 12 Summary of historic aerial photograph review

Year of image

Area within the proposal footprint

Area surrounding the proposal

1951

The Herne Bay Military Hospital exists on
Belmore Road, at the location where the
intersection of the M5 South West
Motorway exists today. The hospital site
comprises over 60 operational buildings.

Land to the east and west of the hospital
site on Belmore Road appears to be mostly
undeveloped rural grazing land with some
newly developed residential areas and
semi-rural properties.

1961

This aerial photo is off centre, but the site
appears unchanged from the previous
image assessed.

Generally unchanged from the previous
image assessed.

1970

All buildings associated with the Herne Bay
Military Hospital have been removed. The
study area is comprised of all vacant land,
possibly grazing land.

A new residential area is present to the
south of the study area where some of the
hospital buildings were formerly located.
Two sports ovals are now present south of
the study area. Commercial industrial
buildings are present to the north of the
study area.

1982

Minimal change to previous image
assessed. A small patch of gravel road
base fill, is located on the ground surface
adjacent to Belmore Road North near the
study area.

No change along the proposed M5 road
alignment, but more residential areas in the
surrounding suburban areas.

1991

Early works construction appears underway Generally unchanged from the previous
for the M5 with some construction materials image assessed, with residential suburbs in
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Year of image

Area within the proposal footprint

Area surrounding the proposal

present in site compounds within the study
area. Construction of the M5 South West
and M5 East Motorway has commenced
with some road base fill in place.

the surrounding areas, sporting ovals to the
south and an industrial area to the north.

2002

M5 South West and East Motorway is
complete with the Belmore Road overpass
in place.

Unchanged from the previous image
assessed.

2012

The northeast portion of the site is
established as a site compound (for three
months only) with vegetation cleared and
gravel road base fill material placed across
the surface to accommodate four site
sheds. A new gravel surface is evident in
the southeast portion of the site.

Unchanged from the previous image
assessed.

2013 (Jan)

Stockpiles present in the southeast portion
of the site.

Unchanged from the previous image
assessed.

2013 (May)

Site sheds in the northeast portion gone,
Unchanged from the previous image
with new layers of crushed sandstone fill on
assessed.
the ground surface.

2014

Evidence of a rock crushing machine in the
southeast portion of the site.

Unchanged from the previous image
assessed.

The results of the aerial imagery review indicated that potential contamination issues may be present where
the military hospital base once operated and where filling activities associated with development of the M5
South West, site compound activities, stockpiling and rock crushing has taken place.
Database search results
An online search of the NSW EPA Contaminated Land Records Database was conducted on 1 August
2017. Three sites where identified within the Canterbury City Council. Of the sites identified all sites were
greater than one kilometre distance from the proposal area and therefore have not been considered further.
Due to the location and distance of the identified sites from the proposal area, it is not expected that these
sites will contribute to contamination issues associated with the proposal.
An online search of the NSW Protection of the Environment Operations Act 1997 public register conducted
on 1 August 2017 did not identify any sites within one kilometre of the proposal, with Environmental
Protection Licence (EPL) held or previously held under the Act.
Previous contamination assessments
Results from a geotechnical investigation which comprised 14 boreholes, 6 pavement cores and 22 testpits to investigate noise wall, structure, retaining wall, pavement and fill, indicate:
•

fill material was encountered to depths up to 2 metres

•

all analytes tested were below NEPM Health Investigation Levels (HILs). Slightly elevated zinc (7.5 to
160 mg/kg range) may exceed NEPM phytotoxicity assessment criteria; however, site specific soil
properties were for calculating ecological investigation levels (EILs)
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•

concentrations of lead in fill was above General Solid Waste (GSW) criteria indicating the material
would be classified as Restricted Solid Waste (RSW). However, further waste classification testing
including leachability testing would likely demonstrate this fill material meets GSW.

The full results of the assessment are provided in Appendix E.
Site history summary
Based on historical records and previous investigations, potential sources of contamination within the
proposal area comprise the following:
•

remnant building rubble and demolition waste associated with the former military hospital

•

areas of fill material associated with development of the existing road reserve.

•

illegal dumping of domestic or building waste on the vacant road reserve land

•

potential pesticide and /or herbicide application along the road reserve.

These potential sources of historical contamination may be uncovered during future construction activities,
and warrant the need for testing potential contaminants of concern.

Preliminary conceptual model
Potential areas of environmental concerns
The proposal area includes land down-gradient, adjacent or within the proposed new road ramp alignment.
AECs associated with potential contamination or sources of anthropogenic contamination includes:
•

AEC1 – historic military hospital site

•

AEC2 – fill material in road reserve (and potential pesticide application)

•

AEC3 – illegal dumping of domestic or building waste

•

AEC4 – potential fill in Rotary Park.

Various release mechanisms
Release mechanisms of contamination include, but are not limited to:
•

air fall out

•

burial of waste

•

fugitive dust emissions

•

excavation, stockpiling, mixing of material and cross contamination

•

petroleum hydrocarbon and other chemical leaks and spills

•

infiltration, percolation and stormwater runoff.
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Contaminants of potential concern
Based on the desktop review and site inspection, the contaminants of potential concern include:
•

heavy metals, including arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), mercury (Hg), nickel
(Ni), lead (Pb) and zinc (Zn)

•

total Recoverable Hydrocarbons (TRH)

•

benzene, toluene, ethylbenzene and xylene (BTEX)

•

polycyclic Aromatic Hydrocarbons (PAHs)

•

organochlorine pesticides (OCPs)

•

organophosphate pesticide (OPPs)

•

asbestos containing material (ACM).

These are summarised in Table 13.
Table 13 Summary of contaminants of potential concern

Contaminant

Summary of findings

Heavy metals

Common metal contaminants include arsenic, cadmium, chromium, copper, lead,
mercury, nickel and zinc.
Selected metals may be sourced from metal based paints (lead, cadmium, chromium
and zinc), timber treatments (arsenic, hexavalent chromium, copper), metal plating and
cooling water (hexavalent chromium).
Heavy metals are likely to occur in fill originating from industrial sites and in waste.
The proposal area has likely been subject to historical uncontrolled filling and
commercial land use, therefore areas of heavy metal impacted soils are likely to be
encountered.

Petroleum hydrocarbons

Hydrocarbons from fuels, solvents, oils and tar are likely to occur in uncontrolled fill or
illegally dumped waste.

PAHs

PAHs are related to petroleum hydrocarbon use including waste, lubricating oils and tar.
Elevated concentrations of PAHs are associated with coal tar in bitumen.
Ash is often associated with uncontrolled fill material.

Pesticides

Pesticides can be found within areas of uncontrolled filling.
Pest control undertaken on industrial sites.
OCPs are generally targeted as the best indicator of pesticide impact due to higher
toxicity, half-life and solubility compared with OPPs.

Asbestos

ACM sheeting fragments were sighted during the site inspection.
ACM is highly likely to be present in uncontrolled fill and illegally dumped waste.
Buildings in the area have historically contained asbestos and demolition of these
buildings could have resulted in surrounding soil contamination or burial.
ACM material has been reported within surface soils.

Persistence in the environment
The potential contaminants of concern identified which have a relatively high degree of persistence in the
environment include:
•

OCPs and OPPs

•

arsenic and lead

•

asbestos
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•

some PAHs

•

longer chain hydrocarbons (ie >C29).

Pathways and exposure routes
The pathways of exposure consist of:
•

a transport mechanism

•

a route of exposure.

At this stage of the investigation, it is likely that the exposure pathways include:
•

surface soil contamination and exposure by ingestion, dermal contact or inhalation

•

air transport of particulates (dust) or volatiles and exposure by inhalation

•

ingestion of produce/ species grown in potentially affected soils or surface waters.

Potential receptors exposed to contaminants of potential concern are summarised in Table 14. Further
investigations are considered necessary for AEC2, for investigating the potential asbestos fragments
associated with fill and/or illegal dumping activities. These are outlined in Appendix E.
Table 14 Potential receptors to contaminants of potential concern

Receptor

Summary of findings

Human

Transient users of the site, including unauthorised members of the public.
Future users of the site including road users.
Future amenity planting areas in public open spaces.
Intrusive maintenance workers / construction workers during proposal site works.
Site personnel involved in the proposed site development.
Residents and public in neighbouring areas.
Recreational users of surface water.

Ecological

Root zone of plants.
The aquatic ecosystems of Salt Pan Creek.
Persons using groundwater for stock or irrigation.
Flora and fauna in areas surrounding the proposal area.
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Site characterization
Table 15 identifies the AEC’s and risk classification in terms of potential exposure routes. The location of
AEC1 to AEC3, and risk assessment used is presented in Appendix E.
Table 15 Risk summary criteria for AECs

No.

Potential
AEC

Risk
class

COPC

Potential source

Potential exposure route

Heavy metals
PAHs, TPH,
BTEX, OCPs,
OPPs, ACM,
medical waste

The risk of contaminated
material being encountered
within the former hospital
grounds below the fill formation
is low, however potential exists
for latent contaminants to be
encountered during construction
activities

Excavation works could
potentially expose soil impacted
by historic military hospital
activities

1

Historic
military
hospital

2

Uncontrolled
Medium
fill

Heavy metals
PAHs, TPH,
BTEX, OCPs,
OPPs, ACM

Potentially contaminated
heterogeneous fill material
within the road reserve
formation

Excavation works could
potentially expose soil impacted
by uncontrolled fill

3

Illegal
dumping of
domestic
and building
waste

Heavy metals
PAHs, TPH,
BTEX, OCPs,
OPPs, ACM

Illegal dumping along the track
adjacent to M5 and adjoining
open space areas

Construction works could
potentially expose surface soil
impacted by waste

Fill mounds and near surface fill
in Rotary Park

During construction of the
shared path, potentially
impacted fill may be
encountered and
stockpiles/mounds of unknown
fill material will need to be
managed

4

ACM in
Rotary Park

Low

High

High

AEC’s have the potential to impact on general construction activities associated with the proposal including:
•

excavation

•

underground service relocation

•

generation of construction waste

•

ancillary site preparation and operation

•

use of fuel and chemicals during construction

•

importing, handling, stockpiling and transporting material resources.

Potential environmental impacts associated with the proposed works include:
•

increasing waste volumes from excavated (potentially contaminated) materials

•

movement of contaminated sediments via surface runoff into stormwater systems

•

adverse effects on human health (construction personnel, travelling public or nearby communities).

Runoff from any identified AEC’s, or potential pollutants from fill or near surface soils could enter
groundwater if not appropriately managed, and potential pollutants in fill or near surface soils may reach
perched groundwater or surface water bodies.
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There is also potential for contaminants to be encountered because of construction activities associated
with the proposal. For example, if groundwater impacted with potential contaminants of concern is
intercepted during excavation works.

Contamination assessment of soil
Laboratory analysis reports provided by Cardno (2017), sampling locations and assessment criteria are
included in Appendix E. Note the laboratory results presented herein should be considered as a screening
tool only, as the sampling methodology, quality control and quality assurance cannot be verified in
accordance with current industry best practice guidelines.
Health investigation levels
Based on laboratory analytical results all samples were below the NEPM 2013 Health Investigation Levels
for public open space land use criteria (HIL C). In terms of parks and public open space land-use, which is
usually considered applicable in road reserves and road verges, heavy metal concentrations were below
the NEPM HIL C criteria. PAHs were below laboratory limits of reporting, therefore below the HIL C
assessment criteria.
Ecological screening levels
Based on laboratory analytical results for total recoverable hydrocarbon (TRH), benzene, toluene, ethyl
benzene and PAHs all soil samples were below the NEPM 2013 Ecological Screening Level (ESL) for
course and fine soils in urban residential and public open space.
Ecological investigation levels
Based on laboratory analytical results for metals, Naphthalene and DDT, site specific parameters for
calculating Ecological Investigation Levels (EILs) were not collected during the Cardno sampling event.
Slightly elevated zinc (7.5 to 160 mg/kg range) in near surface fill samples may potentially exceed NEPM
phytotoxicity assessment criteria, but further assessment would be required to resolve this data gap.
Management levels for TRG
Based on the TRH analytical results, all samples were below the NEPM 2013 Management Limits for urban
residential and public open space guidelines for fine soils.
Health screening levels for vapour intrusion
Based on the TRH analytical results, all samples were below the NEPM 2013 Health Screening Levels
(HSLs) for potential vapour intrusion at commercial/industrial sites in a sandy soil profile (i.e. selected as
the more conservative type of soil compared to silt and clay) at depths of less than 1 metre bgl.
Asbestos containing material
Asbestos was sighted at a total of four ground surface locations (shown in Figure 2, Appendix E), and the
presence of chrysotile asbestos was confirmed in one material sample (ASB1). ACM was not sighted in any
of the test-pit excavations, therefore laboratory testing for asbestos identification was not selected in any of
the soil samples submitted to the laboratory.
Other analytes
In summary, other soil analytical results indicated that:
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•

concentrations of TPH and BTEX were either below the laboratory limit of reporting (LOR) or below the
adopted site assessment criteria in all samples analysed

•

all metal concentrations were below appropriate human health assessment criteria

•

metal concentrations have not been considered in terms of ecological assessment criteria

•

PAH concentrations were below laboratory LOR in all samples analysed

•

OCP and OPP were not tested.
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Safeguards and management measures
Table 16 provides the safeguards and mitigation measures proposed to address potential impacts on landform, geology and soils.
Table 16 Safeguards and mitigation measures – landform, geology and soils

ID

Potential Impact

Environmental safeguard

Responsibility

Timing

SO1 Contamination

Where reuse of construction wastes is not possible, all materials are to be classified in accordance
with the Waste Classification Guidelines: Part 1 Classifying Wastes (NSW EPA, 2014) prior to being
legally transported and disposed of in accordance with the PoEO Act and the Protection of the
Environment (Waste) Regulation 2005.
Prior to wastes being transported off-site to sites not owned by Roads and Maritime or sites that are
not already licensed by the EPA to accept specific wastes, a signed Section 143 Notice would be
obtained from the landowner receiving the material.
It is an offence under section 143 of the PoEO Act to transport waste to a place that cannot lawfully
receive that waste. A Section 143 Notice, once completed and signed, is a declaration from the land
owner that wastes of a certain type and quantity may be legally accepted for an approved use on
their land.

Construction
contractor(s)

Construction

SO2 Contamination

A Contaminated Land Management Plan (CLMP) be developed to mitigate potential contamination
exposure risks to construction workers, surface water and groundwater during construction stages.
The CLMP should include an Asbestos Management Plan component to manage additional
sampling, surface inspections, associated removal works and the issuing of clearance certificates.
The CLMP should be implemented as part of the project Construction Environmental Management
Plans (CEMP).

Construction
contractor(s)

Pre-construction

Construction
contractor(s)

Pre-construction
Construction

SO3 Contamination

The adopted site screening level in accordance with NEPM (2013) includes no visible asbestos for
surface soil. Given asbestos is present, a thorough ground surface inspection is required in
accordance with NEPM (2013) to assess the site. Where ACM is identified and required to be
removed from the surface, clearance will be provided to ensure that underlying material is suitable
for beneficial reuse.
A qualified environmental professional is to be present to undertake a thorough surface inspection
during the early works stage of construction to implement requirements of the CLMP.
For offsite disposal or beneficial re-use of fill material, all ACM fragments are to be removed from
the surface of the site prior to cut and fill excavation.
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ID

Potential Impact

SO4 Contamination

Environmental safeguard

Responsibility

Timing

Where evidence of buried waste is observed, there will be further sampling. To verify the presence
of asbestos, samples will be tested for asbestos presence/absence.
Due to access constraints at the proposal area, sampling undertaken during this current scope of
works was limited spatially. Further sampling for waste classification will be required to confirm
waste classification, either in-situ prior to excavation or ex-situ following stockpiling.
If groundwater or shallow perched water seepages are encountered showing evidence of oily sheen
and odours during construction and earthworks activities, then further investigation and/or
management may be required

Construction
contractor(s)

Pre-construction
Construction

Construction
contractor(s)

Pre-construction

SO5

Erosion and sediment
control

A Soil and Water Management Plan (SWMP) will be prepared as part of the CEMP prior to the
commencement of construction. The SWMP would address the following:
• Roads and Maritime Code of Practice for Water Management
• The Blue Book – Managing Urban Stormwater: Soils and Construction, Volumes 1 and 2
• Roads and Maritime Technical Guidelines – Temporary Stormwater Drainage for Road
Construction.
The SWMP would include:
• Stockpile Management Plan
• identification of catchment and sub-catchment high-risk and sensitive areas
• the likely run-off from each road sub-catchment
• direction of flow of on-site and off-site water
• separation of flow of on-site and off-site water
• direction of run-off and drainage points during each stage of construction
• dewatering plan which includes process for monitoring flocculating and dewatering water from
site (ie sediment basins and sumps).

SO6

Erosion and sediment
control

A soil conservationist from the Roads and Maritime Erosion, Sedimentation and Soil Conservation
Consultancy Services Register is to be engaged to review the proposed erosion and sedimentation
controls and conduct routine inspections of the construction works.

Construction
contractor(s)

Pre-construction

SO7

Erosion and sediment
control

All stockpiles will be designed, established, operated and decommissioned in accordance with the
Roads and Maritime Stockpile Management Procedures.

Construction
contractor(s)

Construction

SO8

Erosion and sediment
control

Controls will be implemented at construction zone exit points to minimise the tracking of soil and
particulates onto pavement surfaces.

Construction
contractor(s)

Construction
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Traffic and transport
A traffic and transport assessment was undertaken to inform the detailed design of the proposal. To assess
existing and forecast (ie with proposal) transport patterns, a micro-simulation Vissim traffic model was
developed, calibrated and validated. The results of the assessment are detailed in the Traffic and Transport
Assessment Report (SMEC, 2017e) (Appendix F). The assessment considered the following:
•

traffic and transport patterns (including pedestrians, cyclists and public transport) and conditions for the
existing corridor and connections

•

review previous traffic and transport studies and investigations commissioned by Roads and Maritime in
relation to the proposal and other relevant projects

•

review of historic traffic data (eg volumes and crash data) for the proposal corridor and connections

•

development, calibration and validation of a base-year operational traffic model for the existing road
configuration

•

model current and future years’ road network performance for the existing road configuration (“do
minimal”) proposed upgrade options

•

determine the impacts of the proposal for all road users, including property and local access, public
transport, pedestrians, cyclists and vehicular traffic.

Existing transport conditions
The traffic and transport study area includes the M5 South West Motorway from Fairford Road to King
Georges Road, including all on and off ramps, and Belmore Road between Canterbury Road, Punchbowl
and Thurlow Street, Riverwood. The study area also includes several intersections along Belmore Road;
however, the primary focus of the assessment is the intersection of Belmore Road with the M5 South West
Motorway. The traffic and transport study area is illustrated in Appendix F (Figure 2). Key intersections
within the study area summarised in Table 17.
Table 17 Intersections within the proposal area

Intersection ID

Intersection

Control type

I-1

Canterbury Road and Belmore Road

Signalised

I-2

Wiggs Road and Belmore Road

Signalised

I-3

Russell Street and Belmore Road

Priority controlled

I-4

M5 South West Motorway exit ramp and Belmore Road

Signalised

I-5

M5 South West Motorway entry ramp and Belmore Road

Signalised

I-6

Hannans Road and Belmore Road

Signalised

I-7

Pedestrian Crossing and Belmore Road

Signalised

I-8

Thurlow Street Belmore Road

Signalised

The traffic conditions within the study area are linked with local and regional demographics, and as such
the socio-economic and property section should be read in conjunction. Table 18 shows the daily travel
modes of both residents and of people who work in the proposal area.
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Table 18 Daily travel mode split in the proposal area (2011 ABS Census data)

Residents outbound

Workers (inbound)

Travel mode
Trips (No.)

Per cent (%)

Trips (No.)

Per cent (%)

Car – driver

4770

63

7118

82

Car – passenger

445

6

507

6

Bus passenger

144

2

159

2

Train passenger

1832

24

454

5

Walk

184

2

202

2

Other mode

83

1

109

1

Not stated

133

2

181

2

Total

7591

100

8730

100

The data presented in the table above shows that in 2011, about 69 per cent of 7,600 residents travelled
from the study area to work, either as a car driver or passengers. This represents the most dominant
transport mode. There was relatively low use of public transport services in the study area with only 24 per
cent residents travelling to work by train and two per cent by bus.
Of the about 8,700 employees travelling to the study area to work in 2011, private vehicle trips accounted
88 per cent (82 per cent driver, 6 per cent passenger). Only seven per cent (five per cent by train, 2 per
cent by bus) of employees travelled by public transport to the study area.
This demonstrates that driving a private vehicle is the most dominant transport modes for daily commuters.
Considering the high proportion of private car mode share, the precited population and employment growth
would increase pressure on the road network in the study area.
There are several designated B-double routes within the proposal study area, including:
•

M5 South West Motorway

•

Canterbury Road

•

Fairford Road

•

King Georges Road

•

Belmore Road, from Belmore Road bridge north to Wiggs Road

•

Wiggs Road, from Belmore Road west to about Cullens Road.

The latter two only operate between 7:30 am and 5:30 pm Monday to Friday, and 7:30 am and 1:00 pm
Saturday.
Public transport networks within the proposal study area is summarised in the socio-economic section.
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Traffic volumes and patterns
SMEC (2017e) identified the characteristic traffic pattern in the study area for both am and pm peak-hour
periods based on intersection turning volumes supplied by Roads and Maritime. The intersection turning
volumes were used as the main input for the base case Vissim model calibration. Existing am and pm peak
intersection turning volume diagrams are in Appendix F.
In general, mid-block, seven day / 24-hour classified traffic data is used to understand daily traffic
variations, hourly traffic variations, differences between weekday and weekend traffic flows, and proportion
of heavy vehicles. Mid-block classified traffic data was available on Belmore Road between the intersection
with M5 Motorway off ramp and on ramp, the full data is provided in Appendix F. Daily traffic volumes in the
proposal area display:
•

on an average weekday, two-way traffic recorded on Belmore Road at the M5 South West Motorway
overpass is about 26,600 vehicles per day

•

two-way traffic on Friday (the highest volume day) is on average about seven per cent higher than the
weekday two-way traffic volume average

•

weekend two-way traffic was 22 per cent lower than weekday two-way traffic. This was attributed to
lower business traffic activity on weekends

•

the greatest variance between average weekday and Friday traffic was observed for the right turn from
Belmore Road onto the M5 South West Motorway westbound entry road ramp.

Hourly traffic variations were determined using Friday mid-block traffic volumes, and indicated that:
•

the hourly traffic profile over 24 hours shows that the study area exhibits a ‘typical’ commuter /
commercial pattern, with pronounced morning and afternoon peak periods

•

southbound traffic volumes on Belmore Road were significantly higher during the evening peak period

•

northbound traffic volumes on Belmore Road were significantly higher during the morning peak period

•

southbound traffic volumes on Belmore road were significantly higher in both peak periods than
northbound traffic volumes

•

the morning peak generally occurs between 8:00 and 9:00 am, and the evening peak between 5:00 pm
and 6:00 pm.

The mid-block portion of heavy vehicles recorded over 24-hour average weekday and weekend traffic
volumes indicated:
•

the highest volume of heavy vehicles was recorded at the right turn from Belmore Road onto the M5
South West Motorway westbound entry road ramp

•

heavy vehicle volumes in the proposal area were lowest on the weekend (four per cent of overall traffic
volume).

Travel time data for Belmore Road weekday morning and evening peak periods between Hannans Road
and Wiggs Road indicated:
•

the average travel time during the morning peak was similar in both directions (north- and southbound)

•

the average travel time during the evening peak was significantly higher southbound compared to
northbound

•

the maximum southbound travel times were significantly higher than maximum northbound travel times

•

minimum travel times were similar for both north- and southbound traffic
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•

travel time observations correlated with observed daily and peak-hour traffic survey data, which indicate
that southbound traffic volumes are higher than northbound traffic volumes during both morning and
evening peak periods, and throughout the whole day.

Origin-destination survey were conducted to identify M5 South West Motorway ramp-to-ramp traffic
weaving patterns, and to develop the micro-simulation model, and in summary:
•

the most common origin and destination in both directions is the M5 South West Motorway mainline

•

the King Georges Road interchange M5 South West motorway westbound entry road ramp contributes
a significantly higher per cent of westbound traffic than the Belmore Road interchange M5 South West
motorway westbound entry road ramp during both morning and evening peak periods

•

higher traffic volumes use the exit road ramp at the King Georges Road interchange with the M5 South
West Motorway than the exit road ramp at the Belmore Road interchange during both morning and
evening peak periods.

Crash data
A total of 340 crashes occurred along Belmore Road and the M5 South West Motorway and adjoining
roads nearby these intersections, over a five-year period (2011-2016). In summary:
•

there were 109 crashes on Belmore Road between Canterbury Road and Thurlow Street (including
crashes on adjoining streets within 50 metres of Belmore Road)

•

there were 231 crashes on the M5 South West Motorway between Fairford Road and Georges River
Road

•

the crashes included 161 non-casualty, 78 minor injuries, 59 moderate injuries and 42 serious injuries.

•

the most prevalent collision type on the M5 South West Motorway involved vehicles travelling in the
same direction

•

rear-end and side swipe collisions were common on approach to signalised intersections during peak
periods

•

the most common collision type (ie involving vehicles travelling in the same direction) occurred on the
M5 South West Motorway

•

about 73 per cent of collisions on the M5 South West Motorway were rear-end

•

about 53 per cent of rear-end collisions occurred during morning and evening peak periods

•

at the Belmore Road interchange with the M5 South West Motorway, right – thru collisions were the
most common

•

the M5 South West Motorway and Belmore Road have a crash severity index of 1.50 and 1.54
respectively, significantly higher than the Sydney Metropolitan area (1.22) and NSW (1.24) average
crash severity.

The large number of rear-end crashes on the M5 south West Motorway may indicate that congestion
represents a significant safety issue. However, only about half of rear-end crashes occurred during peak
periods, which may indicate that either congestion occurs on the M5 South West Motorway throughout the
day, collisions could also be attributed to the road environment.
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Base case traffic modelling
Traffic modelling was used to assess the operational characteristics of the proposal, and identify the
preferred alignment and intersection arrangement options for the proposal. The future year traffic models
were based on the calibrated and validated base year model. The future year models provided a good
platform to assess overall network performance, travel times on Belmore Road, travel times of the public
transport facilities and other more detailed measures. The future years been assessed for this traffic study
include:
•

2021 (opening year)

•

2031 (ten years after opening).

For each future year, both morning and evening peak periods were assessed. The following peak periods
were chosen based on the traffic surveys, as discussed in the Traffic and Transport Assessment Report
(Appendix F):
•

Morning peak 7 am to 9 am

•

Evening peak 4 pm to 6 pm.

Although proposed development of the Riverwood Estate may generate significant traffic within the study
area, no data was made available to Roads and Maritime, and as such, this data was not included in the
assessment.

Summary of findings
The operational Vissim modelling for the proposal suggests that:
•

with the addition of the new east facing ramps, a greater number of vehicles travel via M5 Motorway to
reach Belmore Road area, rather than leaving the M5 Motorway at King Georges Road. This leads to a
greater percentage of vehicles in a high speed (motorway) environment and reduces the traffic volumes
on parallel road between King Georges Road and Belmore Road

•

in general, Belmore Road would benefit from the proposed southbound clearway between Hannans
Road and Josephine Street. This provides drivers additional through capacity in the southbound
direction while providing improved access to and from minor local road without significant interruption to
the Belmore Road mainline traffic along this section (see Clearway Technical Note in Appendix F)

•

the performance of the Belmore Rd intersections with Thurlow Street and Hannans Road is expected to
deteriorate in the future, regardless of the project. The traffic models suggest additional upgrades at
these intersections may be required

•

the introduction of the project and the extra lane on the existing eastbound off ramp allows for increased
capacity at the stop line and greater storage on the ramp preventing spill back onto the M5 Motorway

•

the introduction of the project and new east facing ramps results in added new approaches and requires
extra phase. It will also increase the overall traffic usages of the M5/ Belmore Road interchange.
however, the introduction of the extra lane on the existing eastbound off ramp coupled with the added
capacity along Belmore Road show to mitigate the added volumes pressure on this section

•

the project and associated upgrades, are expected to have neutral overall influence on the road safety
performance and public transport movements in the study area.

Full methodology, assumptions and results for the Vissim model development is provided in Appendix F.
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Safeguards and management measures
Table 19 provides the safeguards and mitigation measures proposed to address potential traffic and transport impacts.
Table 19 Safeguards and management measures – traffic and transport

ID

Potential Impact

Environmental safeguard

Responsibility

Timing

TT1

Traffic and transport

A Traffic Management Plan (TMP) will be prepared and implemented for the proposal. The TMP will
be prepared in accordance with the Roads and Maritime Traffic Control at Work Sites Manual (RTA,
2010) and QA Specification G10 Control of Traffic (Roads and Maritime, 2008).
The TMP will include:
• confirmation of haulage routes
• measures to maintain access to local roads and properties
• site specific traffic control measures to manage and regulate traffic movement
• measures to maintain pedestrian and cyclist access
• requirements and methods to consult and inform the local community of impacts on the local
road network
• access to construction sites including entry and exit locations and measures to prevent
construction vehicles queuing on public roads.
• a response plan for any construction traffic incident
• consideration of other developments that may be under construction to minimise traffic conflict
and congestion that may occur due to the cumulative increase in construction vehicle traffic
• monitoring, review and amendment mechanisms.

Construction
contractors

Detailed design
Pre-construction

TT2

Construction traffic

Consultation and construction activities will occur with emergency service authorities.

Roads and
Maritime

Detailed design

TT3

Construction traffic

A detailed construction staging plan will be developed to maintain existing peak flow capacity.

Construction
contractors

Pre-construction

TT4

Access to public
transport services

Access to appropriate bus service locations will be maintained during construction in consultation
with bus operators. Any changes will be appropriately communicated to commuters.

Construction
contractors

Pre-construction
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Noise and vibration
A Noise and Vibration Assessment Report (Pacific Environment, 2017) (Appendix G). The report provides a
quantitative assessment of the impacts associated with operational road traffic noise, and construction
noise and vibration. The assessment was conducted with consideration of the following:
•

NSW Road Noise Policy (DECCW, 2011)

•

Noise Criteria Guideline (NCG) (Roads and Maritime, 2015)

•

Noise Mitigation Guideline (NMG) (Roads and Maritime, 2014b)

•

Noise Model Validation Guideline (Roads and Maritime, 2016b)

•

Environmental Assessment Standard Brief: Noise and vibration assessment (December 2014)

•

Preparing an Operational Traffic and Construction Noise and Vibration Assessment Report (Roads and
Maritime, 2014c)

•

Environmental Noise Management Manual (RTA, 2001)

•

Interim Construction Noise Guidelines (ICNG) (DECCW, 2009)

•

Assessing Vibration: A technical guideline (DEC, 2006)

•

Construction Noise and Vibration Guideline (CNVG) (Roads and Maritime, 2016a)

•

DIN4150-3-1999. Structural Vibration – Part 3: Effects of vibration on structures

•

QA Specification PS301: Professional services for detailed design – Belmore Road Ramps (January
2017).

Noise monitoring locations
The noise monitoring locations are presented in Table 20 and in Appendix G (Figure 3.1). These locations
were selected based on potential affectation from the project, site security and site access.
Table 20 Belmore Road Ramps proposal, noise monitoring locations

Monitoring
location

L1

L2

L3

Address

156 Belmore Road

139 Belmore Road

22 Coorabin Place

Distance to
proposal
(Metres)

Representative area

12

Representative of receivers in NCAs 1a and 1b, south of
the M5 to the Hannans Road intersection. Located on
residence balcony approximately 12 metres from the
carriageway.

30

Representative of receivers in NCAs 2a and 2b, north of
the M5 South West Motorway to the Wiggs Road
intersection, from Belgium Street (west) to Bonds Road
(east). Located in free field in backyard approximately 30
metres from the M5 South West Motorway carriageway
and 40 metres from Belmore Road.

150

Representative of receivers in NCA 3, south of the M5
south West Motorway from Coorabin Place to Bonds
Road. Located in free field in backyard approximately 150
metres from the carriageway.
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Monitoring
location

L4

L5

L6

L7

L8

L9

Address

46 Kentucky Road

19 Bell Street

73 Belmore Road

228 Belmore Road

39 Earls Avenue

4 Arilla Avenue

Distance to
proposal
(Metres)

Representative area

150

Representative of receivers in NCA 4, south of the M5
South West Motorway between Kentucky Road to Belmore
Road. Located in backyard (free field location),
approximately 150 metres from the M5 South West
Motorway carriageway.

55

Representative of receivers in NCA 5 north of the M5
south West Motorway between Bell Street and Belgium
Street. Located in backyard (free field location,
approximately 55 metres from the M5 south West
Motorway carriageway.

7

Representative of receivers in NCA 6a and 6b on Belmore
Road from the Wiggs Road intersection to Canterbury
Road. Located in backyard (free field location),
approximately 7 m from the M5 South West Motorway
carriageway.

11

Representative of receivers in NCA 7a and 7b south of the
M5 South West Motorway from the Hannans Road
intersection to William Road. Located at the façade of the
residence, approximately 11 metres from the Belmore
Road carriageway.

90

Representative of receivers in NCA 8 south of the M5
South West Motorway, east of Bonds Road to King
Georges Road. Located at the façade of the residence,
approximately 90 metres from M5 South West Motorway
carriageway.

35

Representative of receivers in NCAs 9 north of the M5
South West Motorway, east of Bonds Road to King
Georges Road. Located at the façade of the residence,
approximately 35 metres from M5 South West Motorway
carriageway.

Noise measurements were carried out between 19th July and 18th August 2017 at the nine monitoring locations. Measurements were
completed in accordance with Preparing an Operational Traffic and Construction Noise and Vibration Assessment Report (Roads and
Maritime, 2014c).

The methodology for the noise and vibration assessment included:
•

development of operational noise models using detailed design topographical information

•

identification of sensitive receivers for operational and construction noise

•

background noise monitoring and simultaneous traffic counts to quantify the background environmental
noise, develop relevant noise goals and validate the noise model. Noise measurements were carried
out from 19 July 2017 to 18 August 2017

•

operational noise assessment based on build and no build scenarios for opening (2021) and design
year (2031) scenarios

•

preparation of a construction noise and vibration assessment based on construction methods and
staging requirements

•

assessment of road noise impacts from traffic generated during construction.
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Ambient noise
Background noise is described in terms of the NSW Industrial Noise Policy (INP) (EPA, 1999), as per the
requirements specified in the ICNG. The INP’s rating background level (RBL) is a single number which
represents the background noise level in any assessment period. It is calculated as the median of each
assessment background level (ABL) for the period. The ABL for each assessment period is calculated for
each day and is the lowest tenth-percentile L90 measurement in that assessment period.
Ambient noise is the noise from all sound sources and is measured as the equivalent continuous noise
level (Leq) and represents the equivalent acoustic energy of the fluctuating sound levels from all sources
over the measurement period. The Leq for each assessment period of the logarithmic average of all of the
15 minute Leq noise levels in that period.
The measurement periods for ambient noise are defined as:
•

day - 7:00 am to 6:00 pm, Monday to Saturday; 8:00 am to 6:00 pm, Sundays and Public Holidays

•

evening - 6:00 pm to 10:00 pm, Monday to Sunday

•

night - 10:00 pm to 7:00 am, Monday to Saturday; 10:00 pm to 8:00 am, Sundays and Public Holidays.

The measured background noise levels are presented in Table 21 and graphically presented in Appendix
G.
Table 21 Unattended noise measurements – ambient noise levels

Existing background noise levels (RBL), dB(A)

Monitoring
location

Address

L1

Day

Evening

Night

156 Belmore Road1

60

54

43

L2

139 Belmore Road2

45

44

38

L3

22 Coorabin Place1

47

46

41

L4

46 Kentucky Road1

53

53

50

L5

19 Bell Street1

53

51

45

L6

73 Belmore Road1

50

47

39

L7

228 Belmore Road3

56

52

43

L8

39 Earls Avenue1

50

49

42

L9

4 Arilla Avenue1

53

51

43

Note:

1) data excluded after 26th July 2017 due to adverse weather conditions.
2) instrument power failed after 16 August 2017
3) data excluded after 17 August 2017 due to adverse weather conditions.

The ambient noise environment during the day was generally observed to be dominated by road traffic
noise from Belmore Road or the M5 South West Motorway at all locations. Background noise levels during
the night were lower than the day or evening periods across all locations.
Observations during attended measurements indicated traffic noise from the M5 South West Motorway was
a constant contributor to background noise levels (L90) at all locations, with locations L6 and L7 observed to
receive additional traffic influence from Belmore Road.
Noise levels at all locations were generally found to be consistent with road traffic, particularly those nearby
the M5 South West Motorway and Belmore Road, with L10 noise levels about 3 dB above Leq levels during
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the day due to consistent traffic. Peak Lmax events were observed during measurements associated with
heavy vehicle pass-bys.
Attended measurements were completed during logger deployment to characterise the noise environment
of the project. Measurements were taken adjacent logger locations L1 to L9. The results are presented in
Table 22.

Road noise
Road traffic noise levels are described in terms of LAeq,15hr and LAeq,9hr for the day (7.00 am to 10.00 pm) and
night (10.00 pm to 7.00 am) periods. Measured traffic noise levels are presented in Table 23.
Unattended data was collected concurrently with classified traffic count data at the four monitoring locations
between 19 and 28 July 2017. Observations indicated that the dominant noise source was road traffic noise
on adjacent roads (Table 22).
Measured LAeq noise levels at all locations were found to be generally representative of traffic noise, with
noise levels varying between 51 dB (A) to 65 dB(A) at all locations during the day period and 49 dB(A) to
61 dB(A) during the night time.

Operational noise criteria
This assessment has been completed with consideration to the Noise Criteria Guideline (Roads and
Maritime, 2015). Although it is not mandatory to achieve the noise assessment criteria in the NCG, the
proponent must provide justification if it is not feasible and reasonable to achieve them.
The guideline recognises that there are generally more opportunities to minimise noise impacts from new
roads and road corridors through road design and land use planning than for existing road corridors.
The NCG provides four key principles to guide assessment of road noise impacts, being:
•

criteria are based on the road development type affecting a residence due to the road project;

•

adjacent and nearby residences should not have significantly different criteria for the same road;

•

criteria for the surrounding road network are assessed where a road project generates an increase in
traffic noise greater than 2 dB on the surrounding road network;

•

existing quiet areas should be protected from excessive changes in amenity due to traffic noise.

Noise criteria have been assigned to sensitive receivers using the NCG. This document provides guidance
on the practical implementation of the NSW Road Noise Policy (EPA, 1999). The assessment timeframe for
road noise assessments are the opening year and design year (nominally 10 years after project opening).
The project area generally extends to where noise levels are dominated by other noise sources and roads
not being assessed as part of this project, up to a maximum distance of 600 metres from the project works
in urban areas, as defined by the NCG. Receivers may be assigned new, redeveloped or relative increase
criteria depending on how the project influences noise levels, with the criterion applied at the façade of the
residence. As discussed in the NCG, local roads are generally excluded from the noise modelling.
Relevant noise criteria for residential, non-residential, internal, and maximum noise levels are outlined in
Appendix G.
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Table 22 Attended measurements

Monitoring Start date
location
/ time

Measured noise levels, dB(A)
Comments
LA10

LAeq

LA90

LMax

L1

19.07.2017
16:06

72

70

63

83

Constant traffic on Belmore Road @ 65-70. Lull in traffic at 7 min @ 61-62. Truck NB @ 67, trucks SB @ 6970. Congestion @ 68-69 occasional throughout measurement. Heavy SB flows @ 70-71. Lull in traffic at 12
min @ 54. Bus SB @ 80, NB @ 65.

L2

19.07.2017
11:55

59

57

54

70

Constant traffic M5 @ 56-57. Wind in trees occasional @58, birds @ 53-54. Truck pulling away from
intersection @ 58. Trucks at intersection @ 56. Truck pass bys @ 62. Occasional plane flyover @ 56-61.
Trucks accelerating @ 60-62.

L3

28.07.2017
11:17

58

73

52

97

High wind gusts up to 5 m/s affected measurement occasionally. Road noise on M5 @ 53-54. During lull in
wind and traffic, noise level @ 51-53. Occasional plane flyover @ 55. Truck on M5 @ 56-59. Loud cars
audible occasionally @ 62.

L4

20.07.2017
12:11

58

56

53

75

Distant traffic on M5 and wind in trees @ 55-56. Intermittent planes and dog barking @ 54-56. Wind
increasing to 1.5 m/s @ 13m @ 56. Constant traffic and wind @ 53-54.

L5

19.07.2017
13:02

62

60

56

76

Constant traffic from M5 @ 56-58. Wind gusts @ 60. Truck @ 61-62. Planes intermittent @ 65.

L6

19.07.2017
12:26

72

68

55

87

Constant traffic on Belmore Road @ 56-60. Occasional dog barking 59-60. Truck pass bys SB @ 80, WB @
84. During lulls in traffic, levels @ 56-57. Truck bang @ 60. Queuing SB traffic @ 63.

L7

28.07.2017
10:33

91

89

62

104

Constant traffic on Belmore Road @ 58-60. Truck pass bys @ 72. Car pass bys @ 71-72. Lull in traffic @
55-56. Bus pass bys @ 69. Wind dropped @ 12 min @ 53-57.

L8

20.07.2017
11:37

57

55

52

69

Constant traffic on M5 and wind 54-55. Occasional birds and planes @ 53-54. Truck air release a@ 56, 65
and horn @ 58 intermittent. Wind increasing @ 13 min to 1.2 m/s @ 55.

L9

19.07.2017
13:38

61

59

55

73

Constant traffic on M5 @ 54. Intermittent planes @ 58-62.
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Table 23 Measured road traffic noise levels

Traffic noise levels, dB(A)
Monitoring
location

Address

L1

156 Belmore Road1

L2

Setback
(metres)

Day
LAeq, 15hr

Night
LAeq, 9hr

12

68.8

64.3

139 Belmore Road2

40

52.7

47.0

L3

22 Coorabin Place1

150

51.3

49.1

L4

46 Kentucky Road1

150

55.5

54.1

L5

19 Bell Street1

52

56.0

53.9

L6

73 Belmore Road1

7

65.2

61.2

L7

228 Belmore Road3

11

66.6

62.1

L8

39 Earls Avenue1

90

54.1

51.0

L9

4 Arilla Avenue1

35

56.9

53.9

Notes:

1. data excluded after 26th July 2017 due to adverse weather conditions.
2. instrument power failed after 16 August 2017.
3. data excluded after 17 August 2017 due to adverse weather conditions.

Noise catchment areas
Receivers bordering the project have been divided into noise catchment areas (NCAs) for the purposes of
the noise assessment. Nine NCAs were identified in the project area, described in Table 24. Receiver
numbering and locations are presented in Appendix G. Noise receivers located outside the extents of the
upgrade are not assessed as part of the operational noise predictions; however, they were identified for the
construction noise assessment.
Table 24 Noise catchment areas

Monitoring
location

NCA

Representative area

1a

Receivers south of the M5 South West Motorway to the Hannans Road intersection, west of
Belmore Road

1b

Receivers south of the M5 South West Motorway to the Hannans Road intersection, east of
Belmore Road

2a

Receivers north of the M5 South West Motorway to the Wiggs Road intersection, from
Belgium Street (west) to Belmore Road (east)

2b

Receivers north of the M5 South West Motorway to the Wiggs Road intersection, from
Belmore Road (west) to Bonds Road (east)

L3

3

Representative of receivers in NCA 3, south of the M5 South West Motorway from Coorabin
Place to Bonds Road

L4

4

Representative of receivers in NCA 4, south of the M5 South West Motorway between
Kentucky Road to Belmore Road

L5

5

Representative of receivers in NCA 5 north of the M5 South West Motorway between Bell
Street and Belgium Street

L1

L2
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Monitoring
location

NCA

Representative area

6a

Representative of receivers in NCA 6a on Belmore Road from the Wiggs Road intersection
(west) to Canterbury Road

6b

Representative of receivers in NCA 6a and 6b on Belmore Road from the Wiggs Road
intersection (east) to Canterbury Road

7a

Representative of receivers in NCA 7a and 7b south of the M5 South West Motorway from
the Hannans Road intersection to Riverwood train station (west)

7b

Representative of receivers in NCA 7b south of the M5 South West Motorway from the
Hannans Road intersection to Riverwood train station (east)

L8

8

Representative of receivers in NCA 8 south of the M5 South West Motorway, east of Bonds
Road to King Georges Road

L9

9

Representative of receivers in NCAs 9 north of the M5 South West Motorway, east of Bonds
Road to King Georges Road

L6

L7

Traffic modelling parameters
Traffic volumes and speeds used to validate the road noise model are provided in Appendix G. Traffic noise
modelling was completed using predicted traffic volume data at six locations:
•

two locations on the M5 South West Motorway

•

two locations on Belmore Road

•

two locations on the new M5 South West Motorway east-facing entry and exit road ramps.

Average daily traffic volumes for build and no build scenarios for opening and design years were taken from
the Traffic and Transport Assessment Report (SMEC, 2017e).
Day / night splits and heavy vehicle classifications were taken from SMEC (2017e) from measured traffic
count data completed as part of the Traffic and Transport Assessment. These splits were applied to overall
model predictions for the proposal roads. Modelled traffic scenarios are presented in Table 25.
Table 25 Modelled traffic scenarios

Year

Assumptions

2021 no build

Volumes provided for opening year assuming no build traffic volumes, without the project.
This represents the project opening year

2021 build

Volumes provided for opening year assuming project development. This represents the
project opening year, and traffic volumes assuming project is complete

2031 no build

This represents the design year (10 years after opening) without the upgrade. No Build
scenario volumes include traffic growth and existing road configurations

2031 build

This represents the design year (10 years after opening), upon completion of the upgrade.
Volumes for design year assume proposal layout and 2030 NB traffic volumes

Modelled traffic volumes are presented in Appendix G.
Posted speeds on Belmore Road are currently 50 kilometres per hour. Posted speeds on the M5 South
West Motorway are 100 kilometres per hour. These will remain unchanged following the project. Offramps
were assumed to have a posted speed limit of 50 kilometres per hour.
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Traffic volumes for the Belmore Road bridge were adopted based on traffic flows to the south of the bridge
(to be conservative). Traffic flows from the existing west facing entry and exit road ramps at Belmore Road
for the no build scenario were calculated based on the difference in traffic volumes on the M5 South West
Motorway to the east and west of the interchange. For build scenario, this also accounted for traffic
entering/exiting the M5 via the new on and offramps.
The pavement surface for build and no build scenarios on all roads is dense graded asphalt (DGA). The
existing and future road alignments and topography were provided by Roads and Maritime and included in
the model. Topographical data outside the road alignment was sourced from 2 metres topographic data
(source: LPI). Receiver heights, buildings, and ground absorption in the project area was determined from
site visits, aerial photography and maps.
The full modelling methodology, including validation is provided in Appendix G.

Construction vibration criteria
Impacts from vibration can be considered both in terms of effects on building occupants (human comfort)
and the effects on the building structure (building damage). Of these considerations, the human comfort
limits are the most stringent. Therefore, for occupied buildings, if compliance with human comfort limits is
achieved, it will follow that compliance will be achieved with the building damage objectives.
Relevant vibration criteria for human comfort and building damage are outlined in Appendix G (Table 7-3).

Predicted noise levels and impacts
Construction noise levels
Modelling was completed to determine the potential noise impact at the affected residences and assist in
identifying the most appropriate management and mitigation options throughout the construction process.
Modelling also accounted for the impacts of distance attenuation, intervening topography and shielding.
The maximum predicted noise levels for the construction works will exceed construction noise levels at the
nearest receivers based on the background monitoring information available. These values are based on
simultaneous operation of all equipment at the nearest point to the receiver. It is unlikely that these noise
levels would be sustained for greater than a few days per construction period, as equipment would not be
required to operate at that intensity for significant periods.
Based on simultaneous operation of all equipment and proximity to the receiver, it is likely that a range of
management measures would be required to achieve compliance with relevant criteria, particularly in the
event of works outside standard construction hours. Results have been calculated based on works nearest
to, and furthest from, the receivers within each catchment area.
Results have been summarised for the separate NCAs, with detailed results presented for receivers in
Appendix G. Noise levels are representative of worst case operations for each construction scenario at
representative plant locations; impacts will depend on the exact location of plant and equipment at any one
time. A summary of the construction noise level ranges for each NCA are presented in Appendix G (Table
6-7), assuming maximum simultaneous operation of plant at the representative working locations.
Based on the results, it is considered that construction noise levels due to construction fleet and the
operation of the ancillary site facility may impact on receivers when works are at their closest point;
however, noise levels will generally be within noise management levels.
When works are at their closest to each receiver, construction noise management should be implemented
to minimise impacts on the receivers.
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Standard hours
Construction activities are anticipated to occur adjacent several non-residential receivers, and within about
40 metres of the nearest potentially affected residential receivers. Results indicate that noise levels will
exceed noise management levels at several receivers in NCAs 1, 2 and 8, for several construction
scenarios, including:
•

vegetation clearing

•

earthworks with hammering

•

paving

•

hammering activities

•

landscaping.

Some receivers in NCAs 2 are predicted to experience exceedance of highly noise affected criteria during
vegetation clearing. Appendix G presents predictions and exceedances of the noise management levels for
all NCAs.
Noise levels will remain below standard hour noise management levels for receivers within NCAs 4 and 5.
Minor exceedances (~2 dB) are expected within NCA 3 for some scenarios.
It is noted that worst-case noise levels have been predicted for all scenarios, assuming all plant is
operational simultaneously at representative distances along the proposal. This is considered a
conservative scenario, representative of worst case impacts, as it is unlikely that plant will operate under
these conditions for extended periods.
Out of normal hours work
As discussed, works outside normal hours may be required to minimise disruption to daily traffic and
disturbance to surrounding landowners, including at night. Any work undertaken outside standard working
hours would be in accordance with the Interim Construction Noise Guidelines and the Construction Noise
and Vibration Guideline (Roads and Maritime 2016). Activities occurring outside standard hours will result
in exceedances of NMLs at the nearest sensitive receivers, as summarised Appendix G (Table 6-7). As a
result, mitigation measures are required. An out of hours works protocol will be developed for the works. To
reduce potential impacts during these periods, high noise generating activities, including concrete sawing,
asphalt paving and excavating will be restricted to the period up until midnight, where practicable. Less
noisy activities will be scheduled after this period, where possible.
Sleep disturbance
Sleep disturbance impacts may occur due to works that occur between 10.00 pm and 7.00 am. During
these times, activities have the potential to exceed noise management levels at the nearest sensitive
receivers if effective management measures are not implemented. Maximum noise levels would generally
be associated with impact noise or air brake release. The predicted sleep disturbance noise level for each
receiver are presented Appendix G (Table 6-8).
Ancillary sites
The closet sensitive receivers to ancillary sites such as the site compounds and stockpiles are in NCAs 1a
and 2a. Based on typical earthmoving equipment to shape stockpiles, and assuming full operation of
equipment during these activities, the impacts on the surrounding receivers was determined, based on
impacts to the nearest identified receivers.
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For receivers within approximately 140 m of the sites, noise levels are predicted to exceed noise
management levels during operations; however, these values are based on simultaneous operations of all
equipment, and are considered highly conservative. It is considered that noise levels can be minimised by
effective training and ensuring that noisy equipment does not operate simultaneously, and that such activity
is limited to daytime hours.
Construction traffic
If all proposed construction equipment is operated on-site simultaneously, it can be assumed that the
construction activities will generate up to 25 additional construction vehicles per shift. All routes and roads
during construction will remain open with some kerbside or median lane closures, no alternative routes or
detours are proposed. Based on the existing traffic volumes on project roads, assuming 25 construction
vehicle movements per period, contributions were predicted during the Roads and Maritime construction
noise estimator, as presented in Appendix G.
Operations
Predicted operational noise levels are presented in Appendix G, and include predictions for the opening
year (2021) and design year (2031).
The proposal is expected to result in minor increases in noise levels. Increases are predicted to be limited
to less than 1.0 dB based on the modelled traffic data. In some areas (for example NCA 6) noise levels are
predicted to decrease, due to reductions in through traffic northbound on Belmore Road.
Residents near to the road ramps have been assessed as per the redevelopment criteria outlined in the
Roads and Maritime Noise Criteria Guideline (RMS, 2015) Three (3) residential receivers on Belmore Road
were identified as qualifying for mitigation as presented in Appendix G (Table 5-6). These receivers are in
proximity to the intersection of Belmore Road and the M5 South West Motorway, and are predicted to
experience levels above cumulative noise levels without the proposal, i.e. noise levels were elevated even
without the proposal. At these locations, construction activities associated with the road ramps contributed
to a less than 1.0 dB increase in noise levels.
Predicted operational noise levels have indicated that overall noise levels indicate that the change in noise
level because of the project is generally limited to 1.0 dB over the project area. As discussed, proposal
works will result in noise levels at three locations qualifying for the consideration of mitigation. Noise
impacts have been minimised as much as possible by feasible and reasonable methods during planning
and road design.
Aside from the residents near the road ramps, noise levels are controlled by traffic on Belmore Road, and
for the remainder of sensitive receivers in the proposal area, the change in noise level due to project
activities was less than 2 dB. Receivers within the project area where Belmore Road is the dominant
contributor have been assessed as minor works in accordance with the Noise Criteria Guidelines (RMS,
2015), and therefore no mitigation criteria were applicable. The upgrade works on Belmore Road itself are
not intended to increase traffic carrying capacity or accommodate a notable increase in heavy vehicle
traffic. As a result, this component of the works is not considered a redevelopment or new project as
defined in the Noise Criteria Guideline (RMS, 2015) for this assessment, and has been assessed as minor
works. Under the Noise Criteria Guideline (RMS, 2015) minor works are not considered to be redeveloped
or new road types, and therefore the noise level criteria outlined within the guidelines are not applicable. A
change in the relative noise level from build to no build of less than 2.0 dB is a determining factor for
whether works can be defined as minor works.
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Predicted vibration levels and impacts
The Construction Noise and Vibration Guideline (Roads and Maritime, 2016) provides recommended safe
working distances for a range of construction activities. These are presented in Appendix G and must be
complied with always, unless additional assessment or monitoring is completed to determine site specific
safe working distances.
No buildings are within the safe working distance for jackhammers. No residential buildings are located
within the safe working distances for structural damage for key plant.
It is recommended that vibration testing be completed where vibratory rollers and hammers are proposed to
be used within 20 metres of structures, depending on the rating of equipment to be used. There are no
currently identified heritage items within the safe working distance for the project.
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Safeguards and management measures
Table 26 provides the safeguards and mitigation measures proposed to address potential impacts identified from noise and vibration from the proposal
construction and operation. Where exceedances are still expected to occur after standard mitigation measures have been applied, the Construction Noise and
Vibration Guideline (Roads and Maritime 2016) recommends the implementation of additional mitigation measures. Triggers for implementation, and
additional management measures required are provided in Appendix G (Table 6-11).
Table 26 Safeguards and management measures – noise and vibration

ID

Potential Impact

Environmental safeguard

Responsibility

Timing

NV1 Noise and vibration

A Noise and Vibration Management Plan (NVMP) will be prepared and implemented as part of the
CEMP. The NVMP will generally follow the approach in the NCG and identify:
• all potential significant noise and vibration generating activities associated with the activity
• feasible and reasonable mitigation measures to be implemented, considering Beyond the
Pavement: urban design policy, process and principles (Roads and Maritime, 2014)
• a monitoring program to assess performance against relevant noise and vibration criteria
• arrangements for consultation with affected neighbours and sensitive receivers, including
notification and complaint handling procedures
• contingency measures to be implemented in the event of non-compliance with noise and
vibration criteria.

Construction
contractor(s)

Detailed design
Pre-construction

NV2 Noise and vibration

All sensitive receivers (eg schools, residents) likely to be affected will be notified prior to
commencement of any works associated with the activity that may have an adverse noise or
vibration impact. The notification will provide details of:
• the project
• the construction period and construction hours
• contact information for project management staff
• complaint and incident reporting
• how to obtain further information.

Construction
contractor(s)

Detailed design
Pre-construction

NV3 Noise and vibration

Where activities using significant sources of noise or vibration occur within proximity to structures
and identified receivers:
• increase separation distance between source and sensitive receiver where feasible and
reasonable
• substitution of methods of high noise / vibration emission to lower noise / vibration methods
• noise and vibration monitoring as required, as part of noise and vibration impact management

Construction
contractor(s)

Construction
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ID

Potential Impact

Environmental safeguard
•

NV4 Noise management

Responsibility

Timing

Construction
contractor(s)

Construction

where noise and vibration monitoring is undertaken and criteria exceedances are identified,
management measures should be implemented immediately to ensure noise / vibration
compliance is achieved

Where exceedances are still expected to occur after standard mitigation measures have been
applied, the Construction Noise and Vibration Guideline (Roads and Maritime 2016) recommends
the implementation of additional mitigation measures. The guideline states that these mitigation
measures are more applicable to short term construction activities, as these measures may become
less effective with increasing durations of works. It is considered that due to the transient nature of
these linear construction activities, the above mitigation measures would still be appropriate and
effective.
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Socio-economic and property
A socio-economic assessment was undertaken in accordance with the Environment Impact Assessment
Practice Note – Socio Economic Assessment (EIA No. 5) for a ‘Moderate level’ assessment. Quantitative
and qualitative data was collated to develop an understanding of the socio-economic environment within
and surrounding the study area. The assessment was based on a desktop review and analysis of existing
socio-economic data from publicly available information, including:
•

data from the 2011 Australian Bureau of Statistics (ABS) Census of Population and Housing, for
communities within the study area

•

geospatial datasets, such as land zoning, and social infrastructure, relevant to the study area

•

a literature review of relevant government and council websites to characterise the socio-economic
environment of the study.

The proposal is located within the City of Canterbury-Bankstown LGA; however, the study area for the
socioeconomic assessment includes the neighbouring Hurstville LGA.
Despite the recent merger of Canterbury Council and Bankstown Council, the existing statistical data from
the ABS has been used for this study. The LGAs that were investigated in this assessment include
Canterbury, Bankstown and Hurstville. For comparison at a metropolitan level, Greater Sydney has also
been included in this study. The suburbs of Riverwood, Roselands, Narwee-Beverly Hills, Padstow and
Punchbowl comprise the ‘study area’.

Existing environment
Demographics
In 2011, the population of the study area was 70,109 people. Canterbury-Bankstown LGA had a combined
population of 319,806 and Hurstville LGA had a population of 78,855. Greater Sydney had a population of
4,391,674 (ABS 2011). The study area is predominately low to medium density residential development,
with recreational spaces including parks and reserves dispersed throughout. The key demographic
characteristics of the study area, combined Canterbury-Bankstown LGA, Hurstville LGA and Greater
Sydney are presented in Table 27.
Table 27 ABS demographic characteristics, 2011

CanterburyBankstown
LGA

Per cent

Hurstville
LGA

Per cent

Greater
Sydney

Per cent

Usual residences

319,806

-

78,855

-

4,391,674

-

People aged 14
years or younger

67,003

21.0

13,995

17.7

843,215

19.4

People aged 65 or
older

43,554

13.6

12,136

15.4

564,445

12.9

Advantaged /
disadvantaged
index by decline

942.5

-

1,018

-

-

-

Indicator
Population
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CanterburyBankstown
LGA

Per cent

Hurstville
LGA

Per cent

Greater
Sydney

Per cent

18,517

5.8

3,736

4.7

-

-

Total dwellings

108,893

-

29,089

-

1,640,199

-

Separate dwellings

63,724

58.5

16,251

55-9

926,062

56.5

Terrace / flat etc.

38,709

35.5

11,143

38.3

586,058

35.7

Total households

103,166

-

27,547

-

1,521,397

-

2.9

-

2.8

-

2.7

-

Average monthly
mortgage
repayments

$2,001

-

$2,167

-

$2,167

-

Median household
income

$1,060

-

$1,284

-

$1,471

-

Same address five
years ago, as 2011

183,031

61.9

44,225

59.8

2,319,489

56.7

Different address
five years ago

75,554

25.6

22,194

30.0

1,257,547

30.7

Households with no
vehicles

13,450

13.0

3,537

12.8

184,242

30.7

1.5

-

1.5

-

1.6

-

Travel to work by
car (as driver - one
method)

72,003

57.8

18,596

51.0

1,106,965

53.7

Travel to work by
train (one method)

15,560

12.5

7,590

20.8

187,761

9.1

Travel to work by
bus (one method)

2,393

1.9

417

1.1

107,895

5.2

Travel to work by
car (as passenger one method)

6,499

5.2

1,459

4.0

93,537

4.5

Travel to work by
walking or cycling
(one method)

3,042

2.4

1,029

2.8

100,177

4.9

Indicator
People with need
for assistance
Household

Average household
size (bedrooms)

Average motor
vehicles per
dwelling
Travel
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Social infrastructure
Community services and facilities are present throughout the study area (Figure 9) and include:
•

around 18 education facilities, including primary schools, high schools, public schools and private
schools

•

around 31 child care centres, including SDN Riverwood Children’s Education and Care Centre,
Riverwood, and Punchbowl World of Learning, Punchbowl, which are located on Belmore Road near
the M5 South West Motorway interchange

•

around 30 places of worship, including Riverwood and Punchbowl Anglican Church, Riverwood, which
is the closest place of worship to the study area, around 500 metres south of the M5 South West
Motorway interchange

•

community centres located throughout the study area in the suburbs of Riverwood, Padstow,
Punchbowl and Coolaburoo. The Riverwood Community Centre is adjacent to the northbound
carriageway of Belmore Road, on the south-western corner of the M5 South West Motorway
interchange

•

sport and recreation spaces, including Rotary Park, Riverwood, Morris Iemma Indoor Sports Centre,
Riverwood, Riverwood Skate Park, Riverwood Wetland Playground and Karne Street Reserve
Riverwood, which border the M5 South West Motorway interchange on the north east, south east and
south west

•

local shopping facilities, including Broadway Plaza, Punchbowl, Roselands Shopping Mall, Roselands
and Kingsley Manor Shopping Mall, Riverwood

•

emergency services, including Riverwood Police Station, Riverwood and Fire and Rescue NSW,
Riverwood

•

tertiary education facilities, including TAFE NSW Padstow College, Padstow, and Trades College
Australia, Punchbowl

•

other community facilities, including Padstow Library and Knowledge Centre, Padstow and Riverwood
Branch Library, Riverwood.

Community values
Community plans for each LGA within the study area were studied in this assessment. It is evident from the
priorities raised in the Canterbury City Community Strategic Plan 2014 – 2023, that the Canterbury
community value healthy living, attractive development and efficient infrastructure. Key priorities discussed
in the Bankstown Community Plan 2021, include maintaining an LGA that is liveable, connected and green.
The Hurstville Community Strategic Plan 2021 presents key areas of importance within the community,
including social and cultural development, environmental sustainability, economic prosperity and civic
leadership. The Socio-economic Impact Assessment (SMEC 2017) (refer Appendix H) provides further
detail about the community values of each LGA within the study area.
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Future growth
Information on population projections is only available at the Canterbury-Bankstown LGA level. The
population of the Canterbury-Bankstown LGA is projected to grow to 503,850 by 2036, growing by an
average 1.6 per cent per annum (NSW Planning and Environment, 2016). This is slightly less than the
average annual growth rate of the Sydney Metropolitan, which has a growth rate of 1.62 per cent per
annum (NSW Planning and Environment, 2016).
The Riverwood Estate has been recognised as a State Significant Precinct within NSW (Figure 10). The
Department of Planning and Environment (DPE) has identified precincts because of their social, economic
and environmental characteristics (DPE, 2017). Key locations such as the Riverwood Estate, play a key
role in increasing the supply of housing and employment across the state. The estate currently has 994
social housing dwellings on around 30 hectares of government-owned land (DPE, 2017). Future planning to
develop more dwellings and better access to transport services is being conducted by the DPE, local
government and state agencies.
Amenity
The amenity of the study area derives from its suburban and recreational spaces and the way the
community utilise these areas. The study area consists of residential properties with of wide grassed
verges and trees, as well as scattered areas of reserves and parkland. The local communities within the
study area currently enjoy a positive level of amenity because of the high level of tree cover, the quiet
suburban feel of their suburbs, and their ability to access areas of local recreation.
Access and connectivity
Belmore Road is an urban arterial road that runs through the suburbs of Punchbowl, Riverwood and
Peakhurst in Sydney. Existing access and connectivity options for the population within the study area
include:
•

road: Belmore Road extends from Canterbury Road in Punchbowl (north) to Forest Road in Peakhurst
(south). Belmore Road is utilised by commuters exiting and entering the M5 South West Motorway
travelling westbound, as well as commuters travelling through the local road network

•

rail: Riverwood Station is the closest railway station to the M5 South West Motorway interchange
(around 900 metres to the south). Punchbowl Station, Padstow Station, Narwee Station and Beverly
Hills Station are also located within the study area

•

buses: there are around 13 bus services that currently travel along Belmore Road. Bus routes are
outlined in Figure 3

•

cycling and walking: There is limited existing active transport provision within the study area. Dedicated
cycling lanes are present along the extent of the M5 South West Motorway, along Salt Pan Creek and
the northern part of Belmore Road. Pedestrian paths are restricted to main roads within the study area
where pedestrian and vehicle activity is high. There are currently signalised intersections along Belmore
Road at Wiggs Road, the M5 South West Motorway interchange, Hannans Road, Thurlow Street,
Cairns Street and Henry Lawson Drive

•

parking: there are segments that allow for road-side parking along the extent of Belmore Road. There is
also road-side parking within the surrounding road network.
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Local business and industry
Commercial and industrial properties are scattered throughout the study area. Parts of Belmore Road are
aligned with local businesses, particularly the eastern side of Belmore Road North and on either side of the
railway at Riverwood train station. Industrial precincts are located within the wider study area, including
east of Belmore Road (in the suburbs of Riverwood and Punchbowl) and on either side of Fairford Road (in
the suburb of Padstow, west of the study area).
The M5 South West Motorway acts as the main freight corridor within the study area, providing businesses
and industrial precincts with an east/west link. Many businesses would rely on the M5 South West
Motorway for connectivity and access, particularly large freight vehicles that require an arterial transport
route. Riverwood Business Park (owned by Goodman) is located on Belmore Road and provides 4,322
square metres of warehouse and office space.

Potential impacts
Construction
As discussed in the noise and vibration section, some additional traffic congestion on local roads may be
expected at times during construction. This may cause frustration for local road users and some minor
delays to local and regional businesses.
Potential impacts on key social infrastructure facilities within the study area are likely to occur because of
the construction of the proposal. Social infrastructure in the locality that is likely to be impacted by
construction includes:
•

Rotary Park – minor property impacts to the southern portion of Rotary Park are unlikely to affect
recreational activities. The development of the proposed shared pedestrian and cycle path may result in
some impacts to green space and the removal of vegetation, moderately intrusive construction noise,
and traffic delays. One of the proposed compound site locations is within Rotary park, which may
contribute to impacts to visual amenity of the park, through the increased presence of construction
equipment and machinery

•

Morris Iemma Indoor Sports Centre – the northern boundary of the property may incur minor property
impacts potentially removing some of the existing northern parking spaces within the facility, vehicular
access to the centre may be temporarily impacted at times during construction, existing vegetation
along the northern boundary may be removed which currently contributes to the visual buffer between
the M5 South West Motorway and Centre, moderately intrusive noise and dust

•

Riverwood Community Centre - likely to be impacted by traffic changes and delays, construction
fatigue due to the current concurrent development

•

Riverwood Skate Park – the proposed compound site would be near the skate park, resulting in
potential visual impacts and temporary changes in amenity. Construction noise and dust as well as
temporary traffic delays may also impact patrons of the Riverwood Skate Park

•

Riverwood Wetlands Playground - the visual amenity of the playground and wetlands area would be
impacted by the proposed compound site within Karne Street Reserve. Traffic changes and delays as
well as construction noise and dust may also impact the playground.

There is the potential that construction workers may utilise the public parking available at the facilities
mentioned above, unless appropriate measures are implemented.
Access would be maintained to all properties within the study area. This would reduce disruption for
businesses and industrial precincts.
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The visual amenity of the study area would be temporarily impacted by the proposal due to the presence of
plant and machinery, safety barriers, fencing and other visual distractions. Noise and dust may impact
residents and businesses close to the proposal. Mitigation measures would be implemented to minimise
impacts to sensitive receivers and those near the proposal.
Operations
The study area and wider community would benefit from the proposal through improved connectivity and
access to social infrastructure facilities. Users of the Rotary Park, Morris Iemma Indoor Sports Centre,
Riverwood Skate Park, Riverwood Wetlands Playground and Riverwood Community Centre would
potentially experience increases in noise because of the two-additional east facing road ramps at the M5
South West Motorway interchange and the additional traffic that would be generated as a result.
The proposal would result in improved connectivity and more efficient travel times within and to and from
the study area. Residents and business users would travel more efficiently to their destinations and spend
less time held up in traffic along the local road network. Changes in demand from the surrounding study
area such as the Riverwood Estate, State Significant Precinct, would benefit from the proposal through
increased access and connectivity. The new shared path would improve connectivity by providing the
missing link between the existing dedicated pedestrian and cyclist facilities to the west of Belmore Road,
and to the east of Bonds Road.
The upgrade of the M5 South West Motorway interchange at Belmore Road would positively impact the
businesses within the study area through improved access. The introduction of two new east-facing road
ramps would enhance connectivity and reduce travel times for businesses who currently utilise the local
road network rather than the M5 South West Motorway.
An increase in vehicular traffic on Belmore Road may occur because of the proposal, due to more vehicles
utilising the interchange. The M5 Motorway currently produces high levels of existing traffic noise. This
would continue under the completed proposal with the addition of east facing road ramps. Overall the
proposal would improve amenity for residents and businesses within the study area by improving
connectivity and access.
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Safeguards and management measures
Table 28 provides the safeguards and mitigation measures proposed to address potential impacts identified to socio-economic and property indicators from
the proposal construction.
Table 28 Safeguards and management measures – socio-economic and property

ID

Potential Impact

SE1 Socio-economic

Environmental safeguard

Responsibility

Timing

A Community and Stakeholder Engagement Plan will be prepared and implemented as part of the
CEMP to help provide timely and accurate information to the community during construction. The
CP will include (as a minimum):
• mechanisms to provide details and timing of proposed activities to affected residents, including
changed traffic and access conditions
• contact name and number for complaints.
• The CP will be prepared in accordance with the Community Involvement and Communications
Resource Manual (RTA, 2008).

Construction
contractor(s)

Detailed design
Pre-construction
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Urban design and visual amenity
An Urban Design and Landscape Report (Scape, 2017) (Appendix C) including landscape character and
visual impact assessment has been prepared for the proposal. The plan draws from the M5 West
Widening: Urban Design and Landscape Plan (HBO & EMTB, 2012), to ensure consistency with recent
upgrades to the motorway. The urban design and landscape strategy expands on the following topics:
•

structures

•

landscape formations

•

drainage and water quality

•

road furniture

•

planting and revegetation.

Urban design and visual amenity issues were considered concurrently with and informed the concept
design development process. The approach involved:
•

contextual analysis

•

identifying urban design objectives and principles

•

landscape character assessment

•

visual impact assessment

•

development of an urban design strategy

•

development of an urban and landscape concept design

•

mitigation recommendations.

Urban design strategy
Noise walls
In urban design terms, the noise wall upgrade strategy employed for the M5 Widening project resulted from
the need to create a recognisable identity for the M5 Motorway, respond to changing environmental
conditions along the corridor, and provide legibility for road users of the M5 Motorway.
Modifications to existing noise walls will be required as part of the proposal due to incompatibilities with the
horizontal alignment. The alignment of small sections of the noise wall on approach to the new east-facing
westbound exit road ramp will be modified, and feature panels included that identify the intersection. The
alignment of existing noise walls on departure from the east-facing eastbound entry road ramp does not
need modifying; however, the wall will be upgraded to include new feature panels.
Sketches of the proposed noise wall modifications and upgrades are provided in Appendix C (Section 4.1).
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Footpaths and shared user path
New and modified footpaths will be provided along Belmore Road and at the top of the new road ramps, to
maintain access along Belmore Road. This would comprise a standard concrete finish and match existing
widths.
A shared path is proposed between Belmore Road and Bonds Road, running parallel to the M5 South West
Motorway (to the north) through Rotary Park. This new linkage would improve pedestrian and cyclist
connections in the local area. The main connections would be to an existing shared path along the northern
side of the M5 South West Motorway via the signalised crossing of Belmore Road, and to paths along the
southern side of the M5 South West Motorway via the Belmore Road bridge. The path would be
constructed of a suitably finished concrete and be 2.5 metres wide. The path would also connect to
footpaths within Rotary Park.
Landscape formations
Minor earthworks activities will be undertaken during upgrade of the Belmore Road intersection. Cuttings
will be a maximum slope of 2H:1V to allow standard planting and revegetation techniques to be applied on
the cutting surfaces. Rounding of the top edges of the batters will also help to integrate the formation with
the surrounding landscape.
Filling would be required in some locations. Fill embankments will be a maximum slope of 2H:1V to 4H:1V
and 10H:1V, depending on available corridor width and retention of existing vegetation. Embankments will
be stabilised with planting or revegetation.
Drainage
The Drainage and Hydrology Design Report (SMEC, 2017a), states that drainage is currently proposed to
utilise the existing drainage network wherever possible. Drainage would be managed through adjustments
to existing drainage pits and addition of new pits and pipes to cater for the changes to the catchments.
Open channels and culverts may also be required that connect to the natural drainage lines. The impacts of
the access road ramps on the existing catchments are minimal despite the increased footprint, as the road
ramp earthworks are already formed. It is the catchment imperviousness that has increased rather than the
catchment area itself.
Road furniture
Toll gates would be required on the new east-facing road ramps. These would be designed in accordance
with the existing toll gate design for the M5 Motorway. Parking for maintenance vehicles would be required,
and has been provided for in the road ramp design. This increased the construction footprint and
earthworks area, which will be mitigated through planting and revegetation.
An existing VMS is located along the eastbound carriageway. This would need to be relocated as it is within
the construction area of the new east-facing eastbound entry road ramp. Existing vegetation may need to
be cleared and restricted to maintain clear sightlines to this sign.
Sections of existing fencing in the proposal area would need to be replaced, modified or repaired during
construction of the proposal. Most of the fences are associated with private properties which border the
construction footprint. Fencing would be designed to achieve a quality urban design outcome.
The design and location of all new road safety and directional signage would be based relevant Australian
Standards (AS1743).
Lighting would be generally consistent with the requirements of Australian Standard 4282-1997 Control of
the obtrusive effects of outdoor lighting. Lighting would be provided at the interchange of the entry and exit
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road ramps with Belmore Road, and would be compatible with existing lighting systems and standards on
nearby roadways, walkways and public spaces.
Planting and revegetation
Planting will be provided along the interface between the road corridor and surrounding property to
maintain the existing landscape character, and as per the approach detailed in the M5 West Widening:
Urban Design and Landscape Plan (HBO & EMTB, 2012). The principles of planting would include:
•

planting is proposed to be undertaken at the top of the interchange near Belmore Road and would
consist of feature planting and screen planting where practicable. Planting may also be provided to line
existing shared user paths and footpaths to provide screening of existing and modified noise walls

•

species selection would be in accordance with Roads and Maritime Landscape Guidelines and would
include low-maintenance and drought tolerant species to reduce maintenance requirements.

Revegetation would be required for cutting and embankment areas, on slopes typically more than 2H:1V4H-1V. A low maintenance cut batter slope was designed to integrate with the surrounding landform. This
would be revegetated with native shrubs and grasses.
Plant species used throughout the proposal would comprise native, drought-tolerant, low-maintenance
species, complimenting the existing Cooks River / Castlereagh Ironbark Forest vegetation community, and
species outlined in the M5 West Widening: Urban Design and Landscape Plan (HBO & EMTB, 2012).
Proposed species are outlined in Table 29.
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Table 29 Proposed plant species, applications and uses

Category

Location of use

Application

RMS Spec.

Vegetation species

Tree

Feature areas near interchange and
noise walls

Planting (25 litre pot)

R179

•
•

Angophora floribunda (rough-barked apple)
Eucalyptus fibrosa (broad-leaved ironbark)

Tree

General

Planting (25 litre pot):
• should be planted in staggered
arrangement
R179
• would provide a screen between
the upgrade and surrounding
properties

•
•
•
•
•

Angophora floribunda (rough-barked apple)
Casuarina cunninghamiana (river oak)
Corymbia maculate (spotted gum)
Eucalyptus crebra (narrow-leaved ironbark)
Eucalyptus microcorys (tallowwood)

Understorey and
groundcover

Feature areas near interchange,
including:
• fill embankments and cut batters
• verges, private property screening
• planted in swathes to provided
splashes of seasonal colour and
year-round textural context
• use on approaches to interchange
and bridges, outside of required
sightlines

Planting (five litre pot)

•
•
•
•

Callistemon (great balls of fire bottlebrush)
Doryanthes excels (Gymea lily)
Leptospermum (Merinda tea tree)
Lomandra longifolia (mat-rush)

•
•
•
•
•
•

Acacia sp. (wattle)
Bursaria spinosa (native blackthorn) not to be used
adjacent accessible areas
Lomandra longifolia (mat-rush)
Melaleuca decora (white feather-honey myrtle)
Microlaena stipoides (weeping meadow grass)
Themeda australis (kangaroo grass)

•
•
•
•
•

Carex appressa (tall sedge)
Dianella caerulea (blue flax-lily)
Ficinia nodosa (knobby club rush)
Juncus usitatus (tussock rush)
Lomandra longifolia (mat-rush)

•

Cynodon dactylon (couch) or species as identified
by local land council

R179

Understorey and
groundcover

General use on fill embankments and
batter-to-boundary areas

Grasses and
sedges

Open vegetated swathes (if required):
bioretention species to filter out
sediment and heavy metals from runoff prior to entry into natural
ecosystems

Hydro-seeding or planting

R178/ R179

Turf

Verges, private property

Turf sods / rolls

R179

Hydro-mulching, direct-seeding
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R178

Existing environment
The M5 South West Motorway traverses south western Sydney, a landscape comprising sprawling
suburban areas, pockets of commercial and heavy industrial activity, set amongst a patchwork of parks
intersected by arterial roads, train lines, canals and creeks.
Several landscape character zones were identified in the proposal area to gain an understanding of land
use, topography, and vegetation in combination with other factors intrinsic to the local landscape. The
landscape character zones facilitate detailed assessment of the character of the proposal area and the
magnitude, sensitivity and potential impact.
These landscape character zones are outlined in Table 30 and are visualised in Appendix C (Figure 5-1).
Table 30 Landscape character zones

Landscape character zone

Description of setting

Potential visible proposal elements

Primarily low-rise residential
area to the northwest of the
proposal site

•

01 – mixed residential

modified west-facing eastbound exit road
ramp comprising pavement widening, minor
earthworks (filling) and revegetation.

•

02 – mixed commercial

Primarily commercial area
including regional park /
playground facility to the
northeast of the proposal site

new east-facing eastbound entry road ramp
comprising pavement widening, minor
earthworks (cutting) and revegetation
new shared user path, drainage works and
revegetation.

03 – mixed residential

Primarily residential area to the
southwest of the proposal site,
including eight-story high multiresidential buildings

04 – urban motorway corridor

Vegetated motorway corridor
intersecting residential and
commercial areas

05 – recreation

Open space parkland network to
the southeast of the proposal
site

•
•

new east-facing eastbound entry road ramp,
and east-facing westbound exit road ramp
comprising pavement widening, minor
earthworks (cut and fill, modified noise walls,
planting and revegetation

•

new east-facing eastbound entry road ramp,
and east-facing westbound exit road ramp
comprising pavement widening, minor
earthworks (cut and fill), modified noise
walls, planting and revegetation

•

new east-facing westbound exit road ramp
comprising pavement widening, minor
earthworks (cutting), modified noise walls,
planting and revegetation

Potential impacts
A qualitative assessment of potential impacts on views and landscape character in and nearby the proposal
site was undertaken. The assessment was undertaken in accordance with:
•

EIA N04 practice Note: Guidelines for landscape Character and Visual Impact Assessment V2.0 (Roads
and Maritime, 2013)

•

Beyond the Pavement (Roads and Maritime, 2014).

Visual sensitivity is a measure of how critically a change to the existing landscape would be viewed from
various use areas. People using recreation areas, for example, would use the surrounding landscape as
part of their leisure experience and may view changes to the landscape more critically than others.
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The visual magnitude of an activity is the expression of the visual interaction between it and the existing
visual environment along the road corridor. It can also be expressed as a level of visual contrast between
new work and the visual setting within which it is placed.
Landscape character impact was then determined in accordance with the matrix shown in Table 31.
Table 31 Landscape character and visual impact assessment matrix

Sensitivity

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

To assess the likely visual impact of the proposal from the key viewpoints, the following was undertaken:
•

a desktop analysis to ascertain the visual catchment of the proposal within the study area, and potential
receptors

•

identification of a visual envelope, view corridors and key viewpoints

•

an on-site field inspection to confirm the visual catchment and confirm key viewpoints and the sensitivity
of potential visual receptors

•

determination of the sensitivity of each viewpoint based on the sensitivity ranking of the landscape
character zone in which it is located

•

determination of the magnitude of the proposal from the degree of change the view undergoes because
of the proposal

•

the visual impact is assessed by combining the viewpoint sensitivity and the magnitude of the proposal
in the matrix in Table 31.

Landscape character
The impact assessment of the landscape character zones identified in Table 30 is provided in Table 32.
Some commercial and residential areas within the landscape character zones front the motorway, while
other have generous setbacks provided by open space parklands and sports fields. All landscape character
zones benefit from the retention of the densely vegetated motorway corridor, as these form an important
vegetative backdrop.
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Table 32 Landscape character zone impact assessment

Zone

Sensitivity

Magnitude

Impact

1

Low:
• existing proximity to motorway and
exposure to Belmore Road
• existing noise wall
• partly commercialised mixed with
suburban residences
• local road network including service roads
• suburban vegetated character.

Negligible:
• modified exit road ramp involving
pavement widening
• modifications to road furniture
• minor earthworks (filling)
• vegetation removal including trees
• revegetation.

Negligible

2

Moderate:
• mainly commercial sites
• generous setbacks
• densely vegetated corridor edges
• park users.

Moderate:
• new entry road ramp involving pavement
widening
• minor earthworks (cutting) and
modifications to drainage
• new fencing and barriers
• removal of existing mound and vegetation
• revegetation
• new shared user path and minor
earthworks and drainage.

Moderate

3

Low:
• mainly mixed or multi-dwelling residential
or single-dwelling residence
• densely vegetated corridor edges,
motorway in cut
• local road network link to highway
• suburban vegetated character with
parklands.

Low:
• new entry road ramp involving pavement
widening
• modifications to existing noise walls
• minor earthworks (cutting) and
modifications to drainage
• new fencing and barriers
• vegetation loss
• revegetation and planting.

Low

4

Low:
• existing urban road and motorway
landscape with regular sequence of
similar interchanges and elements
• primary viewer type is road user
• dominant character of roadside vegetation
largely unchanged and remediated where
modified.

Moderate:
• new and modified entry road ramps
involving pavement widening
• modifications to existing noise walls
• minor earthworks (cutting) and
modifications to drainage
• new toll gates, fencing and barriers
• removal of existing mound and vegetation
loss
• revegetation and planting.

Moderate
to low

5

Low:
• low-rise, single-dwelling residential
• local road network link to highway
• densely vegetated corridor edges,
motorway in cut
• suburban vegetated character with
parklands and sport fields.

Low:
• new and modified entry road ramps
involving pavement widening
• modifications to existing noise walls
• minor earthworks (cutting) and
modifications to drainage
• new toll gates, fencing and barriers
• vegetation loss
• revegetation and planting.

Low
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Users of the motorway would notice changes to the vegetated character of the ramp locations (apart from
westbound entry road ramp); however, the proposal would be in-keeping with a sequence of interchanges
along this section of the motorway. Whilst users of Belmore Road may be exposed to increased traffic
because of the increased movement options, they would also benefit from greater access to the motorway
and an improvement to the road ramp locations resulting from the removal of existing fencing and addition
of feature panels to the existing noise walls.
Visual impact assessment
The visual impact assessment identified seven viewpoints, from which visual impacts resulting from the
proposal were (Appendix C). These viewpoints were:
•

VP1 – located within the Rotary Park to the north side of the proposal at about 100 metres. This
viewpoint looks toward the proposed eastbound entry road ramp

•

VP2 – located about 50 metres north of the proposed intersection of the new eastbound entry road
ramp with Belmore Road. This viewpoint looks south toward Belmore Road bridge

•

VP3 – located within the northern motorway corridor, setback, looking east toward the proposal, at
about 25 metres

•

VP4 – located about 50 metres southwest of the proposal on the edge of Riverwood Park, near an
existing community centre and next to the existing skate park facility on Belmore Road, to the south of
the bridge

•

VP5 – located in the carpark next to the Morris Iemma Indoor Sports Centre, and is typical of views that
would be experienced by users of the sports centre

•

VP6 – located within a large, well-vegetated, open space area on the southern side of the motorway
corridor, next to Lance Hutchinson Oval

•

VP7 – located on the proposed westbound exit road ramp, on approach to the proposed interchange at
Belmore Road (representing motorway user’s viewpoint).

The impact ratings ranged from moderate-to-low to low, primarily due to the scale of the proposal, existing
features of the motorway and the densely vegetated corridor edges (Table 33). Similar results for each
viewpoint were determined due to the relatively small nature of the proposal, combined with the balance
between the sensitivity of viewer types and the frequency of their viewing opportunities, as well as their
proximity and exposure.
The results are not consistent with the landscape character zone ratings, due to the relatively minimal
nature of the proposal, its consistency with the character of the motorway and the dominance of the
densely vegetated corridor edge.
Although the highest ratings were determined as only moderate-to-low, it is important that mitigation
measures still be implemented to the urban design, as well as to the road and earthworks design, to ensure
these outcomes are minimised. These measures should ensure zero or minimum tree loss, particularly on
the face of the existing noise mound and to ensure the design of the noise wall is consistent with the urban
design objectives and outcomes. A high-quality construction design and implementation is also critical to
maintaining these ratings.
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Table 33 Visual impact assessment summary

View
point

Sensitivity

Magnitude

Impact

1

Moderate:
• regularly used regional park
• local workers
• densely vegetated edge forms backdrop
to the view
• distance of about 100 metres: however,
closer viewpoints possible.

High:
• new eastbound entry road ramp
• shared user path
• removal of existing visual mound
• toll gate
• fencing and barriers
• vegetation removal including trees.

High to
moderate

2

Moderate:
• residents (not directly facing proposal, but
nearby)
• road users including bus passengers
• existing urban road environment.

Moderate:
• new eastbound entry road ramp and
modified eastbound exit road ramp
• increased traffic movements
• minor regarding the existing road ramp
embankment resulting in tree removal
• expanded intersection with additional
signal furniture, toll gates
• fencing and barriers
• mound removal including trees.

Moderate
to low

3

Moderate:
• residents (screened by existing noise wall;
however, nearby to Belmore Road and the
M5 South West Motorway)
• pedestrians and cyclists using the shared
path
• existing urban road environment.

Low:
• minor regarding existing eastbound exit
road ramp embankment resulting in tree
removal
• increased traffic movements
• expanded intersection with additional
signal furniture, toll gates
• fencing and barriers
• vegetation removal including trees.

Moderate
to low

Moderate:
• users of community centre, child care
facility and Riverwood Park
• residents of multi-level dwellings (mostly
over-look from about 100 metres).

Low:
• new westbound exit road ramp and
modified noise wall
• increased traffic movements
• expanded intersection with additional
signal furniture, toll gates
• fencing and barriers
• vegetation removal including trees.

Moderate
to low

5

Low:
• users of indoor sports centre
• pedestrians and cyclists
• road users
• densely vegetated buffer.

Low:
• new westbound exit road ramp and
modified noise walls
• increased traffic movements
• expanded intersection with additional
signal furniture, toll gates
• fencing and barriers
• vegetation removal including trees.

Low

6

Low:
• users of sports field
• pedestrians and cyclists passing through
the open space area
• single-storey dwelling residential
properties located about 100 metres away
• densely vegetated corridor edges.

Low:
• new westbound exit road ramp and
modified noise walls
• repositioned VMS gantry and signage
structures on the far side of the motorway
• vegetation removal including trees.

Low

7

Low:
• motorists

Low:

Low

4
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View
point

Sensitivity

Magnitude

•
•

•

regular sequence of similar interchanges
densely vegetated corridor verges.

•
•

Impact

new westbound exit road ramp and
modified noise walls
repositioned VMS gantry and signage
structures on the far side of the motorway
vegetation removal including trees.

Construction
Construction of the proposal would be undertaken in stages (Section 3.2.1) to minimise disruption to road
users and maintain safety of pedestrians and cyclists. During earthworks construction, there would be large
areas of exposed rock and earth as well as stockpiled materials, stored equipment and vehicles accessing
the site.
Safety would be a priority during construction. For pedestrians, footpaths would be clearly delineated, with
barriers wherever possible to provide safe passage next to construction areas. For motorists, barriers
would be located in accordance with relevant guidelines, including to ensure lane width requirements are
met.
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Safeguards and management measures
Table 34 provides the safeguards and mitigation measures proposed to address potential impacts identified to socio-economic and property indicators from
the proposal construction.
Table 34 Safeguards and management measures – urban design and visual amenity

ID

Potential Impact

Environmental safeguard

Responsibility

Timing

VA1

Landscape and visual
amenity

Revegetation of the modified mound with and adjacent Rotary Park. The existing mound creates a
strong visual buffer for park users. Revegetation would allow vegetation to recover and fill in gaps in
the vegetated corridor edge and minimise erosion.

Construction
contractor(s)

Detailed design
Construction

VA2

Landscape and visual
amenity

Retain existing noise walls and vegetated buffer as much as practicable. Revegetate areas where
Design contractor
modified. The existing noise wall creates a strong visual buffer. Revegetation would allow vegetation Construction
to recover and fill in gaps in the vegetated corridor edge and minimise erosion.
contractor(s)

Detailed design
Construction

VA3

Landscape and visual
amenity

An urban design contractor will be appointed by Roads and Maritime during the detailed design
phase to ensure adequate consideration is given to urban design principles and objectives, and to
ensure appropriate mitigation of identified impacts.

Roads and
Maritime
Design contractor

Detailed design

VA4

Landscape and visual
amenity

The footprint for construction works will be kept to a minimum to ensure existing vegetation remains
intact wherever possible and to screen nearby sensitive receptors.

Construction
contractor(s)

Construction

VA5

Landscape and visual
amenity

The work site will be maintained to minimise construction related visual clutter.

Construction
contractor(s)

Construction
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Climate change
Policy setting
NSW 2021 – A plan to make NSW number one (NSW Government 2011) sets the Government’s agenda
for climate change in NSW. The plan includes a commitment to assist local government, business and the
community to build resilience to future extreme events and hazards by helping them to understand and
minimise the impacts of climate change. Actions to deliver on this target include:
•

complete fine scale climate change projections for NSW and make available to local councils and the
public

•

work with government agencies and universities to deliver improved climate projections for NSW and
the ACT.

Other NSW 2021 goals and targets that will help tackle climate change include:
•

20 per cent renewable energy by 2020

•

assist business and households to realise annual energy savings of 16,000 GWh by 2020 compared to
‘business as usual’ trends

•

support 220,000 low income households to reduce energy use by up to 20 per cent by June 2014

•

increase the share of commuter trips made by public transport (including increasing the proportion of
total journeys to work by public transport in the Sydney Metropolitan Region to 28 per cent by 2016)

•

targets to increase walking and cycling.

Existing environment
The leading climate science body, the Intergovernmental Panel on Climate Change (IPCC), has described
climate change ‘as a change in the state of the climate that can be identified (eg using statistical tests) by
changes in the mean and/or variability of its properties, and that persists for an extended period, typically
decades or longer’ (IPCC, 2014). These altered climate conditions are primarily attributed to the impact of
greenhouse gases, such as water vapour, carbon dioxide, methane, nitrous oxide and aerosols.
Based on outputs from the NSW and ACT Regional Climate Modelling (NARCliM) project, OEH has
published the Metropolitan Sydney Climate Change Snapshot (OEH, 2014b). Key projections include:
•

maximum temperatures are projected to increase by 0.3 to 1.0 °C in the short-term between (2020 and
2039)

•

maximum temperatures are projected to increase by 1.6 to 2.5 °C in the long-term (between 2060 and
2079)

•

minimum temperatures are projected to increase by 0.4 to 0.8 °C in the short-term (between 2020 and
2039)

•

minimum temperatures are projected to increase by 1.4 to 2.5 °C in the long-term (between 2060 and
2079)

•

the number of hot days will increase

•

the number of cold nights will decrease
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•

rainfall is projected to decrease in Spring and Winter

•

rainfall is projected to increase in Summer and Autumn

•

average fire weather is projected to increase in spring by 2070

•

severe fire weather days are projected to increase in summer and spring by 2070.

Potential impacts
The IPCC has noted that ‘It is extremely likely that more than half of the observed increase in global
average surface temperature from 1951 to 2010 was caused by the anthropogenic increase in greenhouse
gas concentrations and other anthropogenic forcings together’ (IPCC, 2014).
Each greenhouse gas that has been identified by the IPCC has been classified with a global warming
potential, the units of which are ‘carbon dioxide equivalents’. This represents the standardised effects of
each gas in the atmosphere.
Construction
Construction of the proposal would result in GHG emissions being produced, including:
•

carbon dioxide would be generated from land clearing (decomposition of cleared vegetation)

•

carbon dioxide and nitrous oxide would be generated from liquid fuel use in plant and vehicles (diesel,
petrol) during construction, disposal and transport of materials

•

methane would be generated from landfilling any carbon-based waste, and possible fugitive emissions
from the use of natural gas

•

embodied energy in construction materials, including concrete

•

emissions associated with electricity use.

In view of the relatively short timeframe for construction, it is not anticipated that changes to temperature or
rainfall patterns in the short term would have a major impact on construction activities. As such, no specific
climate change mitigation measures were considered necessary for this proposal as they would be unlikely
to have any material value over the construction period.
Operations
Emissions sources associated with the operational phase of the proposal are likely to relate to the
increased number of traffic signals and streetlights. The magnitude of these emissions would be dependent
on the design and number of lights and signals as well as the electricity source for the lights and signals.
Maintenance activities required for the proposal would be an additional source of emissions but these are
difficult to quantify accurately. Most the estimated GHG emissions that would be produced during operation
would be associated with scope 3 emissions associated with vehicle usage.
Long term impacts of climate change have the potential to affect the operation of the proposal through
various avenues, for example by way of greater slope instability or changes to evaporation. Changes in
precipitation and temperature may affect soil water content which could modify soil structure through
shrink-swell which in turn may affect the integrity of the pavement and other infrastructure.
The impacts of climate change may be managed by adapting design standards where considered
necessary to reduce the vulnerability of infrastructure to predicted effects. In this case the design
parameters are relatively fixed and guided by the existing road infrastructure and its characteristics.
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Safeguards and management measures
Table 35 lists the safeguards and mitigation measures that have been proposed to address identified potential impacts associated with climate change and
greenhouse gases.
Table 35 Safeguards and management measures – climate change and greenhouse gases

ID

Potential Impact

Environmental safeguard

Responsibility

Timing

GG1

Greenhouse gas
emissions

Materials will be delivered as full loads and local suppliers would be used where possible to reduce
construction transport emissions

Construction
contractor(s)

Construction

GG2

Greenhouse gas
emissions

Equipment will be properly maintained to ensure it is operating efficiently

Construction
contractor(s)

Construction

GG3

Greenhouse gas
emissions

Sensitivity analysis will be undertaken during detailed design to determine if there are any future
impacts because of climate change

Design contractor

Detailed design

135 | Belmore Road Ramps Review of Environmental Factors

Other potential impacts
Existing environment and potential impacts
Table 36 Summary of other potential impacts

Environmental
aspect

Aboriginal
heritage

Existing environment
An assessment of Aboriginal heritage was undertaken using the Aboriginal
Heritage Information Management Systems (AHIMS) register. Two basic
AHIMS searches were undertaken on 20 June 2017:
• database search within a 200 metre buffer: most works are contained
within 200 metres of the Belmore Road / M5 South West Motorway
interchange – The search results indicate there were no recorded
Aboriginal sites in this search area
• database search with a one kilometre buffer: the construction activities
associated with the east-facing ramps on the Motorway to the east of
the interchange extend for almost 500 metres and this area was
included in this search. Results of the search indicate there is one
Aboriginal site located within a one kilometre radius of the proposal.
While the exact location of this site is unknown, it is unlikely to be within
the 500 metres construction area along the M5 South West Motorway
due to previous disturbance associated with its construction.

Potential impact

There are no known Aboriginal heritage sites or items within the proposal
area and Aboriginal sites are not likely to be uncovered during construction
due to the previous disturbance associated with the construction of the M5
South West Motorway, Belmore Road, existing ramps and nearby
residential and recreational development.
While the AHIMS records indicate that there is one Aboriginal site located
within a one kilometre buffer area of the proposal, it is unlikely that this site
occurs within the construction footprint due to the previous disturbance
outlined above.
A copy of the Stage 1 PACHCI clearance letter is provided in Appendix K.

A search of the Register of Native Title Claims, National Native Title
Register, and Register of Indigenous Land Use Agreements was
undertaken on 20 June 2017. There are no native title claims within or near
the proposal site.
The Office of Environment and Heritage (OEH) operates a network of air
quality monitoring stations at numerous locations across the state.
Air quality

The proposal site is in the middle of two OEH air quality monitoring sites –
Liverpool and Earlwood. Air quality parameters recorded at these sites
include:
• ozone (O3)
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Potential construction impacts include minor emissions from construction
plant and machinery and dust. Potential for dust from various activities
would include:
• clearing of vegetation and topsoil by bulldozers and /or backhoes
• emissions from plant/equipment
• excavation and levelling of soil by bulldozers, backhoes and/or
excavators

Environmental
aspect

Existing environment

Potential impact

•
•
•
•

•
•
•
•

nitrous oxides (NO, NO2, NO3)
carbon monoxide (CO) [Liverpool only]
fine particles (PM2.5, PM10)
meteorological conditions (wind speed, ambient temperature, relative
humidity, solar radiation).

movement of soil and fill by dump trucks
wind erosion from unsealed surfaces and stockpiles
stripping, stockpiling and managing topsoil
road sub-grade preparation.

These impacts are expected to be minor and short-term.
Site air quality index (AQI) level for Liverpool is described as ‘good’, with all
parameters recording ‘very good’ or ‘good’ concentrations.
Site AQI level for Earlwood is described as ‘good’, with all parameters
recording ‘very good’ or ‘good’ concentrations.
The regional AQI for Sydney is also described as ‘good’.
Sensitive receivers relative to air quality include known or likely future
locations where people are likely to work or reside. The following sensitive
receivers have been identified in the proposal area:
• existing residences along the north of the M5 South West Motorway
and to the west of Belmore Road
• future residences that may be constructed consistent with the
Riverside Precinct
• users of public areas including bushland reserves.

Non-Aboriginal
heritage

A review of the following databases on 20 and 21 June 2017 revealed that
there were no sites of local, state or national heritage significance within or
adjacent to the proposal:
•
National Heritage List
•
Commonwealth Heritage List
•
State Heritage Register
•
Roads and Maritime Section 170 Register
•
Canterbury LEP 2012, Schedule 5
•
Bankstown LEP 2015, Schedule 5.
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The provision of ramps at the M5 South West Motorway and Belmore Road
interchange would ease congestion. The proposal also includes addition
slip lanes on the Belmore Road bridge which would improve through flow
movements.
Additional emissions are expected as the Traffic and Transport
Assessment modelling predicts traffic volumes to increase; however, this is
likely to be offset by the proposal benefits, which include reduced
congestions (ie reduced stop-start movements) and better traffic flow.
The use of the proposal area by pedestrians and cyclists would also be
encouraged through the provision of shared user pathways and
infrastructure to facilitate active transport movements.
The proposal is not likely to result in breaches of the EPAs air quality
assessment criteria.

The proposal is not expected to impact on any sites of local, state or
national heritage significance. Should any sites be unexpectedly
encountered, appropriate safeguards would be implemented.

Environmental
aspect

Existing environment

Potential impact
The proposal would potentially impact water quality during rainfall events,
through erosion and sedimentation processes across construction areas
and earthworks. Runoff across exposed areas is likely to contain sediments
and nutrients, which may mobilise into drainage systems.

The proposal is located within the Salt Pan Creek sub-catchment, part of
the Georges River Catchment which enters the sea at Botany Bay.
Salt Pan Creek is a fragmented tributary that flows into the Georges River.
It is located to the southwest of the proposal area (about 900 metres) and
is separated from the proposal by residential and recreational areas.
Aside from the Georges River and associated tributaries, there are few
other major waterbodies throughout the Canterbury-Bankstown LGA.

Hydrology and
water quality

Water quality within the Georges River and Salt Pan Creek is impacted by
urbanisation within the catchment, as well as tidal flushing. As the degree
of tidal flushing increases downstream, water quality improves. Following
rain, increased stormwater run-off and surcharges from upstream
(Liverpool and Fairfield) Sewage Treatment Plants both impact water
quality.
There is existing pavement drainage on both sides of the M5 South West
Motorway. This pavement drainage consists of pits, pipes and kerb gutters
(Section 3.1.5). No pavement works are proposed at waterway crossings.
Regional flood impact assessment for extreme storm events up to PMF
was not undertaken as the proposed works are in cut embankment which
does not alter the current-day flooding behaviour.

Construction activities that could directly or indirectly affect water quality
include:
• removal of vegetation and associated disturbance of soils resulting in
transportation of sediments and other materials into waterways /
waterbodies
• cut and fill works
• works within drainage lines (such as installing energy dissipation
devices)
• leaks from construction machinery and plant
• accidental spills of concrete, chemicals or hazardous materials / liquids
• litter
• disturbance of and runoff from contaminated land
• tannin leachate from cleared / mulched vegetation.
Potential impacts on surface water quality from construction activities
include lower dissolved oxygen levels, increased nutrients, increased
turbidity and altered pH. Pollution from fuel, petroleum hydrocarbons, oils,
grease, metals and gross pollutants is a further issue. Migration of
contaminants to waterways, deeper soil layers, or to areas of perched
groundwater may occur during construction because of infiltration of spills
on the surface.
Management and mitigation measures suitable to control erosion and
sedimentation (Section 6.1.2) would be established and maintained for the
duration of construction to minimise potential impacts to downstream water
quality.
The greater road pavement area associated with construction of the ramps,
would result in an increase in drainage peak flows and volumes from the
road. The principal potential impact regarding the hydraulic behaviour of
drainage flows would be greater potential for scour at drainage outlets from
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Environmental
aspect

Existing environment

Potential impact
increased flow rates. Consequent impacts could include erosion, removal
of vegetation and increased potential for slope failure (eg slips).
The drainage design has been designed to maintain existing drainage
structures as far as practicable along the M5 South West Motorway.
Notwithstanding, the proposal would include the development of upgraded
stormwater drainage systems along the motorway to accommodate
increased flows.
Following completion of construction, including rehabilitation of exposed
areas where vegetation and/or impervious surfaces have been removed,
there would be minimal risk of soil erosion and transport of eroded
sediments to receiving waterways.
During operations, stormwater runoff would be directed to the existing M5
South West Motorway drainage network. Roads and Maritime understands
that this system is separated from the Salt Pan Creek and Georges River
catchment area by a series of diversion / holding ponds. Runoff from the
motorway, which may contain increased concentrations of hydrocarbons,
gross-pollutants, and other contaminants would be directed into this
system.
While longitudinal drains along the toe of cut batters would intercept
groundwater flows and act as outlet drains for the drainage layer,
interception of perched groundwater is not likely.

During geotechnical investigations, groundwater was intercepted at depths
between 3.5 and 7.5 metres. Interpreted RL were between 9.9 and 15.1
metres.
Groundwater

Most of the study area is within a ‘less productive groundwater source’
within fractured rock, based on the low number of ‘registered’ bores in the
area. The project area does not overlap the Botany Sands Aquifer, which is
considered a ‘highly productive groundwater source’.
Four vertical standpipe piezometers have been installed to monitor
changes in groundwater prior to, during and following construction.

Information provided in the Geotechnical Interpretation Report (Cardno,
2017; Appendix L), indicates that groundwater interception is not expected,
suggesting that no drawdown will occur, and as such flow of water from
groundwater aquifers to connected tributaries will not be impacted.
Therefore, the impact limits in terms of drawdown magnitudes and offset
distances outlined in the NSW Aquifer Interference Policy minimal impact
considerations would not be breached by the proposal. Regardless,
minimum impact criteria are considered in Table 37.
Impacts to groundwater quality may occur through infiltration of
contaminants / pollutants into the soils if spills were to occur. This may
include infiltration / runoff of fuels or oils that leak or spill from plant and
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Environmental
aspect

Existing environment

Potential impact
machinery within the proposal area, or runoff / infiltration from any
contaminated soil stockpiles.
Impacts on groundwater are considered unlikely; however, if any were to
occur, these should be restricted to the construction phase. Permanent
impacts on perched groundwater are unlikely to occur as cuttings are not
proposed to intersect recharge pathways / areas, and / or subsurface
drainage lines. No cutting works are proposed within identified sensitive
areas and accordingly the likelihood of impact is low. Surface drainage
lines may be intercepted as identified above.
During operations, groundwater quality could also be affected by spillage of
hazardous materials from vehicles, as might occur during a traffic incident.
Groundwater monitoring would continue throughout construction to monitor
changes in groundwater, and if any are observed which may constitute an
‘aquifer interference activity’ under the Water Management Act 2000,
appropriate management actions would be implemented.

In addition to managing waste per relevant legislation, Roads and Maritime
manages waste per the NSW Waste Avoidance and Resource Recovery
Strategy 2007 and the NSW Waste Classification Guidelines (DECCW,
2009).

Waste and
resource use

The NSW Waste Avoidance and Resource Recovery Strategy 2007 aims
to maximise conservation of natural resources and to minimise
environmental harm from waste management and disposal of solid waste.
To promote these objectives, the strategy identifies waste avoidance and
resource recovery goals and targets in four key result areas:
• preventing and avoiding waste
• increasing recovery and use of secondary materials
• reducing toxicity in products and materials
• reducing litter and illegal dumping.
Broad targets for each of these key result areas are specified in the
strategy. Of relevance to Roads and Maritime is the target by 2014 to
increase recovery and use of materials from the construction and
demolition sector, from 65 per cent (in 2000) to 76 per cent. The strategy
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The proposal would require a considerable amount of fill for the proposed
earthworks, not all of which is likely to be obtained from excavation on site.
The materials required for the proposed works are outlined in Section 3.3.
These materials and any additional materials required for the proposal
would be sourced and imported from commercial quarries and suppliers.
These materials are not currently in short supply and it is not anticipated
that the proposal would substantially increase the demand on these
resources. Where possible, spoil from the proposed works would be
recycled as fill on the proposal site.
Waste generated during construction would primarily be from the removal
of vegetation, excavation of cuttings, civil works associated with site
preparation, relocation of utilities, construction of road infrastructure and
landscaping as outlined in Section 3. There is a likelihood that asbestos
and other hazardous materials may be encountered.
Any waste material unable to reused or recycled would be classified using
the Waste Classification Guidelines before being disposed of at an
appropriately licensed facility.

Environmental
aspect

Existing environment

Potential impact

targets form the basis for waste generation and recycling of construction
materials for the proposal.
The NSW Waste Classification Guidelines (DECCW, 2009) describe
several pre-classified wastes and provide specific direction on the
classification of waste, based on chemical composition and associated
environmental impacts. Waste streams require different management,
transportation and disposal depending on their classification.

Utilities

As identified in Section 3.5, there are several utility services located within
and adjacent to the proposal corridor. The following key utilities are of
interest to the proposal. Water and sewer mains, telecommunications fibre
optics and copper cables, traffic signal infrastructure, Ausgrid underground
cables, Jemena gas mains and existing ITS Infrastructure.

Working near live traffic:
Vehicle accidents may occur due to construction congestion, changes to
access and general disruption often experience during construction.
Hazard and risk
management

Hazardous materials and dangerous goods:
Storage or handling of such materials is limited to the gas mains located
within the study area. Fuel and oil spills may occur because of vehicle
accidents.
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Roads and Maritime would undertake consultations with the affected
service providers and discuss the impact on existing and proposed utility
services and determine whether adjustment, modifications or relocations
would be required. A detailed utility investigation would be required to
develop appropriate relocation strategies.
Working near live traffic: Personal injury and vehicle damage may result
from accidents. Damage to public and private property could also occur
due to proximity of property to an accident. Hazardous materials and
dangerous goods: The location and proximity of gas mains would be
determined during early stages of construction to avoid impact on this
utility. Should the gas main be struck, it could result in adverse health
impacts and would be an explosive hazard should an ignition source exist
nearby. Small inventories of hazardous materials would be required for
construction. Therefore, transportation, use and storage of these materials
would occur. Potential impacts to soil and water, workforce safety may
occur should spills or improper storage and handling occurs. There is the
potential for asbestos to occur, which is addressed in Section 6.3. Potential
impacts are not likely to be significant given the implementation of relevant
legislation, National Codes of Practice and Australian Standards for the
storage and handling of dangerous goods and materials; and
recommended safeguards described in Section 7.2.

Table 37 Minimal impact considerations for ‘less productive fractured rock aquifer’

Minimal impact consideration
Water table – level 1
Less than or equal to 10 per cent cumulative variation in the water table, allowing for typical
climatic ‘post water sharing plan’ variations, 40 metres from any:
• high priority groundwater dependent ecosystem (GDE)
• high priority culturally significant site listed in the schedule of the relevant water sharing
plan
• a maximum of a two metre decline cumulatively at any water supply work.
Water table – level 2
If more than 10 per cent cumulative variation in the water table, allowing for typical climatic
‘post waster sharing plan’ variations, 40 metres from any:
• high priority groundwater dependent ecosystem, or high priority culturally significant site,
listed in the schedule of the relevant water sharing plan, if appropriate studies
demonstrate to the Minister’s satisfaction that the variation will not prevent the long-term
viability of the dependent ecosystem or significant site.
• if more than a two metre decline cumulatively at any water supply work then make good
provisions should apply.

Response

The closest GDE to the proposal site are associated with Salt Pan Creek
(NSW OoW, 2011). These sites are at least 900 metres from the proposal
site, and therefore impacts to these GDEs are considered unlikely.
No culturally significant sites have been identified the Greater Metropolitan
Regional Groundwater Sharing Plan (NSW OoW, 2011).
Groundwater monitoring sites have been installed for use during construction
of the proposal. Perched groundwater is not anticipated to be intercepted,
and therefore groundwater drawdown is not expected to occur.

Water pressure – level 1
A cumulative pressure head decline of not more than a two-metre decline, at any water
supply work.
Water pressure – level 1
If the predicted pressure head decline is greater than the requirement above, then
appropriate studies are required to demonstrate to the Minister’s satisfaction that the decline
will not prevent the long-term viability of the affected water supply works unless make good
provisions apply.

Perched groundwater is not anticipated to be intercepted, and therefore
groundwater drawdown is not expected to occur.

Water quality – level 1
Any change in the groundwater quality should not lower the beneficial use category of the
groundwater source beyond 40 metres form the activity.
Water quality – level 2
If the requirement above cannot be met then implement appropriate to demonstrate to the
Minister’s satisfaction that the change in groundwater quality will not prevent the long-term
viability of the affected water supply works unless make good provisions apply.
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The beneficial use category of groundwater will not be changed beyond 40
metres from the works.

Safeguards and management measures
Table 38 Safeguards and management measures – other impacts

ID

Potential Impact

Environmental safeguard
•

OT1

Aboriginal heritage
•

OT2

Air quality

The management measures within the AQMP will include but not limited to the following:
• 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
• 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.
•

OT3

Non-Aboriginal
heritage

the Standard Management Procedure – Unexpected Heritage Items (Roads and
Maritime 2015) will be followed if an unknown or potential Aboriginal object/s,
including skeletal remains, are found during construction. This applies where Roads
and Maritime does not have approval to disturb the object’s or where a specific
safeguard for managing the disturbance (apart from the Procedure) is not in place.
work will only recommence once the requirements of that procedure have been
satisfied.

•

the Standard Management Procedure – Unexpected Heritage Items (Roads and
Maritime 2015) will be followed if any unexpected heritage items, archaeological
remains or potential relics of non-Aboriginal origin are encountered.
work will only recommence once the requirements of that procedure have been
satisfied.
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Timing

Standard /
additional
safeguard

Construction
Contractor(s)

Construction

Core standard
safeguard
AH2
Section 4.9 of
QA G36
Environment
Protection

Construction
Contractor(s)

Construction

N/A

Construction

Core standard
safeguard H2
Section 4.10
of QA G36
Environment
Protection

Responsibility

Construction
Contractor(s)

ID

Potential Impact

OT4

Water quality

OT5

Water quality

OT6

Water quality

OT7

Water quality

OT8

Water quality

OT9

Construction waste
management

Environmental safeguard

Responsibility

Timing

Standard /
additional
safeguard

•

vehicle wash down and concrete wash out to occur in appropriately bunded
location(s)

Construction
Contractor(s)

Construction

N/A

•

a Spill Management Plan would be prepared for the proposal. If a spill or incident
occurred, the Roads and Maritime Environmental Incident Classification and
management Procedure would be implemented.

Construction
Contractor(s)

Construction

N/A

•

all fuels, chemicals and liquids to be stored in an impervious bunded area and at least
50 metres from any creek or waterway, and slopes with a gradient above 10 per cent

Construction
Contractor(s)

Preconstruction

N/A

•

refuelling of plant and equipment to occur either off-site, or in an appropriately bunded
area and at least 50 metres from any creek or waterway, and slopes with a gradient
above 10 per cent
refuelling machinery would have spill prevention mechanisms, refuelling areas would
have appropriate containment and emergency spill equipment, refuelling would also
be supervised.

Construction
Contractor(s)

Construction

N/A

consideration would be given to planting drainage swales with suitable plant species
to provide nominal water quality treatment.

Construction
Contractor(s)

Construction

N/A

Construction
Contractor(s)

Construction

N/A

•

•

A Resource and Waste Management Plan (RWMP) would 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 the
EPA’s Waste Classification Guides 2014
• quantity and classification of excavated material generated because of the proposal
(Refer Roads and Maritime Waste Management Fact Sheets 1-6, 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 would 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
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ID

Potential Impact

Environmental safeguard
•

Responsibility

Timing

Standard /
additional
safeguard

site clean-up for each construction stage.

OT10 Resource use

Excavated material will be reused onsite for fill where feasible to reduce demand on
resources.

Construction
Contractor(s)

Construction

N/A

OT11 Utilities

Prior to the commencement of works:
• the location of existing utilities and relocation details will be confirmed following
consultation with the affected utility owners
• if the scope or location of proposed utility relocation works falls outside of the
assessed proposal scope and footprint, further assessment will be undertaken.

Construction
Contractor(s)

Preconstruction

Core standard
safeguard U1

Disruption to utility
OT12 services during
construction

Residents are to be informed prior to any interruptions to utility services that may be
experienced because of utilities relocations.

Construction
Contractor(s)

Construction

N/A

Consultation with utility providers will continue through detailed design to ensure
satisfactory protection of assets is achieved.

Construction
Contractor(s)

Construction

N/A

Construction
Contractor(s)

Construction

Core standard
safeguard
HAZ1

OT13

OT14

Relocation of
sensitive utilities

Hazards and risk
management

A Hazard and Risk Management Plan (HRMP) will be prepared and implemented as part
of the CEMP. The HRMP will include, but not be limited to:
• details of hazards and risks associated with the activity
• measures to be implemented during construction to minimise these risks
• record keeping arrangements, including information on the materials present on the
site, material safety data sheets, and personnel trained and authorised to use such
materials
• a monitoring program to assess performance in managing the identified risks
• contingency measures to be implemented in the event of unexpected hazards or risks
arising, including emergency situations.
The HRMP will be prepared in accordance with relevant guidelines and standards,
including relevant Safe Work Australia Codes of Practice, and EPA or Office of
Environment and Heritage publications.
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Cumulative impacts
Cumulative impacts have the potential to arise from the interaction of individual elements within the
proposal as well as interaction with other projects that may be occurring or planned within the locality or the
broader region. Clause 228(2) of the EP&A Regulation 2000 requires that potential cumulative impacts be
considered during the environmental impact assessment process.
While local development occurs frequently across the Canterbury-Bankstown region and can result in
cumulative impacts, the interaction between the proposal and nearby major developments is most likely to
see cumulative impacts that can be managed at the project level, or that are positive in nature.
The proposal does not form part of a broader program of works.
The broader M5 Motorway has undergone significant upgrade works in recent years, including:
•

King Georges Road Interchange upgrade, which was completed in early 2017

•

M5 West widening project, comprising widening of a 22 kilometre stretch of the motorway between
Prestons and Beverly Hills, which was completed in 2014.

Other major projects or developments proposed to be completed in coming years are detailed in Table 39.
Table 39 Summary of other projects and developments

Project

Construction impacts

Operational impacts

New M5 - will link to the
upgraded King Georges Road
interchange on the existing
M5 East Motorway at Beverly
Hills and run via a tunnel to St
Peters, providing improved
access to the airport, south
Sydney and Port Botany
precincts.
Construction has commenced
on this project.

Potential impacts during
construction of the New M5 may
include:
• vegetation clearing,
biodiversity
• noise and vibration
• air quality impacts from dust
• land acquisition
• local water quality (Cooks
River) due to erosion or spill
runoff
• non-Aboriginal heritage
• social and economic.

Potential impacts during operation of the New
M5 may include:
• noise and vibration
• air quality
• flooding and drainage
• biodiversity.

Riverwood Estate
Development – recognised as
a State Significant Precinct,
expected to play a key role in
increasing the supply of
housing and employment
across the state. Planning is
underway to increase the
housing density and upgrade
transport infrastructure for the
precinct.

TBC
Construction is unlikely to
coincide with Belmore Road
Ramps.

TBC
Construction is unlikely to coincide with Belmore
Road Ramps.
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Potential impacts
Construction
There is a likelihood that the construction periods of some of these projects would overlap. This may result
in potential traffic management issues during construction. Traffic adjustments required during construction
would be coordinated through the Traffic Management Centre and in consultation with other developments.
While there is not expected to be any cumulative noise, dust or other amenity impacts as a result, there
could be a cumulative effect associated with construction traffic. This would need to be considered during
the development of the Traffic Management Plan for the proposal and may require communication and
coordination between projects.
Minimising impacts attributable to the proposal is the best way to address any potential cumulative effects
and various measures have been proposed in throughout this chapter.
Operational
Once complete, the various improvements to the road network would complement each other in addressing
congestion and servicing growth in the region.
Traffic modelling for the proposal has considered likely future development and transport infrastructure
upgrades and these are reflected in the future year traffic forecasts discussed in the traffic and transport
section.
Table 40 Summary of potential cumulative impacts

Environmental aspect

Construction

Operation

Noise and vibration

Noise impacts from the
concurrent developments would
need to be mitigated in
accordance with relevant
guidelines safeguards.
There are existing noise impacts
associated with traffic flows on
the M5 South West Motorway.

With noise mitigation in place for all relevant
projects, noise levels at sensitive receivers
should be within specified noise criteria.

Soil and water

Construction activities may
cause spills or leakages of
contaminants. These may
include fuels, chemicals and
hazardous substances which
have the potential to enter
surface or groundwater or soils.
Construction activities have the
potential to disturb contaminated
land.
Runoff form construction areas
may liberate soils into the
receiving environment. This can
be minimised through
implementation of appropriate
erosion and sediment control
procedures.

Visual

The presence of construction
vehicles, plant and equipment
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Spills or leaks of fuels, oils and other chemicals
from vehicles using the road network have the
potential to runoff and contaminate receiving
environments if not appropriately controlled.
The impacts are not likely to be any more than
those associated with the existing road network.

The removal of vegetation would result in the
removal of some visual buffers.

Environmental aspect

Construction

Operation

would impact the visual amenity
of the area.
The development of new
structures including residential
and commercial developments,
and road infrastructure would
visually impact the community.

Areas will be landscaped with plants and
ground-covers (as described in Table 35) to
compensate.
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Environmental management
Environmental management plans (or system)
Several safeguards and management measures have been identified to minimise adverse environmental
impacts, including social impacts, which could potentially arise because of the proposal. Should the
proposal proceed, these management measures would be incorporated into the detailed design and
applied during the construction and operation of the proposal.
A Contractor’s Environmental Management Plan (CEMP) would be prepared to describe safeguards and
management measures identified. These plans would provide a framework for establishing how these
measures would be implemented and who would be responsible for their implementation.
The plans would be prepared prior to construction of the proposal and must be reviewed and certified by
the Roads and Maritime Environmental Officer, Greater Sydney, prior to the commencement of any on-site
works. The CEMP would be a working document, subject to ongoing change and updated as necessary to
respond to specific requirements. The CEMP would be developed in accordance with the specifications set
out in QA Specification G36 – Environmental Protection (Management System), QA Specification G38 –
Soil and Water Management (Soil and Water Plan), the QA Specification G40 – Clearing and Grubbing,
and QA Specification G10 – Traffic Management.

Summary of safeguards and management measures
Environmental safeguards outlined in this document would be incorporated into the detailed design phase
of the proposal and during construction and operation of the proposal, should it proceed. These safeguards
would minimise any potential adverse impacts arising from the proposed works on the surrounding
environment. The safeguards and management measures are summarised in Table 41.
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Table 41 Summary of safeguards and management measures

ID

Potential Impact

Environmental safeguard

Responsibility

Timing

General - minimise
environmental
GEN1
impacts during
construction

A CEMP will be prepared and submitted for review and endorsement of the Roads and Maritime
Environment Manager prior to commencement of the activity.
As a minimum, the CEMP will address the following:
• any requirements associated with statutory approvals
• details of how the project will implement the identified safeguards outlined in the REF
• issue-specific environmental management plans
• roles and responsibilities
• communication requirements
• induction and training requirements
• procedures for monitoring and evaluating environmental performance, and for corrective action
• reporting requirements and record-keeping
• procedures for emergency and incident management
• procedures for audit and review.
The endorsed CEMP will be implemented during the undertaking of the activity.

Contractor /
Roads and
Maritime project
manager

Pre-construction /
detailed design

GEN2 General - notification

All businesses, residential properties and other key stakeholders (eg schools, local councils)
affected by the activity will be notified at least five days prior to commencement of the activity.

Contractor /
Roads and
Maritime project
manager

Pre-construction

General –
GEN3 environmental
awareness

All personnel working on site will receive training to ensure awareness of environment protection
requirements to be implemented during the project. This will include up-front site induction and
regular "toolbox" style briefings.
Site-specific training will be provided to personnel engaged in activities or areas of higher risk.
These include:
• areas of Aboriginal heritage sensitivity
• adjoining residential areas requiring noise management measures.

Contractor /
Roads and
Maritime project
manager

Pre-construction /
detailed design

B1

A Flora and Fauna Management Plan will be prepared in accordance with Biodiversity Guidelines
(Roads and Maritime, 2011b) and implemented as part of the CEMP. It will include, but not be
limited to:
• plans showing areas to be cleared and areas to be protected, including exclusion zones,
protected habitats and revegetation areas
• requirements set out in the Landscape Guideline (RTA, 2008)
• pre-clearing survey requirements (if any)
• procedures for unexpected threatened species finds and fauna handling

Construction
contractor(s)

Pre-construction

General
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ID

Potential Impact

Environmental safeguard
•
•

Responsibility

Timing

procedures addressing relevant matters specified in the Policy and Guidelines for Fish Habitat
Conservation and Management (DPI, 2013)
procedures to manage weeds and pathogens.

B2

Retained vegetation
adjoining the
construction footprint

Ensure exclusion zones (at the subject site boundary) are established prior to vegetation clearing
in accordance with Guide 2 of the Biodiversity Guideline (Roads and Maritime, 2011b). Fencing
and signage and should be delineated by a registered surveyor

Construction
contractor(s)

Pre-construction

B3

Vegetation

Measures to further avoid and minimise the construction footprint and native vegetation or habitat
removal will be investigated during detailed design and implemented where practicable and
feasible.

Construction
contractor(s)

Pre-construction

B4

Threatened species

If unexpected threatened flora species are discovered, stop works immediately and follow the
Roads and Maritime Unexpected Threatened Species Finds Procedure in the Biodiversity
Guideline (Roads and Maritime, 2011b).

Construction
contractor(s)

Construction

B5

Rehabilitation

Batters, embankments, verges and redundant areas should be planted out, where practicable and
appropriate, with indigenous species in accordance with a Revegetation Plan, to be prepared
following approval.

Construction
contractor(s)

Construction

B6

Establishment and
spread of invasive
species and
pathogens

Implement a Site Erosion and Sediment Control Plan or Soil Water Management Plan in
accordance with Soils and Construction: Managing Urban Stormwater (Landcom 2004) during
construction.

Construction
contractor(s)

Construction

B7

General

Undertake weed management and control in accordance with the Biodiversity Guideline (Roads
and Maritime, 2011b) during and post-construction in accordance with a weed management subplan.

Construction
contractor(s)

Pre-construction
Construction

Pest species

It is recommended that all Roads and Maritime and Contractor vehicles be subject to cleaning in
accordance with Roads and Maritime hygiene policy to reduce the potential for spread of noxious
weeds, plant pathogens or animal diseases into retained forested habitats (eg. vehicle wash-down
areas) in accordance with a hygiene management sub-plan.

Construction
contractor(s)

Construction

Contamination

Where reuse of construction wastes is not possible, all materials are to be classified in accordance
with the Waste Classification Guidelines: Part 1 Classifying Wastes (NSW EPA, 2014) prior to
Construction
being legally transported and disposed of in accordance with the PoEO Act and the Protection of
contractor(s)
the Environment (Waste) Regulation 2005.

Construction

B8

SO1
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ID

Potential Impact

Environmental safeguard

Responsibility

Timing

Prior to wastes being transported off-site to sites not owned by Roads and Maritime or sites that
are not already licensed by the EPA to accept specific wastes, a signed Section 143 Notice would
be obtained from the landowner receiving the material.
It is an offence under section 143 of the PoEO Act to transport waste to a place that cannot
lawfully receive that waste. A Section 143 Notice, once completed and signed, is a declaration
from the land owner that wastes of a certain type and quantity may be legally accepted for an
approved use on their land.

SO2

SO3

Contamination

Contamination

A Contaminated Land Management Plan (CLMP) be developed to mitigate potential contamination
exposure risks to construction workers, surface water and groundwater during construction stages.
The CLMP should include an Asbestos Management Plan component to manage additional
Construction
sampling, surface inspections, associated removal works and the issuing of clearance certificates. contractor(s)
The CLMP should be implemented as part of the project Construction Environmental Management
Plans (CEMP).
The adopted site screening level in accordance with NEPM (2013) includes no visible asbestos for
surface soil. Given asbestos is present, a thorough ground surface inspection is required in
accordance with NEPM (2013) to assess the site. Where ACM is identified and required to be
removed from the surface, clearance will be provided to ensure that underlying material is suitable
for beneficial reuse.
A qualified environmental professional is to be present to undertake a thorough surface inspection
during the early works stage of construction to implement requirements of the CLMP.
For offsite disposal or beneficial re-use of fill material, all ACM fragments are to be removed from
the surface of the site prior to cut and fill excavation.
Where evidence of buried waste is observed, there will be further sampling. To verify the presence
of asbestos, samples will be tested for asbestos presence/absence.
Due to access constraints at the proposal area, sampling undertaken during this current scope of
works was limited spatially. Further sampling for waste classification will be required to confirm
waste classification, either in-situ prior to excavation or ex-situ following stockpiling.
If groundwater or shallow perched water seepages are encountered showing evidence of oily
sheen and odours during construction and earthworks activities, then further investigation and/or
management may be required

SO4

Contamination

SO5

A Soil and Water Management Plan (SWMP) will be prepared as part of the CEMP prior to the
Erosion and sediment commencement of construction. The SWMP would address the following:
control
• Roads and Maritime Code of Practice for Water Management
• The Blue Book – Managing Urban Stormwater: Soils and Construction, Volumes 1 and 2
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Pre-construction

Construction
contractor(s)

Pre-construction
Construction

Construction
contractor(s)

Pre-construction
Construction

Construction
contractor(s)

Pre-construction

ID

Potential Impact

Environmental safeguard

Responsibility

Timing

•

Roads and Maritime Technical Guidelines – Temporary Stormwater Drainage for Road
Construction.
The SWMP would include:
• Stockpile Management Plan
• identification of catchment and sub-catchment high-risk and sensitive areas
• the likely run-off from each road sub-catchment
• direction of flow of on-site and off-site water
• separation of flow of on-site and off-site water
• direction of run-off and drainage points during each stage of construction
• dewatering plan which includes process for monitoring flocculating and dewatering water from
site (ie sediment basins and sumps).
SO6

A soil conservationist from the Roads and Maritime Erosion, Sedimentation and Soil Conservation
Erosion and sediment
Consultancy Services Register is to be engaged to review the proposed erosion and
control
sedimentation controls and conduct routine inspections of the construction works.

Construction
contractor(s)

Pre-construction

SO7

Erosion and sediment All stockpiles will be designed, established, operated and decommissioned in accordance with the
control
Roads and Maritime Stockpile Management Procedures.

Construction
contractor(s)

Construction

SO8

Erosion and sediment Controls will be implemented at construction zone exit points to minimise the tracking of soil and
control
particulates onto pavement surfaces.

Construction
contractor(s)

Construction

Construction
contractors

Detailed design
Pre-construction

TT1

Traffic and transport

A Traffic Management Plan (TMP) will be prepared and implemented for the proposal. The TMP
will be prepared in accordance with the Roads and Maritime Traffic Control at Work Sites Manual
(RTA, 2010) and QA Specification G10 Control of Traffic (Roads and Maritime, 2008).
The TMP will include:
• confirmation of haulage routes
• measures to maintain access to local roads and properties
• site specific traffic control measures to manage and regulate traffic movement
• measures to maintain pedestrian and cyclist access
• requirements and methods to consult and inform the local community of impacts on the local
road network
• access to construction sites including entry and exit locations and measures to prevent
construction vehicles queuing on public roads.
• a response plan for any construction traffic incident
• consideration of other developments that may be under construction to minimise traffic conflict
and congestion that may occur due to the cumulative increase in construction vehicle traffic
• monitoring, review and amendment mechanisms.
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ID

Potential Impact

Environmental safeguard

Responsibility

Timing

TT2

Construction traffic

Consultation and construction activities will occur with emergency service authorities.

Roads and
Maritime

Detailed design

TT3

Construction traffic

A detailed construction staging plan will be developed to maintain existing peak flow capacity.

Construction
contractors

Pre-construction

TT4

Access to public
transport services

Access to appropriate bus service locations will be maintained during construction in consultation
with bus operators. Any changes will be appropriately communicated to commuters.

Construction
contractors

Pre-construction

Noise and vibration

A Noise and Vibration Management Plan (NVMP) will be prepared and implemented as part of the
CEMP. The NVMP will generally follow the approach in the NCG and identify:
• all potential significant noise and vibration generating activities associated with the activity
• feasible and reasonable mitigation measures to be implemented, considering Beyond the
Pavement: urban design policy, process and principles (Roads and Maritime, 2014)
• a monitoring program to assess performance against relevant noise and vibration criteria
• arrangements for consultation with affected neighbours and sensitive receivers, including
notification and complaint handling procedures
• contingency measures to be implemented in the event of non-compliance with noise and
vibration criteria.

Construction
contractor(s)

Detailed design
Pre-construction

Noise and vibration

All sensitive receivers (eg schools, residents) likely to be affected will be notified prior to
commencement of any works associated with the activity that may have an adverse noise or
vibration impact. The notification will provide details of:
• the project
• the construction period and construction hours
• contact information for project management staff
• complaint and incident reporting
• how to obtain further information.

Construction
contractor(s)

Detailed design
Pre-construction

Noise and vibration

Where activities using significant sources of noise or vibration occur within proximity to structures
and identified receivers:
• increase separation distance between source and sensitive receiver where feasible and
reasonable
• substitution of methods of high noise / vibration emission to lower noise / vibration methods
• noise and vibration monitoring as required, as part of noise and vibration impact management
• where noise and vibration monitoring is undertaken and criteria exceedances are identified,
management measures should be implemented immediately to ensure noise / vibration
compliance is achieved

Construction
contractor(s)

Construction

NV1

NV2

NV3
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ID

Potential Impact

Environmental safeguard

Responsibility

Timing

Noise management

Where exceedances are still expected to occur after standard mitigation measures have been
applied, the Construction Noise and Vibration Guideline (Roads and Maritime 2016) recommends
the implementation of additional mitigation measures. The guideline states that these mitigation
measures are more applicable to short term construction activities, as these measures may
become less effective with increasing durations of works. It is considered that due to the transient
nature of these linear construction activities, the above mitigation measures would still be
appropriate and effective.

Construction
contractor(s)

Construction

SE1

Socio-economic

A Community and Stakeholder Engagement Plan will be prepared and implemented as part of the
CEMP to help provide timely and accurate information to the community during construction. The
CP will include (as a minimum):
• mechanisms to provide details and timing of proposed activities to affected residents, including Construction
changed traffic and access conditions
contractor(s)
• contact name and number for complaints.
• The CP will be prepared in accordance with the Community Involvement and Communications
Resource Manual (RTA, 2008).

VA1

Revegetation of the modified mound with and adjacent Rotary Park. The existing mound creates a
Landscape and visual
strong visual buffer for park users. Revegetation would allow vegetation to recover and fill in gaps
amenity
in the vegetated corridor edge and minimise erosion.

Construction
contractor(s)

Detailed design
Construction

VA2

Retain existing noise walls and vegetated buffer as much as practicable. Revegetate areas where
Landscape and visual
modified. The existing noise wall creates a strong visual buffer. Revegetation would allow
amenity
vegetation to recover and fill in gaps in the vegetated corridor edge and minimise erosion.

Design contractor
Construction
contractor(s)

Detailed design
Construction

VA3

An urban design contractor will be appointed by Roads and Maritime during the detailed design
Landscape and visual
phase to ensure adequate consideration is given to urban design principles and objectives, and to
amenity
ensure appropriate mitigation of identified impacts.

Roads and
Maritime
Design contractor

Detailed design

VA4

Landscape and visual The footprint for construction works will be kept to a minimum to ensure existing vegetation
amenity
remains intact wherever possible and to screen nearby sensitive receptors.

Construction
contractor(s)

Construction

VA5

Landscape and visual
The work site will be maintained to minimise construction related visual clutter.
amenity

Construction
contractor(s)

Construction

GG1

Greenhouse gas
emissions

Materials will be delivered as full loads and local suppliers would be used where possible to
reduce construction transport emissions

Construction
contractor(s)

Construction

GG2

Greenhouse gas
emissions

Equipment will be properly maintained to ensure it is operating efficiently

Construction
contractor(s)

Construction

NV4
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Detailed design
Pre-construction

ID

Potential Impact

Environmental safeguard

Responsibility

Timing

GG3

Greenhouse gas
emissions

Sensitivity analysis will be undertaken during detailed design to determine if there are any future
impacts because of climate change

Design contractor

Detailed design

ID

Potential Impact

Environmental safeguard
•

OT1

Aboriginal heritage
•

OT2

Air quality

OT3

Non-Aboriginal
heritage

the Standard Management Procedure – Unexpected Heritage Items (Roads and
Maritime 2015) will be followed if an unknown or potential Aboriginal object/s,
including skeletal remains, are found during construction. This applies where Roads
and Maritime does not have approval to disturb the object’s or where a specific
safeguard for managing the disturbance (apart from the Procedure) is not in place.
work will only recommence once the requirements of that procedure have been
satisfied.

The management measures within the AQMP will include but not limited to the following:
• 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
• 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.
•

the Standard Management Procedure – Unexpected Heritage Items (Roads and
Maritime 2015) will be followed if any unexpected heritage items, archaeological
remains or potential relics of non-Aboriginal origin are encountered.
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Timing

Standard /
additional
safeguard

Construction
Contractor(s)

Construction

Core standard
safeguard
AH2
Section 4.9 of
QA G36
Environment
Protection

Construction
Contractor(s)

Construction

N/A

Construction

Core standard
safeguard H2
Section 4.10
of QA G36

Responsibility

Construction
Contractor(s)

ID

Potential Impact

OT4

Water quality

OT5

Water quality

OT6

Water quality

OT7

Water quality

OT8

Water quality

OT9

Construction waste
management

Environmental safeguard

Responsibility

Timing

Standard /
additional
safeguard

•

work will only recommence once the requirements of that procedure have been
satisfied.

•

vehicle wash down and concrete wash out to occur in appropriately bunded
location(s)

Construction
Contractor(s)

Construction

N/A

•

a Spill Management Plan would be prepared for the proposal. If a spill or incident
occurred, the Roads and Maritime Environmental Incident Classification and
management Procedure would be implemented.

Construction
Contractor(s)

Construction

N/A

•

all fuels, chemicals and liquids to be stored in an impervious bunded area and at least
50 metres from any creek or waterway, and slopes with a gradient above 10 per cent

Construction
Contractor(s)

Preconstruction

N/A

•

refuelling of plant and equipment to occur either off-site, or in an appropriately bunded
area and at least 50 metres from any creek or waterway, and slopes with a gradient
above 10 per cent
refuelling machinery would have spill prevention mechanisms, refuelling areas would
have appropriate containment and emergency spill equipment, refuelling would also
be supervised.

Construction
Contractor(s)

Construction

N/A

consideration would be given to planting drainage swales with suitable plant species
to provide nominal water quality treatment.

Construction
Contractor(s)

Construction

N/A

Construction
Contractor(s)

Construction

N/A

•

•

A Resource and Waste Management Plan (RWMP) would 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 the
EPA’s Waste Classification Guides 2014
• quantity and classification of excavated material generated because of the proposal
(Refer Roads and Maritime Waste Management Fact Sheets 1-6, 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 would be stored and treated on-site
• identification of available recycling facilities on and off site
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Environment
Protection

ID

Potential Impact

Environmental safeguard
•
•
•

Responsibility

Timing

Standard /
additional
safeguard

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.

OT10 Resource use

Excavated material will be reused onsite for fill where feasible to reduce demand on
resources.

Construction
Contractor(s)

Construction

N/A

OT11 Utilities

Prior to the commencement of works:
• the location of existing utilities and relocation details will be confirmed following
consultation with the affected utility owners
• if the scope or location of proposed utility relocation works falls outside of the
assessed proposal scope and footprint, further assessment will be undertaken.

Construction
Contractor(s)

Preconstruction

Core standard
safeguard U1

Disruption to utility
OT12 services during
construction

Residents are to be informed prior to any interruptions to utility services that may be
experienced because of utilities relocations.

Construction
Contractor(s)

Construction

N/A

Consultation with utility providers will continue through detailed design to ensure
satisfactory protection of assets is achieved.

Construction
Contractor(s)

Construction

N/A

Construction
Contractor(s)

Construction

Core standard
safeguard
HAZ1

OT13

OT14

Relocation of
sensitive utilities

Hazards and risk
management

A Hazard and Risk Management Plan (HRMP) will be prepared and implemented as part
of the CEMP. The HRMP will include, but not be limited to:
• details of hazards and risks associated with the activity
• measures to be implemented during construction to minimise these risks
• record keeping arrangements, including information on the materials present on the
site, material safety data sheets, and personnel trained and authorised to use such
materials
• a monitoring program to assess performance in managing the identified risks
• contingency measures to be implemented in the event of unexpected hazards or risks
arising, including emergency situations.
The HRMP will be prepared in accordance with relevant guidelines and standards,
including relevant Safe Work Australia Codes of Practice, and EPA or Office of
Environment and Heritage publications.
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Licencing and approvals
Table 42 provides a list of the licences and approvals required to construct and operate the proposal.
Table 42 Summary of licences and approvals required

Instrument

Assessment

Requirement

Protection of the Environment
Operations Act 1997 (s43)

The proposal does not meet the requirements of a ‘scheduled
activity’ under Schedule 1 of the Act and therefore would not
require an EPL.

Not required

Heritage Act 1977

The proposal would not impact on any heritage items or places
listed on the State Heritage Register.

Not required

National Parks and Wildlife
Act 1974 (s90)

The proposal is unlikely to impact on any items or places of
Aboriginal significance.

Not required

Threatened Species
Conservation Act 1995 (s91)

The proposal would not have an impact on any threatened flora or
fauna species, populations or communities or their habitats.

Not required

Fisheries Management Act
1994 (s199

Adequate stormwater quality measures would be implemented
during the construction and operation of the proposal. The proposal
would not affect any listed threatened species, populations,
Not required
ecological communities, or marine vegetation or involve dredging
or dam works.

Roads Act 1993

A Road Occupancy License would be required from the relevant
Required
roads authority by the Contractor for road works and any temporary
Construction
road closures.
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Conclusion
This chapter provides the justification for the proposal considering its biophysical, social and economic
impacts, the suitability of the site and whether the proposal is in the public interest. The proposal is also
considered 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.

Justification
The proposal has been assessed against and is consistent with strategies and plans including:
•

NSW Premier’s Priorities

•

A Plan for Growing Sydney (DP&E 2014a)

•

Rebuilding NSW – State Infrastructure Strategy 2014 (DP&E 2014a)

•

NSW Long Term Transport Master Plan (Transport for NSW 2014)

•

Sydney’s Cycling Future: Cycling for Everyday Transport (Transport for NSW 2013b).

The subject section of Belmore Road and the M5 South West Motorway is currently affected by traffic
congestion and road users frequently experience major traffic delays, both during and outside of peak
periods. There is also limited amenity and connectivity for pedestrians and cyclists. The proposal would
address these issues by:
•

a new eastbound entry road ramp that will connect Belmore Road to the M5 South West Motorway. The
initial section of the road ramp will comprise of two lanes for about 150 metres, before forming into one
lane for merging onto the M5 South West Motorway

•

a new westbound exit road ramp that will connect Belmore Road to the M5 South West Motorway. The
road ramp will comprise of one lane for about 150 metres, before splitting into two lanes to allow for one
left turn lane and one right turn lane onto Belmore Road

•

widening the existing eastbound exit road ramp connecting the M5 South West Motorway to Belmore
Road, to allow one left turn lane and two right turn lanes from the road ramp onto Belmore Road

•

upgrading of Belmore Road north of the Belmore Road bridge to allow for vehicles travelling in the
southbound direction on Belmore Road to turn left onto the eastbound entry road ramp that will connect
Belmore Road to the M5 South West Motorway

•

upgrading of Belmore Road to modify to the centre median on the Belmore Road bridge to provide a
120 metre (about) northbound right turn lane and storage for vehicles turning right onto the eastbound
entry road ramp that will connect Belmore Road to the M5 South West Motorway

•

provision of tolling gantries on each new ramp to facilitate toll collection (by InterLink Roads)

•

upgrading of existing and providing new traffic signals at the Belmore Road intersection with the M5
South West Motorway, north of the Belmore Road bridge

•

upgrading of existing and providing new traffic signals at the Belmore Road intersection with the M5
South West Motorway, south of the Belmore Road bridge

•

construction of a new shared user path through the Rotary Park between Belmore Road and Bonds
Road

•

connections to the dedicated off-road pedestrian footpath on Belmore Road.
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While there would be some environmental impacts because of the proposal, they have been avoided,
minimised or mitigated wherever possible through design and site-specific safeguards summarised in
Section 7.2.
The benefits of the proposal are both long term and wide ranging. These benefits outweigh the adverse
impacts that may be generated by the proposal, which are mostly temporary and local in nature.

Objects of the EP&A Act
Table 43 provides consideration of the proposal in the context of the objects of the EP&A Act.
Table 43 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 improve the transport network while
minimising impacts on the natural and built environment.
It is therefore consistent with the objective of promoting
the social and economic welfare of the community and a
better environment.

5(a)(ii) To encourage the promotion and co-ordination of
the orderly economic use and development of land.

The proposal represents the improvement of land used
for arterial road purposes. The continued use of the land
for that purpose and the proposed efficiency and road
safety improvements represent the orderly economic use
and development of land.

5(a)(iii) To encourage the protection, provision and coordination of communication and utility services.

The proposal is designed to minimise impacts on
communication and utility services. Adjustments would
occur in consultation with relevant service providers.

5(a)(iv) To encourage the provision of land for public
purposes.

The proposal represents the improvement of a public
asset.

5(a)(v) To encourage the provision and co-ordination of
community services and facilities.

The proposal would improve an element of the transport
network on which the community relies.

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 would have some impact on the natural
environment. Measures have been proposed to reduce
that impact.

5(a)(vii) To encourage ecologically sustainable
development.

Ecologically sustainable development is considered in
respect to the proposal.

5(a)(viii) To encourage the provision and maintenance of
affordable housing.

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.

Not relevant to the proposal.

5(c) To provide increased opportunity for public
involvement and participation in environmental planning
and assessment.

Community involvement has occurred during the
proposal’s development.
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Ecologically sustainable development
Ecologically sustainable development (ESD) is development that improves the total quality of life, both now
and in the future, in a way that maintains the ecological processes on which life depends. The principles of
ESD have been a consideration during the proposal’s development.
The EP&A Act recognises that ESD requires the effective integration of economic and environmental
considerations in decision-making processes. The four main principles supporting the achievement of ESD
are considered in the context of the proposal below.

The precautionary principle
This principle states that ‘if there are threats of serious or irreversible damage, lack of scientific certainty
should not be used as a reason for postponing measures to prevent environmental degradation’.
Evaluation and assessment of alternative options have aimed to reduce the risk of serious and irreversible
impacts on the environment. Stakeholder consultation raised issues for consideration and a range of
specialist studies were undertaken for key issues to provide accurate and impartial information to assist in
the evaluation of options.
The detailed assessment of potential environmental impacts in the preparation of the detailed design has
sought to minimise impacts on the urban and natural amenity of the proposal area while maintaining
engineering feasibility and safety for all road users. Several safeguards have been proposed to minimise
potential impacts. These safeguards would be implemented during construction and operation of the
proposal. No safeguards have been postponed because of lack of scientific certainty.
A construction environment management plan would be prepared prior to commencing construction. This
requirement would ensure that the proposed activities achieve a high-level of environmental performance.
No mitigation measures or management mechanisms would be postponed because of a lack of
information.

Intergenerational equity
The principle states that ‘the present generation should ensure that the health, diversity and productivity of
the environment is maintained or enhanced for the benefit of future generations’.
The proposal would provide long-term benefits by reducing traffic congestion, accommodating future traffic
growth and addressing the road safety issues on this section of Belmore Road. The proposal would also
benefit future generations by ensuring that it does not give rise to long-term adverse impacts on the
environment.
Should the proposal not proceed, the principle of intergenerational equity may be compromised, as future
generations would inherit a lower level of service on this important road. Travel times and the number of
accidents along the motorway are likely to increase as the volume of traffic increases over time.
The proposal would benefit future generations by ensuring that road safety is improved, with this being a
positive benefit to road users and the wider community.

Conservation of biological diversity and ecological integrity
This principle states that the ‘diversity of genes, species, populations and communities, as well as the
ecosystems and habitats to which they belong, must be maintained and improved to ensure their survival’.
A thorough assessment of the existing local environment has been undertaken to identify and manage any
potential impacts of the proposal on local biodiversity. Specific design efforts have been taken to avoid and
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minimise impacts on biodiversity. Where impacts could not be avoided, management measures for future
offsetting have been provided.

Improved valuation, pricing and incentive mechanism
This principle requires that ‘costs to the environment should be factored into the economic costs of a
project’.
The REF has examined the environmental consequences of the proposal and identified management
measures and safeguards for areas which have the potential to experience adverse impacts.
Requirements imposed in terms of implementation of these mitigation measures would result in an
economic cost to Roads and Maritime. The implementation of management measures and safeguards
would increase both the capital and operating costs of the proposal. This signifies that environmental
resources have been given appropriate valuation.
The design for the proposal has been developed with an objective of minimising potential impacts on the
surrounding environment. This indicates that the concept design for the proposal has been developed with
an environmental objective in mind.

Conclusion
The proposed upgrade of the M5 South West Motorway and Belmore Road intersection is subject to
assessment under Part 5 of the EP&A Act. This REF has examined and considered fully possible all
matters affecting or likely to affect the environment because of the proposed activity. This has included
consideration (where relevant) of 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. It has also considered potential impacts to matters of national
environmental significance listed under the Federal EPBC Act.
Several 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 biodiversity, contamination, and noise and
vibration. Safeguards and management measures as detailed in this REF would ameliorate or minimise
these expected impacts. The proposal would also provide positive impacts through reducing travel times
and easing congestion. On balance, the proposal is considered justified and the following conclusions are
made.

Significance of impact under NSW legislation
The proposal would be unlikely to cause a significant impact on the environment. Therefore, it is not
necessary for an environmental impact statement to be prepared and approval to be sought from the
Minister for Planning under Part 5.1 of the EP&A Act. A Species Impact Statement is not required. The
proposal is subject to assessment under Part 5 of the EP&A Act. Consent from Council is not required.

Significance of impact under Australian legislation
The proposal is not likely to have a significant impact on matters of national environmental significance or
the environment of Commonwealth land within the meaning of the Environment Protection and Biodiversity
Conservation Act 1999. A referral to the Australian Department of the Environment is not required.
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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.

A.M. Davey
Senior Associate Environmental Scientist
SMEC
Date: 20 November 2017

I have examined this review of environmental factors and accept it on behalf of Roads and Maritime
Services.

Date:
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Terms and acronyms used in this REF
Term / acronym

Description

CEMP

Construction environmental management plan

EIA

Environmental impact assessment

EP&A Act

Environmental Planning and Assessment Act 1979 (NSW). 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.

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

FM Act

Fisheries Management Act 1994 (NSW)

ISEEP

State Environmental Planning Policy (Infrastructure) 2007

LEP

Local Environmental Plan. A type of planning instrument made under Part 3 of the EP&A
Act.

MNES

Matters of national environmental significance under the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999.

Roads and Maritime

NSW Roads and Maritime Services

SEPP

State Environmental Planning Policy. A type of planning instrument made under Part 3 of
the EP&A Act.

TSC Act

Threatened Species Conservation Act 1995 (NSW)

QA Specifications

Specifications developed by Roads and Maritime Services for use with road work and bridge
work contracts let by Roads and Maritime Services.
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