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Executive summary
The proposal
Transport for NSW (TfNSW) proposes to upgrade Garfield Road West between Richmond Road, Marsden
Park, and Denmark Road, Riverstone (the proposal) to address increased traffic demand associated with
the development of the North West Growth Area. Key features of the proposal would include:
Widening and upgrade of about 3.2 kilometres of Garfield Road West between Richmond Road,
Marsden Park and Denmark Road, Riverstone including:
o

Upgrade from the existing two lane undivided road to a four lane divided road with provision
to widen to six lanes within the median in the future

o

Realignment of Garfield Road West between Penprase Street and Denmark Road

o

Construction of new twin bridges about 320 metres long over Eastern Creek and Bells Creek
as part of the new alignment.

Modifications to Robert Street, Lynhurst Street, Penprase Street and Denmark Road including
signalisation of the intersections and tie-ins for future road upgrades
Provision for pedestrians and cyclists along Garfield Road West between Richmond Road and
Denmark Road
New bus facilities along Garfield Road West
Drainage improvements and flood mitigation work including:
o

Reinforced box culverts, pipes, pits and swales along Garfield Road West

o

Transverse drainage across driveways/property access points

o

The provision of flood compensation areas near the proposal alignment.

Property acquisition, demolition, and adjustments to access associated with the upgrade of the
existing Garfield Road West and the realignment between Penprase Street and Denmark Road
o

Temporary ancillary facilities during construction along Garfield Road West

o

Relocation of utility services in proximity to the proposal alignment.

Need for the proposal
The NSW Government has proposed a road network to support the forecast population growth and
increased traffic and transport in the North West Growth Area. Special Infrastructure Contribution (SIC)
funding was allocated for the development of the proposal, as it was identified that the proposal is required
to provide infrastructure to support a growing population in the North West Growth Area.
Roads and Maritime Services (RMS) (now referred to as TfNSW) published the North West Growth Centre
- Road Network Strategy to identify road network upgrades to support the development of North West
Growth Area.
This strategy identified that upgrading Garfield Road would help manage future traffic impacts of the North
West Growth Area, by improving traffic flow within the Riverstone town centre in the short-term, improving
crossings of the T1 (North Shore & Western Link) and T5 (Cumberland Line) in the short to medium-term,
and managing future traffic impacts of the North West Growth Centre in the long-term. The proposal would
therefore improve and support the estimated growth within and around Riverstone, by providing increased
capacity and improved traffic flow for all road users, including buses.
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Proposal objectives
The objectives of the proposal are to:
Improve road infrastructure to support the estimated growth within the North West Growth Centre,
by increasing capacity and improving traffic flow for all road users
Provide a road corridor that is safe for all road users
Promote public transport by providing better access to Riverstone train station
Reduce travel times between Windsor Road and Richmond Road
Support local flood evacuation for the crossing of Eastern Creek
Encourage and improve active transport use by providing facilities for walking and cycling.

Options considered
The following five options were considered in developing this proposal:
‘Do nothing’ option
The ‘do nothing’ option would retain the existing Garfield Road West. Given the future
growth associated with the North West Growth Centre, this option would not provide
adequate capacity to meet the objectives of the North West Growth Centre Land Use and
Infrastructure Implementation Plan and the Road Network Strategy. Therefore, this option
was not progressed as part of the options analysis.
Strategic design option
This option involves the widening of the existing Garfield Road West corridor from a two lane
road to a four lane divided road with capacity to widen to six lanes. This includes the
widening of the road into two lots land subject to Aboriginal land claims under the Aboriginal
Land Rights Act 1983, Lot 7005 and 7006 in DP1028004. It also includes the modifications
to the existing Eastern Creek Bridge which is listed under the Heritage Act 1977 - s.170
NSW State agency heritage register.
Realignment Option 1
This option involves the widening of Garfield Road West from a two lane road to a four lane
divided road with capacity to widen to six lanes in the future. This option involves realigning
the existing Garfield Road West further south, between Fermoy Road and Dromana Road.
The provision of a north-south connector road near Carnarvon Road would be required for
potential tie-ins to the local road network. The Carnarvon Road intersection would be
relocated further south of the existing intersection to minimise some of the impact to land
subject to an Aboriginal land claim. This option requires a new bridge structure as the
alignment crosses Eastern Creek and Bells Creek, and passes through flood prone land.
Realignment Option 2
This option involves the widening of Garfield Road West from a two lane road to a four lane
divided road with capacity to widen to six lanes. It follows the same realignment of Garfield
Road West between Fermoy Road and Dromana Road as Realignment Option 1, however
the north-south connector road and associated intersection would be located further to the
west to better align with the existing infrastructure and tie-in locations at Penprase Street,
and to avoid the land subject to Aboriginal land claims. This option also requires a new
bridge structure as the alignment crosses Eastern Creek and Bells Creek, and passes
through flood prone land.
Realignment Option 3
This option involves the widening of Garfield Road from a two lane road to a split
carriageway with two lanes in each direction and future capacity for three lanes in each
direction. This option would utilise the existing Garfield Road West for eastbound traffic and
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the alignment described in Realignment Option 1 and 2 for westbound traffic. This option
would require additional intersections, and modifications to the existing Garfield Road West
alignment and intersections. The ‘do nothing’ option would not meet the project objectives or
key criteria. Given the future growth associated with the North West Growth Centre, this
option would not provide adequate capacity to meet the objectives of the North West Growth
Centre Land Use and Infrastructure Implementation Plan and the Road Network Strategy.
The ‘do nothing’ option would not meet the project objectives or key criteria. Given the future growth
associated with the North West Growth Centre, this option would not provide adequate capacity to meet the
objectives of the North West Growth Centre Land Use and Infrastructure Implementation Plan and the
Road Network Strategy.
An assessment of the three realignment options was undertaken to determine the preferred route to be
compared against the strategic design option. The options analysis identified Realignment Option 2 as the
preferred option as it provides a safe alternate to the option to widen the existing alignment of Garfield
Road West and minimises the impact to land subject to Aboriginal land claims.
The detailed incremental options analysis between the preferred realignment and strategic design
confirmed that Realignment Option 2 should progress as the preferred option as it was assessed to better
meet the development criteria.
Further design refinements have been made to maximise the environmental performance of the Proposal,
including:
Minimising property impacts
Avoiding the Caltex and Jemena pipeline easement
Reduction of the construction footprint at the Roberts Street tie-in.

Statutory and planning framework
As the proposal is for a road and road infrastructure facilities and is to be carried out on behalf of TfNSW, it
can be assessed under Division 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act).
Development consent from council is not required.
TfNSW is the determining authority for the proposal. This Review of Environmental Factors (REF) fulfils
Transport for NSW’s obligation under Section 5.5 of the EP&A Act including to examine and take into
account to the fullest extent possible all matters affecting or likely to affect the environment by reason of the
activity.
The proposal does not require development consent or approval under State Environmental Planning
Policy (Coastal Management) 2018, State Environmental Planning Policy (State and Regional
Development) 2011 or State Environmental Planning Policy (State Significant Precincts) 2005.
The proposal is not likely to significantly impact threatened species and ecological communities, within the
meaning of the Biodiversity Conservation Act 2016 therefore a Species Impact Statement or Biodiversity
Development Assessment Report is not required.
The proposal is not likely to have a significant impact on an endangered ecological community, within the
meaning of the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). Under the
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. However, a referral is not required
for proposed road activities that may affect nationally listed threatened species, 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.
The proposal intersects two creeks that offer moderate key fish habitat (sensitivity TYPE 1 and waterway
CLASS 2). Therefore, consultation with the Minister for Agriculture and Western New South Wales would
be undertaken prior to construction, as required under Part 7 of the Fisheries Management Act 1994.
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Several permissions and licenses would be obtained before commencing the proposal, including:
Aboriginal heritage impact permit(s) under the National Parks and Wildlife Act 1974
Road Occupancy Licence/ Road Occupancy Permit under the Roads Act 1993
Environment protection licence under the Protection of Environment Operations Act 1997
Licences/ leases under the Crown Land Management Act 2016
A Water Supply Works approval under the Water Management Act 2000
Permit(s) under the Part 7 of the Fisheries Management Act 1994.

Community and stakeholder consultation
Transport for NSW has sought community feedback on the proposal through a combination of notifications
and consultation with key stakeholders and affected property owners and residents.
Consultation with the community began in late 2013 on the project, since then the communication and
engagement activities to date have included:
Door knocks of local residents
Distribution of project updates
Community information sessions and online community consultation
Meeting with stakeholders and local residents
Operation of a community information phone number and project email address
Online activities including website updates, interactive portal and social media campaigns.
Several rounds of consultation have taken place, in late 2013 and early 2014, Roads and Maritime (now
TfNSW) invited community feedback on the removal of the rail level crossing on Garfield Road. In late 2014
and early 2015 the community was invited to comment on the proposed road network strategy.
The North West Growth Area as a whole was consulted on in July 2019, TfNSW sought feedback on future
road plans for the area as a whole as a result a community update focused on Garfield East and West was
developed encouraging the community to provide any additional feedback.
In 2020 further planning and investigations of the area indicated that a new alignment would be required as
a result of this change, TfNSW carried out further community consultation in August 2020. This provided
the opportunity to seek further feedback on the new alignment and also serve as an update of the North
West Growth area and the projects in the area. During this time feedback was gathered from the
community via phone, email, Facebook and the online community consultation. Some issues or enquires
raised during community consultation included:
Location of bus routes and stops
Impacts to cyclists and pedestrians
Impacts to local residents
Flooding effects
Local road connectivity
Preserving Riverstone’s historical significance
Land zoning of surrounding developments
Traffic implications at Riverstone Station
Impact to drainage reserves
Impact to open spaces
Impact to Existing Native Vegetation areas in E2 zoned land.
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This REF has been placed on public display and community comments are invited. All comments received
would be considered before finalising the proposal’s concept design. The community would be kept
informed of any further changes to the proposal resulting from this and any future consultation process.
Following the public display period, submissions will be collated and responses to them will be detailed in a
submissions report.

Environment impacts
Most of the proposal involves an upgrade of the existing Garfield Road West, with a realignment of the
existing road between Penprase Street and Denmark Road. The proposal would be built primarily on open
land used for low density residential and agricultural purposes, with patches of remnant native vegetation
throughout.
The main environmental impacts of the proposal are:
Traffic and transport
During construction, potential traffic and transport impacts and risks include:
Delays to buses on Garfield Road West and temporary reduction in access to bus stops. Some bus
stops may need to be relocated particularly where work is being undertaken within the existing
Garfield Road West corridor
Temporary changes in pedestrian and vehicle movements. This may lead to short delays and
inconvenience for vehicles currently using Garfield Road West
Potential for temporary road or lane closures during kerb and gutter work.
The proposal would result in the following benefits to road users during operation:
Enhanced pedestrian safety and connectivity through the provision of off-road cycling and
pedestrian facilities along the entire length of Garfield Road West where currently there are none.
The three new signalised intersections would provide six formal pedestrian and cycling crossing
points of Garfield Road West, where currently there are none. This would facilitate active transport
access between precincts north and south of Garfield Road
Bus user benefits through the provision of bus stops with footpath access and signalised crossing
points of Garfield Road West. These provisions would improve pedestrian access to bus stops.
Hydrology and flooding
During construction, with earthworks modifying the surface levels temporarily, there is potential for changes
in the volumes and rate of runoff from the catchments within the construction boundary. Flow from
disturbed areas will be routed to sedimentation basins for both the control of discharge from the
construction area and quality control of the runoff.
Stockpiles for materials and plant stores when located within a floodplain can cause obstructions to flow
and also become mobilised during flood events increasing the risk of blockages and mobilisation of
materials/sediments. The storage of stockpiled materials and equipment/plant is to be established outside
of regular flood event extents, i.e.: outside the extent of the 20% AEP flood extent.
The proposal would result in a minor increase in peak flows. Filling of the floodplain for the upgraded
Garfield Road West alignment would result in a loss of floodplain storage. Excavation beneath the bridge is
required to mitigate the impact that the project would otherwise have on peak flood levels on the Eastern
Creek floodplain upstream of the road corridor. An additional area downstream of the Garfield Road West
alignment has been identified for lowering of floodplain overbank area to provide compensatory storage for
the flood storage lost through filling for the road embankment.
The proposal may result in increased flood levels at some properties. Transport for NSW would continue to
refine the design throughout the detailed design phase to try and further reduce potential flooding impacts
including the carrying out floor level surveys to confirm the potential impact.
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Socio-economic
The proposal would require full and/or partial acquisition of 325 properties, which
contain about 34 residences. Properties affected by the proposal would be acquired by TfNSW prior to
construction. This would be done in accordance with the provisions of the Property Acquisition (Just Terms
Compensation) Act 1991. TfNSW has commenced consultation with affected property owners and will
continue to engage with these owners through the detailed design phase about specific property impacts,
including the acquisition process.
There are 12 properties to be temporarily leased by TfNSW to support works during the construction
phase.
Given the relatively rural and low-density character of the area, negative impacts associated with
construction on landscape character and visual amenity, traffic and transport, and businesses would be
minimal.
Once operational, the proposal would support economic growth, improve connectivity and potentially help
reduce congestion and safety issues.
Property and land use
The proposal would impact 325 properties, which includes 78 property owners. Of these, 222 properties
would need to be fully acquired, 91 properties partially acquired, 12 properties partially acquired and leased
to construct the new road.
Although the amount of property acquisition is considerable and would impact the capacity for the
development of residential and commercial lots in the future, there would be long term improvements in
access, connectivity, and amenity for users of the road and the surrounding infrastructure and facilities.
Further, mitigation measures to be implemented would ensure that access to properties is considered, or
alternate access arrangements are provided.
All properties affected by changed access arrangements as a result of the proposal would be provided with
restored or new permanent access arrangements during operation.
Noise and vibration
During construction, a total of 219 residential receivers would be impacted by noise levels in exceedance of
the ICNG Noise Management Levels during standard construction hours. This total rises to 233 residential
receivers outside of standard construction hours. Ten receivers have been identified as highly noise
affected by construction.
Vibration generating equipment is unlikely to be operated within ten metres of buildings and is therefore
unlikely to generate vibration levels with the potential to cause building damage. Safe working distances for
vibration generating equipment for both human comfort and building damage will be determined during
construction.
Construction works involving concrete saws, vibratory roller or hydraulic hammers have the potential to
generate vibration levels in exceedance of human comfort criteria at residential receivers within 30 metres,
60 metres and 80 metres, respectively.
Based on predicted operational noise levels for 2036 a total of 25 residential receivers have been identified
as qualifying for consideration for noise mitigation in accordance with guidelines set out in the Roads and
Maritime’s Noise Mitigation Guideline. The two schools, Marsden Park Public School and Richard Johnson
Anglican School Marsden Park Campus, are the only two non-residential receivers with buildings eligible
for consideration of noise mitigation. An analysis of the different options is provided in Section 5.6 of
Appendix F. The analysis concluded that at property treatment is the most suitable noise mitigation
measure for all affected properties.
Biodiversity
There is potential for minor impacts to fauna during construction.
The proposal would remove about 1.54 hectares of Threatened Ecological Communities within the noncertified land.
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Functional connectivity for highly mobile fauna species would remain in the study area. However, local
division of some wildlife populations, isolation of key habitat resources, loss of genetic interchange, and
loss of population viability for some species may occur.
Impacts from constructing the new bridge on aquatic habitats are likely to be low given appropriate
mitigation measures would be in place.
The proposal would not impact any vegetation mapped as ‘Existing Native Vegetation’ under the State
Environmental Planning Policy (Sydney Region Growth Centres) 2006.
The proposal is not likely to significantly impact threatened species or ecological communities or their
habitats, within the meaning of the Biodiversity Conservation Act 2016 or Fisheries Management Act 1994
and therefore a Species Impact Statement or Biodiversity Development Assessment Report is not required.
The proposal is not likely to significantly impact threatened species, ecological communities or migratory
species, within the meaning of the Environment Protection and Biodiversity Conservation Act 1999.
TfNSW is to provide biodiversity offsets for impacts that exceed the clearing thresholds described in the
RMS Guideline for Biodiversity Offsets (TfNSW, 2016). One offset threshold exceedance is identified for
impacts on PCT 849 Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain,
Sydney Basin Bioregion, as the works involve clearing of national or NSW listed critically endangered
ecological communities. An estimated 0.69 ha of PCT 849 in moderate good condition is being impacted
and, consequently, requires an offset ranging from 2.76 hectares, where the offset site are in moderate to
good condition, to 5.52 hectares for an offset site where the entirety of the offset is in poor condition.
A Biodiversity Offset Strategy (BOS) is required for this proposal and would be prepared following
completion of detailed design to allow for the updating of offset calculations to document the final offset
requirement for the proposal.
Aboriginal heritage
The proposal design has been realigned to avoid an Aboriginal land claims area. The proposal area
contains several landforms classified as being highly archaeologically sensitive. Eastern Creek, the
confluence of Eastern Creek and Bells Creek, and associated terrace and lower slope features, are
particularly archaeologically sensitive. The proposal would impact on two Aboriginal sites and therefore
requires an Aboriginal heritage impact permit under Section 90 of the National Parks and Wildlife Act 1974.
Potential harm to Aboriginal objects or places are considered likely to occur because of the proposal. A
Stage 3 PACHCI process is currently being prepared for the proposal.
Non-Aboriginal heritage
No listed heritage items would be directly impacted by the proposal. The proposal would, however, impact
the views and vistas both to and from two local heritage items; House and Slab Cottage (I83) and former
Butcher’s Shop (I78). Based on the concept design two potential heritage items – 49, Clifton Road and the
former Riverstone Meatworks’ cottages - would be demolished as part of the proposal. Further assessment
of the potential heritage items at 49 Clifton Road and the group of four cottages would be undertaken by
TfNSW during detailed design to confirm the heritage significance of these properties.
Landscape character and visual impacts
Construction of the proposal would result in a combination of temporary and permanent impacts to the
existing landscape. Amenity impacts associated with the proposal include increases in noise and air
emissions, changed traffic conditions and access arrangements, additional traffic on roads, tree removal
and changes to views.
Storage of construction materials, equipment and stockpiled materials would occur throughout construction,
but construction staging would result in visual impacts not being spread across the entire proposal area at
the one time.
The proposal aims to protect and enhance existing views, character and cultural values of the corridor by:
Providing a distinction between the ecological areas and the rural residential areas and proposed
new residential areas
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Strengthening native vegetation communities and riparian corridors by maximising tree planting
opportunities and minimising tree removal
Maximising opportunities to retain and enhance the driver experience through views into the
surrounding landscape to foster a sense of place
Providing a flowing road alignment that is responsive to, and integrated with the natural and built
landscape
Developing a simple and unified palette of elements and details that are attractive and easily
maintained.

Justification and conclusion
The NSW Government has proposed a road network to support the forecast population growth and
increased traffic and transport in the North West Growth Area. Special Infrastructure Contribution (SIC)
funding was allocated for the development of the proposal, as it was identified that the proposal is required
to provide infrastructure to support a growing population in the North West Growth Area.
Through the design and environmental assessment process TfNSW has concluded that the preferred
alignment for the project is Realignment Option 2 which better aligns with the existing infrastructure and tiein locations, and avoids land subject to Aboriginal land claims.
This REF and its supporting technical studies have identified the risks and impacts that would occur as a
result of building the proposal. TfNSW realises that in order to build and operate the proposal there would
be a number of changes to the local area. The proposal would result in some vegetation and tree loss
across an area whose values are protected under State and Commonwealth legislation. It would also have
an effect on areas of Aboriginal heritage value. There would also be some short term disruption while the
proposal is being built. Such impacts are consistent with similar road-development projects in semi-urban
areas and would be safeguarded and managed by implementing measures that have been set out in
published TfNSW environmental management guidance as being effective in reducing the magnitude,
extent, duration and scope of the proposal’s impacts. Central to this would be managing and timing the
work to minimise disruption as far as is practicable for road users, residents and other affected
stakeholders. This REF has included additional safeguards and management measures before work starts
to ensure the proposal’s residual effect on the environment is not significant.

Display of the review of environmental factors
This REF is on display for comment for 28 days. You can access the documents in the following ways:
The public display period will be advertised in the community update which will be distributed to the local
community and also in the local newspaper, The Hawkesbury Gazette.
Online community consultation will be carried out via Facebook.
Internet
The documents are available as pdf files on the Transport for NSW website at
www.nswroads.word/GarfieldRd
Copies by request
Electronic copies are available by contacting our project team on 1300 367 561.

How can I make a submission
To make a submission about this proposal, please send your written comments to:
Garfield Road upgrade, Transport for NSW, PO Box 973 Parramatta CBD NSW 2124
xii

NWCG@transport.nsw.gov.au
Submissions will be managed in accordance with the Transport for NSW Privacy Statement which can be
found here https://www.transport.nsw.gov.au/about-us/transport-privacy or by contacting
privacy@transport.nsw.gov.au for a copy.

What happens next
Transport for NSW will collate and consider the submissions received during public display of the REF.
After this consideration, Transport for NSW will determine whether or not the proposal should proceed as
proposed and will inform the community and stakeholders of this decision.
If the proposal is determined to proceed, Transport for NSW will continue to consult with the community
and stakeholders prior to and during construction.
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1.

Introduction

1.1

Proposal identification

Transport for NSW (TfNSW) proposes to upgrade Garfield Road West between Richmond Road, Marsden
Park, and Denmark Road, Riverstone (the proposal) to address increased traffic demand associated with
the development of the North West Growth Area. Key features of the proposal would include:
Widening and upgrade of about 3.2 kilometres of Garfield Road West between Richmond Road,
Marsden Park and Denmark Road, Riverstone including:
o

Upgrade from the existing two lane undivided road to a four lane divided road with provision
to widen to six lanes within the median in the future

o
o

Realignment of Garfield Road West between Penprase Street and Denmark Road
Construction of new twin bridges about 320 metres long over Eastern Creek and Bells Creek
as part of the new alignment

Modifications to Robert Street, Lynhurst Street, Penprase Street and Denmark Road including
signalisation of the intersections and tie-ins for future road upgrades
Provision for pedestrians and cyclists along Garfield Road West between Richmond Road and
Denmark Road
New bus facilities along Garfield Road West
Drainage improvements and flood mitigation work including:
o Reinforced box culverts, pipes, pits and swales along Garfield Road West
o
o

Transverse drainage across driveways/property access points
The provision of flood compensation areas near the proposal alignment

Property acquisition, demolition, and adjustments to access associated with the upgrade of the
existing Garfield Road West and the realignment between Penprase Street and Denmark Road
Temporary ancillary facilities during construction along Garfield Road West
Relocation of utility services in proximity to the proposal alignment.
As shown in Figure 1-1, the proposal is located about 40 kilometres north west of the Sydney Central
Business District. Garfield Road West is a primary east-west road connection between Richmond Road
and Windsor Road, providing access between Marsden Park, Riverstone and Box Hill. The proposal is
located within the North West Growth Area in the Blacktown local government area (LGA).
An overview of the proposal is provided in Figure 1-2, and Section 3 describes the proposal in more detail.
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Figure 1-1 Location of the proposal
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Figure 1-2: Key features of the proposal
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1.2

Purpose of the report

This review of environmental factors (REF) has been prepared by Mott MacDonald and RPS on behalf of
TfNSW. For the purposes of this work, TfNSW is the proponent and the determining authority under
Division 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act).
The purpose of the REF is to describe the proposal, to document the likely impacts of the proposal on the
environment, and to detail mitigation and management measures to be implemented.
The description of the proposed work and assessment of associated environmental impacts has 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 (Is an EIS required? guidelines) (DUAP, 1995/1996), Roads and Related Facilities
EIS Guideline (DUAP 1996), the Biodiversity Conservation Act 2016 (BC Act), the Fisheries Management
Act 1994 (FM Act), and the Australian Government’s Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act).
In doing so, the REF helps to fulfil the requirements of:
Section 5.5 of the EP&A Act including that TfNSW examine and take into account to the fullest
extent possible, all matters affecting or likely to affect the environment by reason of the activity
The strategic assessment approval granted by the Federal Australian Government under the EPBC
Act in September 2015, with respect to the impacts of TfNSW road activities on nationally listed
threatened species, ecological communities and migratory species.
The findings of the REF would be considered when assessing:
Whether the proposal is likely to have a significant impact on the environment and therefore the
necessity for an environmental impact statement to be prepared and approval to be sought from
the Minister for Planning under Division 5.2 of the EP&A Act
The significance of any impact on threatened species as defined by the BC Act and/or FM Act, in
Section 1.7 of the EP&A Act and therefore the requirement for a Species Impact Statement or a
Biodiversity Development Assessment Report
The significance of any impact on nationally listed biodiversity matters 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 the environment of 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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2.
2.1

Need and options considered
Strategic need for the proposal

The NSW Government has proposed a road network to support the forecast population growth and
increased traffic and transport in the North West Growth Area. Special Infrastructure Contribution (SIC)
funding was allocated for the development of the proposal, as it was identified that the proposal is required
to support a growing population.
Over the next ten years, 33,000 new homes will be provided in the North West Growth Area, and once fully
developed, the area could potentially accommodate around 90,000 homes and around 250,000 people.
Strategic planning documents most relevant to the proposal are identified below.
Strategic planning documents most relevant to the proposal are identified below.
2.1.1

NSW Premiers and State priorities

The New South Wales Government has committed to achieve 12 Premier's priorities and 18 state priorities
to grow the economy, deliver infrastructure, protect the vulnerable, and improve health, education and
public services across NSW.
The proposal supports and is relevant to the following Premier’s priority:
Building infrastructure - Key infrastructure projects to be delivered on time and on budget across
NSW
The proposal supports and is relevant to the following state priorities:
Improving road travel reliability - 90 per cent of peak travel on key road routes is on time
A safe transport system for every customer with the aim for zero deaths or serious injuries on the
network by 2056
Increase housing supply across NSW - Deliver more than 50,000 approvals every year.
Together with other road upgrades in the North West Growth Centre the proposal would provide adequate
road capacity for the projected population growth and would reduce travel time. The proposal would
improve road safety by improving traffic flow and east-west connectivity. Therefore, the proposal is
considered to be consistent with the Premier’s and state priorities.
2.1.2

A Metropolis of Three Cities – The Greater Sydney Region Plan

The Greater Sydney Region Plan (Greater Sydney Commission, 2018a) is the NSW Government’s 40-year
land use plan for Sydney. It plans to align land use, transport and infrastructure planning to reshape
Greater Sydney by establishing a vision for a metropolis of three cities consisting of the Eastern Harbour
City, Central River City and Western Parkland City.
The plan is structured around the strategies for infrastructure and collaboration, liveability, productivity,
sustainability and implementation across Greater Sydney. One of the ten directions of the framework is for
a city supported by infrastructure, by encouraging new developments through aligning with forecast growth
and optimising existing infrastructure where possible. The Plan suggests that the Central City which
encompasses Garfield Road West should focus on rebuilding in a high-growth environment by optimising
existing infrastructure.
2.1.3

Central City District Plan

The Central City District Plan (Greater Sydney Commission, 2018b) is a 20-year plan to manage growth in
the context of economic, social and environmental matters to achieve the 40-year vision of the Greater
Sydney Region Plan, providing a bridge between regional and local planning. The proposal aligns with
Planning Priority N1 of the Central City District Plan which is planning for a city supported by infrastructure.
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The North West Growth Area is a program of the NSW Government supported by the Greater Sydney
Region Plan and Central City District Plan, to guide the development of new communities in land release
areas and provide significant capacity into the medium and longer term.
The proposal would align with the objective to support the North West Growth Area through modelling the
growth potential and providing additional capacity for its long-term future. The proposal would also support
the growth and liveability of the North West Growth Area by providing improved public transport and active
transport facilities.
2.1.4

North West Priority Growth Area – Land Use and Infrastructure Implementation Plan

The North West Priority Growth Area – Land Use and Infrastructure Implementation Plan identifies the
opportunities for future urban growth and recommends a planning pathway to realise the area’s potential,
and to meet the strategic objectives of the Greater Sydney region and the Central City District (Department
of Planning and Environment, 2018). The North West Priority Growth Area – Land Use and Infrastructure
Implementation Plan encourages growth of its own centres within Sydney’s North West, such as Marsden
Park and Riverstone, alongside new communities. This is supported by the implementation of a Road
Network Strategy to improve access spines such as Garfield Road to better service the wider local and
regional road network, and the provision of bus prioritisation and active transport.
2.1.5

North West Growth Centre – Road Network Strategy

Roads and Maritime Services (now TfNSW) identified a number of road network upgrades for the North
West Growth Centre - Road Network Strategy, to facilitate the infrastructure planning in line with the North
West Priority Growth Area - Land Use and Implementation Plan. This strategy identified that it would
manage future traffic impacts of the North West Growth Centre by improving traffic flow in the short-term,
improving crossings of the Richmond rail line in the short to medium-term, and managing future traffic
impacts of the North West Growth Centre in the long-term as shown in Figure 2-1.
To facilitate effective planning and delivery, TfNSW split the Garfield Road corridor into the following three
proposed road upgrade project sections:
Garfield Road East corridor extends 3.4 kilometres between Piccadilly Street, Riverstone and
Windsor Road, Box Hill, subject to further planning and assessment
Garfield Road Central extends 800 metres between Piccadilly Street and Denmark Road,
Riverstone, subject to further planning and assessment
Garfield Road West corridor extends 3.2 kilometres between Richmond Road, Marsden Park and
Denmark Road, Riverstone, subject of this REF.
The area surrounding Riverstone is an integral part of the North West Growth Area and the expected
increase in population and development will mean significantly more traffic in the area. The proposal would
therefore improve and support the estimated growth within and around Riverstone, by providing increased
capacity and improved traffic flow for all road users, including buses.
2.1.6

Future Transport 2056

Prepared alongside the Greater Sydney Region Plan (Greater Sydney Commission, 2018a), Future
Transport 2056 (Transport for NSW, 2016) aims to align the long term planning of the transport network
within Greater Sydney, through acknowledging its role in land use, tourism, and economic development of
the region.
Future Transport 2056 identifies future directions for road customers including the provision of better road
connections, an expanded network of bus lanes, and safer roads, particularly during extreme weather
events. The proposal aims to meet these directions by improving road capacity, providing bus prioritisation
at intersections and improving flood immunity.
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2.1.7

NSW Road Safety Strategy 2012-2021

The NSW Road Safety Strategy 2012-2021 (Transport for NSW, 2012) sets the direction for road safety in
NSW. This strategy is underpinned by the safe system approach to improving road safety. This takes a
holistic view of the road transport system and interactions among the key components of that system – the
road user, the roads and roadsides, the vehicle and travel speeds.
The proposal would provide the opportunity to reduce crashes and help achieve the targets set by the
strategy by providing road safety improvements including increased flood immunity, upgraded intersections
which would reduce congestion, and to improve pedestrian and cyclist facilities.
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Figure 2-1: North West Growth Centre – Road Network Strategy (Roads and Maritime, 2020)
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2.2

Limitations of existing infrastructure

As described in Section 2.1, the area surrounding Riverstone is an integral part of the North West Growth
Area and the expected increase in population and development will mean significantly more traffic in the
area. Upgrading the Garfield Road corridor, including Garfield Road West, is one of a number of projects
that form part of the North West Growth Centre Road Network Strategy, as it is strategically important to
east-west transport movements.
The Garfield Road corridor is a 7.2 kilometre long road which extends from Richmond Road, Marsden Park
to Windsor Road, Riverstone. Garfield Road West, subject of this proposal is a section of this corridor
between Richmond Road, Marsden Park and Railway Terrace in Riverstone.
Garfield Road West is an arterial road with a sign posted speed limit ranging between 60km/h and 70km/hr.
The two lane road is currently the primary east-west connection between Richmond Road and Windsor
Road providing access between Marsden Park, Riverstone and Box Hill. Garfield Road West also provides
local access to existing residential areas in the form of priority intersections.
Garfield Road West at the rail crossing at Riverstone is currently acting as a major pinch-point of the road
network in the region, especially during peak hours. During peak hours, other aspects of Garfield Road
West including the key intersection of Garfield Road / Richmond Road are also at operational capacity.
Whilst upgrades to Garfield Road Central and Garfield Road East are subject to separate planning and
approval, this proposal aims to improve the capacity and safety of Garfield Road West to accommodate a
significant increase in traffic volume. The proposal would also provide key public transport routes with
connectivity to Riverstone Station and Rouse Hill Metro Station.

2.3
2.3.1

Proposal objectives and development criteria
Proposal objectives

The objectives of the proposal include to:
Improve road infrastructure to support the estimated growth within the North West Growth Centre,
by increasing capacity and improving traffic flow for all road users
Provide a road corridor that is safe for all road users
Promote public transport by providing better access to Riverstone train station
Reduce travel times between Windsor Road and Richmond Road
Support local flood evacuation for the crossing of Eastern Creek
Encourage and improve active transport use by providing facilities for walking and cycling.
2.3.2

Development criteria

Development criteria were identified for the proposal to meet its objectives and undertake an analysis of
design options. These development criteria were:
Travel efficiency: the performance of the option with reference to average travel speed, vehicle
kilometres travelled, vehicle hours travelled, level of service
Road safety: the potential of the option to contribute to improved road safety or conversely any
identified safety issues
Environmental impacts: the potential impacts of the proposal on the environment having regard to
biodiversity, waterways, heritage, and other relevant aspects
Utility impacts: the impact of the option on utilities and the extent of required relocation and/or
protection
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Property impacts: the extent of property acquisition required for the option
Access to existing and future development: the ability of the option to accommodate access to
existing and future development
Bus prioritisation: the ability of the option to accommodate bus prioritisation at intersections with
primary arterial roads
Alternate transport: the ability of the option to accommodate pedestrians and cyclists
Design standards: the alignment of the option with contemporary design standards
Urban design outcomes: the alignment of the option with the urban design objectives and the
principles set for the proposal.
2.3.3

Urban design objectives

Urban design objectives for the proposal include to:
Protect and enhance existing views, character and cultural values of the corridor
Provide a flowing road alignment that is responsive to, and integrated with the natural and built
landscape
Facilitate the provision of good urban design outcomes for areas adjoining the road
Develop a simple and unified palette of elements and details that are attractive and easily
maintained.

2.4
2.4.1

Alternatives and options considered
Methodology for selection of the preferred option

In 2019, a Preliminary Environmental Investigation (PEI) was undertaken on a strategic design developed
to widen and upgrade the existing Garfield Road West corridor. The PEI was undertaken to identify
potential environmental, social and planning issues and opportunities to inform the ongoing design process
for the proposal with an aim to avoid or minimise environmental and social impacts wherever possible. The
PEI identified environmental constraints for the strategic design including potential impacts on land affected
by claims under the Aboriginal Land Rights Act 1983 near Riverstone Cemetery. TfNSW obtained legal
advice which identified this land as likely to be claimable Crown Land under the Aboriginal Land Rights Act
1983.
Three alternative options were therefore developed which featured a realignment of Garfield Road West
between Fermoy Road and Dromana Road and alternative north-south connector roads, to minimise the
potential impacts to land affected by Aboriginal land claims and remove the existing tight curves to meet
road safety standards.
To assess the impact on the environmental and design constraints, an options analysis of the three
potential realignments and the strategic design, was undertaken. This considered the options against the
following key criteria which considered the project objectives and development criteria for the proposal:
Impact on land subject to an Aboriginal land claim and likely to be claimable Crown Land for the
purposes of the Aboriginal Land Rights Act 1983
Impact on local heritage items in proximity to Garfield Road West
Impact on the Richard Johnson Anglican School
Impact on properties on the southern side of Garfield Road West, to the west of the Richard
Johnson Anglican School
Design in accordance with the design specifications and standards, and flood requirements
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Provision of a north-south connector road to access future developments in the area
Quantity calculations of earthworks and materials
Consideration of constructability.
During the early stages of the concept design, TfNSW identified the need to further analyse the potential
impacts of the preferred option against the strategic design option. An independent incremental options
analysis was undertaken and included the following assessment criteria:
Design Speed and Geometric Design: typical cross sections, horizontal alignment and vertical
alignment
Connectivity: local road access
Utility Impacts: general utilities, Caltex and Jemena pipelines
Flood Resilience: flood immunity, flood impacts, culverts required and bridge required
Safety: working near traffic, working at heights and road horizontal alignment, intersection and
Crime Prevention Through Environmental Design (CPTED)
Constructability constraints
Aboriginal land claim constraints
Geotechnical constraints
Urban Design and Landscape: vegetation; heritage; green corridors; land use and road user
experience
Property Impacts: number of properties impacted and the area of properties impacted
Cost: earthwork, pavement area, structures, property acquisition, utilities
Environmental Impacts: heritage; biodiversity and contaminated sites.
2.4.2

Identified options

The following five options were considered for the proposed route of the proposal, and are shown in Figure
2-2.
‘Do nothing’ option
The ‘do nothing’ option would retain the existing Garfield Road West without any upgrade. Any work would
be limited to ongoing maintenance.
Strategic design option – widening of the existing road
The strategic design option involves the widening of the existing Garfield Road West corridor from a two
lane road to a four lane divided road with capacity to widen to six lanes in the future. This option included a
north-south connector road at Carnarvon Road.
Realignment Option 1
This option involves the widening of Garfield Road West from a two lane road to a four lane divided road
with capacity to widen to six lanes in the future. This option involves realigning the existing Garfield Road
West further south, between Fermoy Road and Dromana Road. The provision of a north-south connector
road near Carnarvon Road would be required for potential tie-ins to the local road network. The Carnarvon
Road intersection would be relocated further south of the existing intersection to minimise some of the
impact to land subject to an Aboriginal land claim. This option requires a new bridge structure as the
alignment crosses Eastern Creek and Bells Creek, and passes through flood prone land.
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Realignment Option 2
This option involves the widening of Garfield Road West from a two lane road to a four lane divided road
with capacity to widen to six lanes. It follows the same realignment of Garfield Road West between Fermoy
Road and Dromana Road as Realignment Option 1, however the north-south connector road and
associated intersection would be located further to the west to better align with the existing infrastructure
and tie-in locations at Penprase Street, and to avoid the land subject to Aboriginal land claims. This option
also requires a new bridge structure as the alignment crosses Eastern Creek and Bells Creek and passes
through flood prone land.
Realignment Option 3
This option involves the widening of Garfield Road from a two lane road to a split carriageway with two
lanes in each direction and future capacity for three lanes in each direction. This option would utilise the
existing Garfield Road West for eastbound traffic and the alignment described in Realignment Option 1 and
2 for westbound traffic. This option would require additional intersections, and modifications to the existing
Garfield Road West alignment and intersections.

Figure 2-2: Options considered
2.4.3

Options analysis

‘Do nothing’ option
The ‘do nothing’ option would not meet the project objectives or key criteria. Given the future growth
associated with the North West Growth Centre, this option would not provide adequate capacity to meet the
objectives of the North West Growth Centre Land Use and Infrastructure Implementation Plan and the
Road Network Strategy. Therefore, this option was not progressed further as part of the options analysis.
Strategic design to widen the existing Garfield Road West corridor
The outcomes of the analysis of the strategic design option against the development criteria includes:
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The design is consistent with the Indicative Layout Plans for Marsden Park North and West
Schofields prepared by the Department of Planning, Industry and Environment (DPIE)
The widening of the road into two lots of land subject to Aboriginal land claims under the Aboriginal
Land Rights Act 1983, Lot 7005 and 7006 in DP1028004, would impact the development of the
design and would contribute to the environmental impacts of the proposal
The design includes modifications to the existing Eastern Creek Bridge which is listed under the
Heritage Act 1977 - s.170 NSW State agency heritage register
Widening of the existing road would impact the locally heritage listed Riverstone Cemetery
This option would not meet the current road safety standards as it would be limited in the reduction
of the existing tight curves.
This option therefore does not meet several of the key criteria, however Table 2-1 provides the results of
further analysis of this option undertaken as part of the incremental options analysis.
Realignment Option 1
The outcomes of the analysis of Realignment Option 1 against the development criteria are as follows.
The design is inconsistent with the Indicative Layout Plans for Marsden Park North and West
Schofields prepared by DPIE and would therefore require amendment
This option includes relocation of the Carnarvon Road intersection further south of the existing
intersection to minimise some of the impact to land subject to an Aboriginal land claim. However,
the north-south connector road which would be subject to further design may directly impact this
land
This option would require additional land for acquisition outside of the existing road corridor
This option would not impact on the existing Eastern Creek Bridge as a new bridge structure would
be required further south of the exiting alignment
This option has increased curve lengths to meet road safety standards
This option would have better constructability and safety outcomes given the deviation is separate
to existing traffic on Garfield Road West between Fermoy Road and Dromana Road, allowing
construction in that area to occur with the existing road in normal operation.
Realignment Option 2
The outcomes of the analysis of Realignment Option 2 against the development criteria are as follows.
The design is inconsistent with the Indicative Layout Plans for Marsden Park North and West
Schofields prepared by DPIE and would therefore require amendment. However, this option aligns
with the criteria to provide access to future development as it ties in with the existing infrastructure
and future road network
This option avoids impacts the land subject to Aboriginal Land claims as the north-south connector
road and associated intersection would be located further to the west near Penprase Street
Compared to all other options it would avoid the potential impacts to the local heritage listed
Riverstone Cemetery
This option would require additional land for acquisition outside of the existing road corridor
This option would not impact on the existing Eastern Creek Bridge as a new bridge structure would
be required further south of the exiting alignment
This option has increased curve lengths to meet road safety standards
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This option would have better constructability and safety outcomes given the deviation is separate
to existing traffic on Garfield Road West between Fermoy Road and Dromana Road, allowing
construction in that area to occur with the existing road in normal operation.
Refer to Table 2-1 for a further analysis of this option undertaken as part of the incremental options
analysis.
Realignment Option 3
The assessment of this option against the development criteria is summarised as follows:
The split carriageway design is inconsistent with the Indicative Layout Plans for Marsden Park
North and West Schofields prepared by DPIE and would therefore require amendment
This option would involve the widening of the road into two lots of land subject to Aboriginal land
claims under the Aboriginal Land Rights Act 1983, Lot 7005 and 7006 in DP1028004 as the split
carriage way to the north would still need to be upgraded with some impact to this land
Impacts to Eastern Creek Bridge would likely be avoided as a second bridge would be provided for
west bound traffic to the south of the existing alignment
Although the use of the existing road corridor would have a reduced impact to existing properties,
the spilt carriage way result in a large area of otherwise unusable land, a “dead zone”, between the
two carriageways
A number of additional intersections would be required, and local road users may be impacted with
connectivity constraints
This option would have lower constructability and safety outcomes given the construction required
during normal road operations
This option would require additional drainage structures on both carriageways to improve flood
mitigation.
As outlined in section 2.4.1, TfNSW identified the need for an incremental option assessment of the
preferred realignment option against the strategic option to widen the existing road corridor.
A summary of the independent incremental options analysis is provided in Table 2-1.
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Table 2-1: Analysis of the incremental options analysis of the strategic design and Realignment Option 2
Design criteria

TfNSW strategic design: widen the existing
Garfield Road West corridor

Realignment Option 2

Identification of the preferred option
against the design criteria

Design Speed

Satisfies the requirement for a design
speed of 70km/h with the potential to
achieve a design speed of 80km/h.

Satisfies the requirement for a design
speed of 70km/h with the potential to
achieve a design speed of 80km/h.

No incremental difference between the
options.

Geometric
design

Cross section requirements are
achievable

Cross section requirements are
achievable

No incremental difference between the
options.

Compliant horizontal and vertical
geometry to meet design speed
requirements.

Compliant horizontal and vertical
geometry to meet design speed
requirements.

Largely follows the existing Garfield
Road West corridor and maintains the
existing local road connectivity with the
exception the western end of Garfield
Road West at Penprase street which
would require a cul-de-sac

Creates severance of local roads due
to its departure from the existing
Garfield Road West alignment and
requires rearrangement of local road
access and upgrade works

Connectivity

Reflects the Indicative Layout Plans
prepared by the NSW Department of
Planning, Industry and Environment
(DPIE) for Marsden Park North and
West Schofields.

Widening the existing Garfield Road
West corridor is identified as the
preferred option.

Does not reflect the DPIE Indicative
Layout Plans for Marsden Park North
and West Schofields, and would
require co-ordination and amendment
of those plans.

Utility Impacts

Impacts the existing utilities as the
alignment follows the existing Garfield
Road West corridor.

Requires realignment through a
greenfields site and therefore it
impacts the existing utilities at the tieins only.

Realignment Option 2 is identified as
the preferred option.

Flood risk

Achieves local flood immunity with
additional flood storage offset and the
provision of a cross drainage culvert
near Cemetery Road.

Achieves local flood immunity with
additional flood storage offset.

No incremental difference between the
options.
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Design criteria

TfNSW strategic design: widen the existing
Garfield Road West corridor

Realignment Option 2

Identification of the preferred option
against the design criteria

Safety

Requires construction alongside the
existing active roadway which poses an
additional risk to motorists, workers,
pedestrians and cyclists.

Construction of the realignment and
new intersections offline results in
better safety performance as
separated from the active roadway.

Realignment Option 2 is identified as
the preferred option.

Constructability

Requires more staging to enable
construction within the existing active
roadway i.e. utility relocations, traffic
management and intersection
reconstruction.

Requires less staging to construct the
works as realignment works would be
undertaken away from the existing
active roadway.

Realignment Option 2 is identified as
the preferred option.

Aboriginal land
claim areas

Impacts the Aboriginal land claim areas
as the main corridor and intersection /
tie-in work would require acquisition of
this land to meet the road capacity
objectives.

Avoids the Aboriginal land claim areas
as the intersection / tie-in work for a
potential north-south connector road
are further west near Penprase Street.

Realignment Option 2 is identified as
the preferred option. This was
confirmed through consultation with
the Deerubbin Local Aboriginal Land
Council.

Geotechnical

Requires additional ground treatment to
prevent differential settlement, which
occurs when a new formation is
constructed alongside the existing road
formation.

The alternative option is constructed
as a full-width, homogenous formation
with less likelihood of differential
settlement.

Realignment Option 2 is identified as
the preferred option.
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Design criteria
Urban design
and landscape

TfNSW strategic design: widen the existing
Garfield Road West corridor
Requires removal of a greater amount
of sensitive vegetation compared to the
alternative option.
Impacts the Riverstone Cemetery.

Realignment Option 2
Greater impact on green corridors
compared to the alternative option.

Identification of the preferred option
against the design criteria
Realignment Option 2 is identified as
the preferred option.

Less impact on existing land use given
its location through greenfield sites.

Impacts residential sites and the
northern side of the Richard Johnson
Anglican School together with a minor
impact on the trotting/horse training
track.
Provides a more diverse road user
experience due to its passage through
the eastern creek bushland area.
Property
impacts

Less property acquisition required;
however property acquisition cost is
higher.

Requires more property acquisition in
terms of the number of properties and
the total acquired land area, however
the property acquisition cost is lower.

It is considered that the option to widen
the existing Garfield Road West
corridor has marginally higher property
acquisition costs compared to the
alternative option however it is noted
the alternative option impacts more
property and land area.

Heritage

Potentially impacts three heritage items
including Eastern Creek Bridge which
is listed on the Section 170 Heritage
register.

No non-Aboriginal heritage items
would be within the construction
footprint.

Realignment Option 2 is identified as
the preferred option.

Potentially impacts one Aboriginal site.
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Design criteria
Biodiversity

TfNSW strategic design: widen the existing
Garfield Road West corridor

Realignment Option 2

Intercepts with a greater area of
threatened ecological communities
Shale Plains Woodland and Alluvial
Woodland.

Intercepts with a smaller area of
threatened ecological communities
Shale Plains Woodland and Alluvial
Woodland.

Recordings of two threatened species
within the proposal area.

Recordings of one threatened species
within the proposal area.

Impacts a larger biodiversity corridor
area.

Intersects with one patch of
Cumberland Plain Priority
Conservation Area (refer to section 2.6
which discusses further design
refinements in this area).

Less tree clearing required.

Identification of the preferred option
against the design criteria
Widening the existing Garfield Road
West corridor is identified as the
preferred option.

Increased fragmentation of native
vegetation patches.
More tree clearing required which may
reduce habitat availability for fauna.
Contaminated
sites

Intersects a small landfill site.
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2.5

Preferred option

The options analysis identified Realignment Option 2 as the preferred option as it provides a safe alternate
to the option to widen the existing alignment of Garfield Road West and minimises the impact to land
subject to Aboriginal land claims. This option also best meets the development criteria for the following
reasons:
This option would minimise the impacts to the Aboriginal land claim areas as the intersection / tie-in
work for a potential north-south connector road are further west near Penprase Street. The
strategic design and Realignment Options 1 and 3 would have a greater impact on these areas
The strategic design would not meet the current road safety standards as it would be limited in the
reduction of the existing tight curves. These standards were met all in Realignment Options
Although Realignment Option 2 is inconsistent with the Indicative Layout Plans for Marsden Park
North and West Schofields prepared by DPIE, this option better aligns with the criteria to provide
access to future development as it ties in with the existing infrastructure and future road network
when compared with Realignment Option 1 and 2. TfNSW are working with DPIE to ensure the
proposal ties in with the Final Indicative Layout Plans and improves local road connectivity in the
area
Realignment Option 2 would avoid impacts to the local heritage listed Riverstone Cemetery
Realignment Option 1 and 2 would have better constructability and safety outcomes as opposed to
the strategic design and Realignment Option 3, given the deviation is separate to existing traffic on
Garfield Road West between Fermoy Road and Dromana Road
A split carriage way associated with Realignment Option 3 could lead to a “dead zone” of unusable
area
Realignment Option 3 would require additional drainage structures on both carriageways to
improve flood mitigation
Realignment Option 3 would have greater connectivity issues with the surrounding local road
network.
Realignment Option 2 option was therefore progressed to the concept design stage.
The detailed incremental options analysis between the preferred realignment and strategic design
indicated:
There was a very high risk of not meeting proposal objectives and development criteria due to the
constraints of the Aboriginal land claim sites in proximity to the alignment for the option to widen the
existing Garfield Road West corridor
Of the 28 development criteria indicators identified in the independent incremental options analysis,
both options are assessed to be similar, with no notable differences for eight of the criteria
The strategic design option to widen the existing Garfield Road West corridor is assessed to be the
preferred option for eight of the criteria
Of the 28 development criteria indicators, Realignment Option 2 is assessed to be preferred option
for 12 of the criteria
Realignment Option 2 has a higher incremental cost associated with the connectivity to the local
road network (i.e. tie-ins), however has a lower incremental cost associated with:
o
o

Utility connections
Safety

o

Constructability
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o

Land acquisitions including the avoidance of land to be acquired subject to an Aboriginal
land claim

o Urban design and landscaping.
The preferred option has been presented to stakeholders including Blacktown City Council and DPIE, with
the request for feedback. All stakeholders in attendance endorsed the preferred option which has now been
progressed as the concept design. The preferred option would benefit over the other options identified in
the preliminary options analysis as it has less environmental impact, avoids the Aboriginal land claim sites
whilst still meeting the proposal objectives and development criteria. The preferred option would meet the
proposal objectives by:
Providing the best function, social and environmental outcomes without an incrementally higher
cost
Providing a corridor that is safe for all road users
Promoting public transport by providing better access to Riverstone train station, as well as
improved bus services and facilities along Garfield Road West
Reducing travel times between Richmond Road and Windsor Road by increasing road capacity of
Garfield Road West and improving connectivity with the local road network through the provision of
tie-ins to facilitate future road upgrades
Improving flood resilience and drainage through new drainage structures, flood compensation
areas and a new bridge over Eastern Creek and Bells Creek
Encouraging and improving active transport through the provision of walking and cycling facilities
along Garfield Road West, including the new realignment which would improve community
cohesion and other social benefits
Considering the principles of ecologically sustainable development by:

2.6
2.6.1

o

Enhancing the road network environment to benefit future generations, considering the
population growth anticipated within the North West Growth Centre

o

Considering the environmental constraints of the existing road alignment and implementing
design changes to minimise impacts. This includes minimising impact on the Aboriginal land
claim areas and non-Aboriginal heritage sites through design optioneering.

Design refinements
Minimising property impacts

To reduce the number of individual properties requiring acquisition, the construction footprint of the road
widening between Robert Street and Penprase Street was shifted by less than 20 metres further north
within the proposed upgrade area. This shift reduced the requirement for additional acquisitions to the
south of Garfield Road West at this section. This design refinement is within the area of investigation for all
strategic options analysed as part of the preliminary options analysis.
Further, the north-south connector road was reduced from the length shown in Figure 2-2 during the design
process, to 90 metre stubs, to minimise property impacts and coordinate with the Draft Indicative Layout
Plans for Marsden Park North and West Schofields. Local road connections were designed to connect to
existing local roads. Where local road connections are located at signalised intersections, local road
connections were extended to meet the length required for the operation of the signalised intersection. Any
further changes to local road connections would be subject to further assessment, consultation with
TfNSW, Blacktown City Council, and DPIE; and would be coordinated with the Final Indicative Layout Plans
for Marsden Park North and West Schofields.
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2.6.2

Design of the new Garfield Road West Bridge

The design of the new Garfield Road West bridge has been further refined to avoid the Caltex and Jemena
pipeline easement, which requires protection. The proposed twin bridges have been reduced in width to
reduce the number of piers required at each foundation. This has been achieved through narrowing the
shared path widths. The refinement of the bridge design has therefore reduced impact on these
underground utilities by avoiding the easements and any relocations. The bridge pier locations have also
optimised to avoid impacts to Eastern Creek and Bells Creek.
2.6.3

Reduction of the construction footprint at the Roberts Street tie-in

The construction footprint at the Roberts Street and Garfield Road West intersection has been reduced to
avoid any construction work within land classified as Cumberland Plain Priority Conservation Land. The
Roberts Street tie-in has therefore been optimised to improve connectivity with the local road network whilst
minimising the impact on sensitive ecological areas (refer to section 6.6 for more information regarding the
potential impacts of the proposal on biodiversity).
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3.

Description of the proposal

3.1

The proposal

TfNSW proposes to upgrade Garfield Road West between Richmond Road, Marsden Park, and Denmark
Road, Riverstone (the proposal) to address increased traffic demand associated with the development of
the North West Growth Area, particularly the Marsden Park, Marsden Park North, West Schofields and
Riverstone precincts. The proposal area covers the proposed Garfield Road West alignment between
Richmond Road, Marsden Park and Denmark Road, Riverstone including an extension of up to 90 metre
stubs for tie-ins to the surrounding road network at each intersection along the alignment. The proposal is
shown in Figure 1-2.
Key features of the proposal would include:
Widening and upgrade of about 3.2 kilometres of Garfield Road West between Richmond Road,
Marsden Park and Denmark Road, Riverstone including:
o

Upgrade from the existing two lane undivided road to a four lane divided road with provision
to widen to six lanes within the median in the future

o
o

Realignment of Garfield Road West between Penprase Street and Denmark Road
Construction of new twin bridges about 320 metres long over Eastern Creek and Bells Creek
as part of the new alignment

Modifications to Robert Street, Lynhurst Street, Penprase Street and Denmark Road including
signalisation of the intersections and tie-ins for future road upgrades
Provision for pedestrians and cyclists along Garfield Road West between Richmond Road and
Denmark Road
New bus facilities along Garfield Road West
Drainage improvements and flood mitigation work including:
o
o

Reinforced box culverts, pipes, pits and swales along Garfield Road West
Transverse drainage across driveways/property access points

o

The provision of flood compensation areas near the proposal alignment

Property acquisition, demolition, and adjustments to access associated with the upgrade of the
existing Garfield Road West and the realignment between Penprase Street and Denmark Road
Temporary ancillary facilities during construction along Garfield Road West
Relocation of utility services in proximity to the proposal alignment.

3.2

Design

The following sections provide a description of the design criteria, major design features and engineering
constraints of the proposal. These features have been based on the concept design and would be subject
to refinement during detailed design.
3.2.1

Design criteria

The concept design for the proposal was prepared in accordance with the following standards:
AS5100-2017 Bridge Design
Australian Standards: amended by RMS Supplement (2012)
Austroads Guide to Road Design (Austroads, 2009) and RMS supplements to the Austroads Guide
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Austroads Road Safety Audit Manual (Austroads, 2009)
Beyond the Pavement, RTA urban design policy, procedures and design principles (Roads and
Traffic Authority of NSW, 2009)
NSW Speed Zone Guidelines (Roads and Traffic Authority of NSW, 2011)
Road Safety Audit Manual and Checklist (Roads and Traffic Authority of NSW, 2005)
RMS Bridge Policy Manual which includes Bridge Technical Direction Manual, Bridge Policy
Circulars, Chief Bridge Engineer’s Circulars
RMS Delineation Manual (2012)
RMS Road Design Guide (RMS, undated)
RMS Standard Bridge Drawings
Soils and Construction – Managing Urban Stormwater, Volume 1 (Landcom, 2004) and Volume 2D
(Department of Environment and Climate Change, 2008). Guide to Road Design – Austroads
(Austroads, 2009).
The key design criteria for the proposal are summarised in Table 3-1.
Table 3-1: Key design criteria
Design features

Requirement

Number of lanes

Main road alignment (Garfield Road West) - Typical lane
arrangement of two lanes in both directions (with capacity to
widen to 6 in the future).

Lane widths

3.5m (plus lane widening at curves, as required).

Design vehicle for main road Alignment

Main road alignment - 26m B-double.

Design vehicle at intersections

Robert Street - 19m semi-trailer
Penprase Street - 19m semi-trailer
Denmark Road - 19m semi-trailer
Spine Road - 26m B-double
Left in/out only intersections - 12.5m single unit truck

Posted Speed Limit

Main road alignment - 70km/h
Side roads – 60km/h

Design Speed

Main road alignment - 80km/h
Side roads – 60km/h

Median width

Main road alignment - variable, with a minimum of 10m to allow
for two future inside lanes.

Pavement type

Pavement structure which would consist of asphalt over lean mix
concrete.

Footpaths

Northern side of Garfield Road West – 2m footpath with
verge
Southern side of Garfield Road West – 3m shared path
with roadside verge and outside verge)
Robert Street and Denmark Road / Spine Road – 3m
shared path on the eastern and western sides
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Design features

Requirement
Penprase Street – 3m shared path on the eastern and
western sides.

Flood immunity

1 in 100 Average Recurrence Interval (ARI) Minor and Major
Tributary flood under current climatic conditions.
1 in 20 ARI back water flooding from the Hawkesbury-Nepean
River.

Signal phasing (pedestrians)

3.2.2

New traffic signals would have signalised pedestrian crossings
installed.

Engineering constraints

A number of constraints and performance objectives influenced the development of the proposal design,
including:
Existing Utilities: the presence of multiple existing utilities and services alongside and under
Garfield Road West and the interesting roads. Existing utilities have been identified, and
discussions held with the service providers to either relocate utilities within the widened road
corridor or protect the assets, while ensuring they can be accessed for scheduled maintenance and
in an emergency during construction
Operational traffic: the need to maintain access and operation of Garfield Road West during
construction. Work should be constructed offline where possible and the traffic management plan
should recognise the requirement for maintaining adjacent access, including emergency access
and traffic flow during peak periods
Existing and future educational, commercial and residential development on either side of the road
corridor: efficient use of the existing road corridor in the design to reduce the amount of property
acquisition outside the existing road corridor and reserve the existing local amenity where feasible.
The design should inform and align with released and draft Indicative Layout Plans
Existing water courses including Eastern Creek and Bells Creek: hydraulic and hydrologic design to
minimise flood impacts due to the high flood sensitivity of the area
Potential contamination within the proposal alignment: geotechnical investigations and design to
manage potential contamination.
These constraints are considered in Section 6 of the REF, which describes the mitigation measures and
safeguards to be implemented to minimise impacts of the proposal.
3.2.3

Major design features

Upgrade of Garfield Road West between Richmond Road and Denmark Road
The upgrade of Garfield Road West between Richmond Road and Denmark Road would provide:
Two through lanes in each direction separated by a landscaped central median
Allowance for the addition of a future through lane in each direction by widening into the central
median
Realignment of Garfield Road West between Penprase Street and Denmark Road
Construction of a new twin bridge at the new Garfield Road West alignment between Penprase
Street and Denmark Road. Details include:
o

A bridge deck about 320 metres long, crossing Eastern Creek and Bells Creek

Garfield Road West Upgrade
Review of Environmental Factors

24

o

A four lane configuration with the width of the bridges about 13.5 metres and 15.5 metres for
the eastbound and westbound directions respectively

o

Capacity of the bridges to be widened to accommodate a six-lane configuration

A footpath on the northern side of Garfield Road West and a shared path on the southern side,
including on the new Garfield Road West bridge
Kerb and gutters to separate the road users from the pedestrians and cyclists
New landscaping on the median / verges of the upgraded Garfield Road West with native shrubs
and grasses, and taller native trees to respond to nearby ecological features and other cultural
aspects.
An indicative cross section of the main alignment of Garfield Road West is shown in Figure 3-1.

Figure 3-1: Garfield Road West typical cross section (indicative only)
Design of the new Garfield Road West bridge
The proposal includes the construction of new twin bridges, about 320 metres long on independent
substructures, crossing over Eastern Creek and Bells Creek. The width of the bridges would each be
approximately 13.5 metres and 15.5 metres for the eastbound and westbound directions respectively, with
two lanes in each direction and the capacity to widen to six lanes in the future. This includes a four metre
shared path in each direction.
The bridge has been designed with up to 13 spans of 1200 millimetre deep bulb-tee girders, which have
been chosen to increase the span length and therefore decrease the number of girders required in an
environmentally sensitive area. The span arrangements differ between the eastbound and westbound
bridge structures to minimise the impact on Bells Creek, Eastern Creek and the existing utilities in
proximity. The bridge design features a cast in-situ deck on each bridge structure, and requires three cast
in-situ concrete piles per pier with column extensions supporting the pier headstock..
The bridge substructure including the piles, columns, headstocks would be designed for the future ultimate
six-lane configuration. However, the bridge superstructure would be designed for the initial four-lane
configuration. An indicative design of the new Garfield Road West bridge is shown in Figure 3-2 and Figure
3-3.
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Figure 3-2: Proposed new Garfield Road West bridge (indicative only, subject to detailed design)
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Figure 3-3: Bridge pier and headstock perspective (indicative only, subject to detailed design)
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Intersection upgrades along Garfield Road West
Upgrade of the Garfield Road West and Robert Street intersection; Garfield Road West and Lyndhurst
Street / Penprase Street intersection; and Garfield Road West and Denmark Road intersection would
include:
New traffic lights to improve safety, including the provision of signalised pedestrian crossings
Provision of stubs approximately 90 metres long on the existing side roads for tie-ins with potential
future road upgrades
A bus jump start lane on the Garfield Road West approaches including:
o Merge lanes on the departure side of the intersection
o

‘Buses Excepted’ markings in the dedicated left turn lanes at the bus jump start

Bus stops on the departure side of the intersection on Garfield Road West
Left turn slip lanes on both Garfield Road West approaches.
The locations of the intersections proposed to be upgraded with new traffic lights and other features are
shown in Figure 1-2. An indicative layout of the proposed intersection upgrades is shown in Figure 3-4,
Figure 3-5 and Figure 3-6.

Figure 3-4: Arrangement for the proposed signalised intersection at Robert Street (indicative only)
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Figure 3-5: Arrangement for the proposed signalised intersection at Denmark Street (indicative only)

Figure 3-6: Arrangement for the proposed signalised intersection at Lynhurst Street (indicative only)
Other minor intersection upgrades would occur at the Fermoy Road and Garfield Road West intersection,
and the Dromana Road and Garfield Road intersection, to provide tie-ins to the local road network.
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Urban design and landscaping features
New urban design and landscaping features of the proposal are:
Retain existing tree plantings where possible
The median / verges of the upgraded Garfield Road would include either:
o
o

Native shrub and grass plantings with taller native trees to respond to nearby ecological
features
Ornamental shrub, groundcover plantings and trees to respond to other cultural aspects

Plantings on the northern and southern sides of Garfield Road would:
o

Complement low density residential areas

o

Provide suitable frontage to the Richard Johnson Anglican School

o

Complement the existing ecological communities (e.g. Cumberland Plain Woodland and
riparian habitats)

New intersections designed with features for orientation and wayfinding such as:
o Robert Street intersection designed with shrub plantings in the median to denote entry to the
town centre of Marsden Park North
o Denmark Street intersection designed for the floodplain land.
Drainage design
The proposal includes flood mitigation and drainage features along Garfield Road West. This includes
cross-drainage structures and features such as:
Reinforced box culverts
Reinforced concrete pipes
Pavement drainage pit and pipe system
Swales and drainage along the main road alignment
Transverse drainage across driveways/property access points
Scour protections at drainage outlets
Bridge deck drainage.

3.3

Construction activities

This section provides a summary of the likely construction methodology, staging, work hours, plant and
equipment and associated activities that would be used to construct the proposal. For the purpose of this
REF, an indicative construction plan and methodology are provided. Detailed construction staging plans
and methods would be determined by the construction contractor(s) after completion of the detailed design.
The actual construction method may vary from the description in this section as a result of factors such as
identification of on-site conditions during pre-construction activities, ongoing refinement of the design,
consultation with property owners and availability of funding.
The environmental management framework to manage and mitigate impacts is presented in Section 7. The
final construction plan and methods chosen by the contractor would also be required to be consistent with
this framework.
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3.3.1

Work methodology

Construction would be staged to manage and minimise community impacts and in particular to minimise
traffic impacts. Investigation and early work activities would be undertaken to facilitate efficient construction
work progress. These early work activities may include activities such as:
Environmental and engineering investigations and marking of sensitive areas
Utility investigation and adjustments
Installation of temporary environmental and traffic controls such as line marking and signposting
Property adjustment work
Establishment of ancillary facilities.
Construction activities would be guided by a Construction Environmental Management Plan (CEMP) to
ensure work is carried out to TfNSW specifications (published by the former Roads and Maritime) within the
specified work area.
Key construction activities for the project are summarised below.
Upgrade to the westbound carriageway (and bridge)
This would constitute the construction of the westbound carriageway including construction of the twin
bridge and some temporary pavements at the connections to enable the switch into upgrade of the
eastbound carriageway. Construction of the Robert Street intersection to the north of Garfield Road West
and the Penprase Street intersection would be undertaken.
Upgrade to the eastbound carriageway
The traffic would be relocated onto the newly constructed westbound carriageway to enable construction of
the majority of new eastbound carriageway. Construction of the Robert Street intersection to the south of
Garfield Road West and the Denmark Road intersection to the north of Garfield Road West would be
undertaken.
Upgrades to the intersections (and tie-ins)
Upgrade to intersections would be undertaken to finalise connection of the new alignment to the existing
road network. The upgrading of the intersections are likely to require additional sub-stages in order to
manage the traffic during construction.
General construction methodology
Construction work would be expected to generally involve the following methodology:
Pre-construction identification and marking of sensitive areas as identified in this REF and the
CEMP
Site establishment (including temporary fencing and construction compound)
Installation of traffic management measures such as placing safety barriers in accordance with the
traffic control plan
Vegetation removal and installation of erosion and sediment controls
Property adjustment work
Bulk excavation
Utility adjustment
Drainage work
Pavement/kerb and gutter construction
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Road pavement construction including compaction of select fill, sub base, and asphalt wearing
surface
Installation of permanent traffic control signals
Installation of line marking and signposting
Landscaping work
Signposting
Site clean-up.
The proposed construction methodology provided is indicative and based on the current concept design. It
would be further developed during detailed design of the proposal by the nominated contractor in
consultation with TfNSW.
In the event that construction results in environmental impacts additional to those assessed in this REF,
further environmental assessment would be required to be undertaken and approved by TfNSW.
3.3.2

Construction hours and duration

Subject to approval the proposal would progress to the detailed design stage. Proposal construction is
anticipated take around 26 months to complete, weather permitting.
Construction work for the proposal would generally be carried out during standard working hours, as
follows:
Monday to Friday, 7am to 6pm
Saturday, 8am to 1pm
Sunday and Public Holidays, no work.
Out of hours work would be required in some cases to minimise disruptions to motorists and nearby
sensitive receivers. For example, adjustments to intersections along Garfield Road West would occur
during out of hours periods as there would be lower traffic volumes, therefore minimising disruptions to
motorists.
Out of hours work would be subject to permitted road occupancy licences (ROLs) and construction staging.
Out of hours work would be carried out in line with the procedures contained within the Environmental
Protection Authority (EPA) Interim Construction Noise Guideline (ICNG) (DECC 2009) and the Roads and
Maritime Environmental Noise Management Manual (RTA 2001). This would be undertaken in accordance
with the conditions of the Environment Protection Licence (EPL) for the proposal.
During scheduled night work, potentially impacted sensitive receivers would be consulted and kept
informed of construction progress to minimise any impacts. In addition, management and mitigation
measured detailed within the CEMP would be implemented as required to further mitigate any construction
impacts. This includes the development of an out-of-hours work protocol which would govern the
management of work outside standard work hours. Prior advice would be given to the community regarding
work hours, and any planned construction work that is proposed to be carried out outside standard work
hours.
3.3.3

Plant and equipment

A range of plant and equipment would be used during construction. An indicative list is provided below.
The final equipment and plant requirements would be determined by the construction contractor.
Bulldozers

Backhoes

Backhoes

Piling rigs

Dump trucks

Cranes

Road trucks

Concrete pumps/vibrators

Excavators

Road sweepers
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Water trucks

Scrapers

Water pumps

Concrete trucks

Concrete saws

Generators

Asphalt pavers

Chainsaws

Roller/compacters/compressors

Jackhammers

Line marking vehicles

Mulchers.

Graders
3.3.4

Earthwork

Earthwork would generally be required for the majority of the road realignment and upgrade work, as there
are a number of cut and fill areas along the alignment. Earthwork requirements would be confirmed during
detailed design, however it is anticipated that major areas of cut and fill would be located at the following
areas:
At-grade widening along Garfield Road West between Richmond Road and Jackson Street
Fill embankment along Garfield Road West near Jackson Street for approximately 200 metres
At-grade widening along Garfield Road West between Jackson Street and after Lynhurst Street
Fill embankment along Garfield Road West between Pacer Street and Richards Avenue.
Any unsuitable materials would need to be removed to ensure foundation materials can provide sufficient
support for the overlying work. Unsuitable materials typically include:
Highly organic material
Clay and silt of very soft, soft and firm consistency
Silt and sand of very loose relative density
Uncompacted or poorly compacted fill
Fill material containing foreign material such as waste or putrescible material
Contaminated material.
The estimated quantities of materials associated with earthwork are provided in Table 3-2.
Table 3-2: Indicative earthwork volumes
Material

Estimated volume

Excavation (cut) volume

177,500m3

Fill volume

170,000m3

3.3.5

Source and quantity of materials

The following materials would be required for construction:
Earthwork materials (e.g. sand, gravel, topsoil, general fill material) and selected material for road
formation
Bitumen and aggregates (e.g. stone, sand, gravel) for pavement production
Binders to stabilise and treat the road formation and culvert bases
Cement and aggregates for concrete used in drainage construction, pavement construction, and
miscellaneous work such as kerbs and gutters
Precast concrete elements for bridge and drainage construction and miscellaneous work.
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Materials for road construction would likely need to be imported from off-site facilities (e.g. quarries).
Sources of materials for construction would be determined during further development of the design. The
indicative quantities of the main materials are listed in Table 3-3.
Table 3-3: Indicative resource volumes
Material

Estimated volume

Earthwork materials

300,000m3

Pavement materials

Base and sub-base: 20,000m3
Tack coat: 30m3
Asphalt: 13,000m3

Concrete for share paths, medians, and
bridge structures

3,000m3

Surplus materials
The excavated material from the proposal would be reused onsite where possible, as this is dependent on
the strength and durability of the material. These materials would be stockpiled and further tested to
determine suitability for reuse, however it is likely that there would be a surplus of material that may require
disposal offsite.
Surplus or unsuitable material that cannot be used on-site would be classified in accordance with the
Waste Classification Guidelines (DECCW, 2009) and disposed of at an approved materials recycling or
waste disposal facility.
Water
The amount of water that would be required during construction is unknown at this stage. The amount
would depend on material sources and methodologies applied by the contractor. It is proposed that water
would be obtained from the local water supply network.
3.3.6

Traffic management and access

Construction would generate heavy vehicle movements associated with:
Delivery of construction materials
Spoil and waste removal
Delivery and removal of construction equipment and machinery
Movement of materials, resources and construction staff between the construction areas and
compounds.
Construction activities would also generate light vehicle movements associated with staff movements to
and from and within the site. During normal working days it is estimated the number of truck movements to
the work sites would be less than 200 per day, based on similar projects. Truck movements would be
distributed throughout the day equating up to about 25 movements per hour based on an eight-hour
workday. It is estimated the number of light vehicle movements to the work sites would be approximately
362 per day. Access to the construction site for trucks would be via Garfield Road East, Railway Terrace
and Richmond Road. This additional construction traffic would have a minor impact on the existing road
network. Where possible, vehicles would be parked within compounds to minimise impact to local
residents.
Section 6.1 provides a more detailed assessment of traffic and transport impacts.
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There are a number of properties with direct access to the road network within the proposal area. Access to
affected properties would be maintained throughout by providing temporary property access where
required.
Bus stops along Garfield Road West servicing the local bus network may be temporarily relocated during
construction. Proposed relocations would be confirmed during construction planning.

3.4

Ancillary facilities

Ancillary facilities would be required to support construction of the proposal. Figure 3-7 identifies indicative
locations of the ancillary facilities. Ancillary facilities include the following:
Site compounds
Laydown areas
Stockpile sites
Hardstands for the construction plant (including cranes)
Temporary sediment basins.
Table 3-4 and Figure 3-7 summarises the location of each ancillary facility, and how they would generally
be used. The exact location and proposed use of ancillary facilities would be confirmed in the construction
planning phase.
Table 3-4: Indicative location of ancillary facilities
Location

Size (m2)

Indicative site use

176 Garfield Road West

2,300

Site compound and site office location. This includes
construction parking

Lot 40 DP1358, Clifton Road

9,600

Potential ancillary site including bridge construction laydown

143 Garfield Road West

4,300

Potential ancillary site including bridge construction laydown

9 Carnarvon Road

5,800

Bridge construction laydown

Garfield Road between
Denmark Road and Creek
Street

1,000

Stockpile area

Potential impacts of these proposed site compounds and ancillary facilities have been assessed in this
REF. Impacts have been minimised by selecting sites with consideration to the following criteria:
Proximity to the proposal site
Vacant site with exiting hardstand area, with existing vehicle access and egress
Relatively flat ground that does not require substantial reshaping
In plain view of the public to deter theft and illegal dumping.
Stockpile locations would be refined during the detailed design phase using the criteria set out in the
Stockpile Management Guideline (RTA, 2011). Where possible, the stockpile areas would be located on
sites:
Not prone to flash flooding
More than 40 metres from a watercourse
More than 50 metres from the nearest dwelling
In previously disturbed areas that do not require the clearing of native vegetation
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In plain view of the public to deter theft and illegal dumping
Outside the drip line of trees and on level ground wherever possible.
It is noted that bridge laydown areas for large precast structures would need to be in proximity to the bridge
construction area.
Ancillary sites would be securely fenced with temporary fencing. Signage would be erected advising the
general public of access restrictions. Upon completion of construction, the temporary site compound, work
areas and stockpiles would be removed, the site cleared of all rubbish and materials and rehabilitated.
Where amendments or additional ancillary facilities are identified during construction, the contractor would
consult with TfNSW to confirm the suitability of the proposed amendment or additional facility, and whether
any additional environmental assessment is required
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Figure 3-7: Proposed ancillary areas
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3.4.1

Flood compensation areas

The proposal includes raising the road alignment to reduce flood risk to the roadway itself and improve the
flooding immunity of Garfield Road West. This would result in a loss of floodplain storage as the floodplain
has a reduced capacity to store flood water within the Garfield Road West corridor. To compensate for this,
excavation beneath the new bridge is required to remove an area of deposited material which does not
reflect the original floodplain levels had development never occurred on the floodplain. This excavation
achieves a compensatory storage volume to offset the storage volume lost through filling, however it would
still be necessary to provide additional flood compensation at another location(s) in order to recapture all of
the displaced temporary flood storage.
Potential areas for flood compensation considered in this REF include locations near Bandon Road,
Riverstone and at the new bridge location surrounding Eastern Creek. One such location shown in Figure
3-8 has the capacity to provide the required balance of compensatory storage, subject to review during
detailed design. Where amendments to flood compensation areas are identified during detailed design,
TfNSW would confirm the suitability of the proposed amendment and determine whether any additional
environmental assessment is required.
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Figure 3-8: Proposed flood compensation areas
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3.4.2

Construction sedimentation basins

Construction of the proposal has the potential to affect water quality through erosion of exposed or
disturbed areas and subsequent sedimentation of watercourses. To mitigate these effects, sediment basins
would be installed within the proposal area to trap sediments and other pollutants from disturbed areas.
Sediment basins shown Figure 3-9 would collect a high proportion of sediment-laden runoff from disturbed
areas of the proposal area. The ideal location of the sediment basins is on the downstream side of the
proposal area. The proposed locations for sediment basins have also considered site constraints such as
heritage, environmental, accessibility for maintenance or other constraints such as utilities.
The design criteria for the sediment basins are defined in the Blue Book (Soils and Construction, 2004 and
2008 Volume 2D Main Road) and Roads and Maritime General Specifications G36 and G38. The sediment
basins would need to provide sufficient volume for settling and storage of sediments. The settling zone
volume are estimated using the appropriate design rainfall depth and catchment areas. The storage zone is
estimated using the Revised Universal Soil Loss Equation (RUSLE).
The final size and location of the basins would be confirmed during detailed design. Additional soil and
water management measures would also be developed during detailed design and included in the CEMP.
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Figure 3-9: Proposed construction sediment basins
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3.5

Public utility adjustment

TfNSW has been consulting with public utility authorities as part of the design process to identify and locate
existing utilities and incorporate utility authority requirements for relocations and/or adjustments.
Preliminary investigations have indicated that the following existing utilities are within the extent of the
proposal:
Overhead and underground electricity – Endeavour Energy
Majority of the network is overhead, except for the Richmond Road / Garfield Road intersection
Water reticulation – Sydney Water
Sewer reticulation – Sydney Water
Telecommunications – Telstra, Optus, NBN Co, AARNet and Uecomm.
Oil pipeline - Caltex
Gas trunk pipeline – Jemena.
These utilities would be relocated or protected as part of the proposal, with the final location of any
relocated utilities subject to consultation with the relevant utility providers The Caltex and Jemena pipelines
would be protected at all times to ensure no permanent work activities encroach on them.
Utilities that would be impacted by the proposal are identified in Table 3-5 and Figure 3-5. Generally,
utilities that would require relocation as part of the proposal would be relocated underground within the new
road alignment.
Table 3-5: Utility impact assessment
Service

Location

Requirement

Service Type

Service
Provider

Power

Along the main
alignment.

All aerial electricity network
requiring adjustments would
be placed underground.

Overhead electricity

Endeavour
Energy

Petroleum
products

Crossing the main
alignment.

Avoidance of the pipeline.

Underground highpressure oil pipeline

Caltex

Gas

Crossing the main
alignment.

Avoidance of the gas
pipeline.

Underground gas pipe

Jemena

Telecommunication

Along the main
alignment.

Realignment of network.

Aerial and
underground
telecommunications

Telstra, Optus,
NBN Co,
AARNet and
Uecomm.

Water and sewer

Along the main
alignment.

Relocation required

Underground water
and sewer mains

Sydney Water
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Figure 3-10: Existing and proposed utilities
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3.6

Property acquisition

Based on the concept design and subject to negotiations in accordance with the Land Acquisition (Just
Terms Compensation) Act 1991, property adjustments that may be required are outlined in Table 3-6 and
shown in Figure 3-11 to Figure 3-16. These would be further refined during detailed design.
Table 3-6: Proposed property acquisition
Lot and DP

Type

Current owner

Acquisition
area (m2)

72/DP1199096

Partial

Blacktown Council

6282

700/DP1215899

Partial and
Lease

Private

4398

1/3/DP1103

Partial

Private

281

RU4

26/3/DP1103

Full

Private

405

RU4

25/3/DP1103

Full

Private

372

RU4

27/3/DP1104

Full

Private

405

RU4

28/3/DP1105

Full

Private

405

RU4

101/DP616779

Full

Cumberland County
Council

324

RU4

102/DP616779

Full

Private

485

RU4

2/2/DP1103

Full

Minister
administering the
EP&A Act

405

RU4

1/DP234751

Full

Minister
administering the
EP&A Act

370

RU4

27/2/DP1103

Partial

Minister
administering the
EP&A Act

165

RU4

26/2/DP1103

Full

Minister
administering the
EP&A Act

404

RU4

2/DP234751

Full

Minister
administering the
EP&A Act

825

RU4

4/1/DP1103

Partial

Private

82

RU4

3/1/DP1103

Full

Blacktown Council

405

RU4

2/1/DP1103

Full

Blacktown Council

405

RU4

1/DP135825

Full

Blacktown Council

649

RU4

25/1/DP1103

Partial

Private

64

RU4

24/1/DP1103

Full

Private

405

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

23/1/DP1103

Full

Private

405

RU4

22/1/DP1103

Full

Private

405

RU4

1/DP124008

Full

Private

456

RU4

31/1/DP1103

Partial

Private

14

RU4

32/1/DP1103

Partial

Private

30

RU4

33/1/DP1103

Partial

Private

44

RU4

34/1/DP1103

Partial

Private

50

RU4

35/1/DP1103

Partial

Private

18

RU4

1/2/DP1477

Partial

Blacktown Council

308

RU4

86/1/DP1477

Full

TfNSW

487

RU4

85/1/DP1477

Full

TfNSW

405

RU4

84/1/DP1477

Partial

Blacktown Council

132

RU4

1/1/DP1477

Full

TfNSW

261

RU4

2/1/DP1477

Full

TfNSW

404

RU4

3/1/DP1477

Full

TfNSW

405

RU4

4/1/DP1477

Full

TfNSW

405

RU4

15/DP456763

Full

Blacktown Council

354

RU4

16/DP456763

Full

Blacktown Council

354

RU4

17/DP456763

Full

Blacktown Council

354

RU4

18/DP456763

Full

Blacktown Council

354

RU4

19/DP456763

Full

Blacktown Council

354

RU4

3/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

4/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

1/DP126333

Full

Private

333

RU4

2/DP126333

Full

Private

332

RU4

14/1/DP1477

Full

Private

405

RU4

15/1/DP1477

Full

Private

405

RU4

16/1/DP1477

Full

Private

405

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

5/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

18/DP456686

Full

Private

333

RU4

6/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

7/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

8/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

9/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

10/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

11/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

24/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

12/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

13/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

128/DP135908

Full

Blacktown Council

333

RU4

129/DP135908

Full

Blacktown Council

333

RU4

14/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

15/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

1/DP795507

Full

Private

333

RU4

2/DP795507

Full

Private

333

RU4

3/DP795507

Full

Private

333

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

4/DP795507

Full

Private

333

RU4

16/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

17/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

18/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

19/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

40/1/DP1477

Full

Minister
administering the
EP&A Act

354

RU4

21/DP234751

Full

Minister
administering the
EP&A Act

354

RU4

421/DP135915

Full

Blacktown Council

333

RU4

431/DP456647

Full

Blacktown Council

333

RU4

432/DP456647

Full

Blacktown Council

332

RU4

1/DP135972

Full

Blacktown Council

322

RU4

2/DP135972

Full

Blacktown Council

333

RU4

3/DP135973

Full

Private

332

RU4

4/DP135973

Full

Private

332

RU4

5/DP135973

Full

Private

332

RU4

6/DP135973

Full

Private

332

RU4

7/15/DP1477

Full

Private

404

RU4

8/15/DP1477

Full

Private

404

RU4

9/15/DP1477

Full

Private

404

RU4

48/15/DP1477

Full

Private

405

RU4

49/15/DP1477

Full

Private

405

RU4

50/15/DP1477

Full

Private

405

RU4

51/15/DP1477

Full

Private

405

RU4

52/15/DP1477

Full

Private

405

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

53/15/DP1477

Full

Private

405

RU4

54/15/DP1477

Full

Private

405

RU4

1/DP798693

Full

Private

332

RU4

1/DP799217

Full

Private

332

RU4

22/DP234751

Full

Minister
administering the
EP&A Act

353

RU4

13/DP456749

Full

Private

332

RU4

14/DP456749

Full

Private

332

RU4

15/15/DP1477

Full

Private

349

RU4

16/15/DP1477

Full

Private

404

RU4

17/15/DP1477

Full

Private

404

RU4

18/15/DP1477

Full

Private

404

RU4

19/15/DP1477

Full

Private

404

RU4

20/15/DP1477

Full

Private

405

RU4

1/DP1003643

Full

Private

245

RU4

2/DP1003643

Full

Private

216

RU4

3/DP1003643

Full

Private

186

RU4

4/DP1003643

Full

Private

150

RU4

5/DP1003643

Full

Private

112

RU4

6/DP1003643

Full

Private

66

RU4

7/DP1003643

Full

Private

19

RU4

22/16/DP1477

Partial and
Lease

Private

883

1/16/DP1477

Full

Private

404

RU4

2/16/DP1477

Full

Private

405

RU4

3/16/DP1477

Full

Private

405

RU4

4/16/DP1477

Full

Private

405

RU4

5/16/DP1477

Full

Private

405

RU4

6/16/DP1477

Full

Private

405

RU4

7/16/DP1477

Full

Private

405

RU4

1/DP456766

Full

Private

402

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

2/DP456766

Full

Private

393

RU4

3/DP456766

Full

Private

110

RU4

4/DP456766

Full

Private

274

RU4

5/DP456766

Full

Private

354

RU4

6/DP456766

Full

Private

389

RU4

7/DP456766

Full

Private

402

RU4

15/16/DP1477

Full

Private

403

RU4

16/16/DP1477

Partial

Private

192

RU4

3/DP1153

Partial

Private

1417

RU4

2/DP135809

Partial

Private

2728

RU4

23/DP234751

Partial

Private

1525

RU4

2/DP450286

Partial

Private

540

RU4

1/DP656230

Partial

Private

332

RU4

3B/DP358713

Partial

Private

621

RU4

3A/DP358713

Partial

Private

1012

RU4

A/DP372253

Partial

Private

7225

RU4

B/DP372253

Partial

Private

784

RU4

11/DP456157

Partial

Private

12

RU4

12/DP456157

Partial

Private

10

RU4

13/DP456159

Partial

Blacktown Council

7

RU4

14/DP456159

Partial

Blacktown Council

5

RU4

15/DP456159

Partial

Blacktown Council

12

RU4

1/B/DP1424

Partial

Blacktown Council

14

RU4

2/B/DP1424

Partial

Blacktown Council

24

RU4

13/DP796878

Partial

Blacktown Council

28

RU4

14/DP796878

Partial

Blacktown Council

35

RU4

15/DP796878

Partial

Blacktown Council

38

RU4

16/DP796878

Partial

Blacktown Council

34

RU4

17/DP796878

Partial

Blacktown Council

26

RU4

18/DP796878

Partial

Blacktown Council

23

RU4

9/B/DP1424

Partial

Blacktown Council

31

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

10/B/DP1424

Partial

Blacktown Council

22

RU4

1/A/DP1424

Partial

Blacktown Council

14

RU4

2/A/DP1424

Partial

Blacktown Council

8

RU4

3/A/DP1424

Partial

Blacktown Council

4

RU4

4/A/DP1424

Partial

Blacktown Council

1

RU4

A/DP375347

Partial

Private

314

RU4

B/DP375347

Partial

Private

720

RU4

22B/DP381522

Partial

Private

930

RU4

15/3/DP1899

Full

Private

250

RU4

14/3/DP1899

Full

Private

317

RU4

13/3/DP1899

Full

Private

384

RU4

12/3/DP1899

Full

Private

451

RU4

4/DP135928

Full

Private

517

RU4

3/DP135928

Full

Private

803

RU4

2/DP135928

Full

Private

260

RU4

1/DP135928

Full

Private

255

RU4

22/DP456752

Full

Private

315

RU4

21/DP456752

Full

Private

349

RU4

5/3/DP1899

Full

Private

363

RU4

6/3/DP1899

Full

Private

363

RU4

7/3/DP1899

Full

Private

363

RU4

8/3/DP1899

Full

Private

363

RU4

9/3/DP1899

Full

Private

507

RU4

19/1/DP1899

Full

Private

363

RU4

18/1/DP1899

Full

Private

363

RU4

17/1/DP1899

Full

Private

363

RU4

16/1/DP1899

Full

Private

363

RU4

15/1/DP1899

Full

Private

363

RU4

20/1/DP1899

Full

Private

501

RU4

2/1/DP1899

Full

Private

362

RU4

1/1/DP1899

Full

Private

500

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

3/1/DP1899

Full

Private

362

RU4

4/1/DP1899

Full

Private

363

RU4

5/1/DP1899

Full

Private

363

RU4

6/1/DP1899

Full

Private

363

RU4

11/DP456753

Full

Private

456

RU4

12/DP456753

Full

Private

354

RU4

13/DP456753

Full

Private

358

RU4

14/DP456753

Full

Private

361

RU4

5/2/DP1899

Full

Private

363

RU4

6/2/DP1899

Full

Private

362

RU4

7/2/DP1899

Full

Private

362

RU4

8/2/DP1899

Full

Private

362

RU4

9/2/DP1899

Full

Private

362

RU4

10/2/DP1899

Full

Private

362

RU4

11/2/DP1899

Full

Private

362

RU4

12/2/DP1899

Full

Private

362

RU4

13/2/DP1899

Full

Private

362

RU4

14/2/DP1899

Full

Private

361

RU4

15/2/DP1899

Full

Private

362

RU4

16/2/DP1899

Ful

Private

362

RU4

17/2/DP1899

Full

Private

277

RU4

18/2/DP1899

Full

Private

362

RU4

19/2/DP1899

Full

Private

362

RU4

21/2/DP1899

Full

Private

483

RU4

20/2/DP1899

Full

Private

362

RU4

29/DP1358

Partial

Private

10449

RU4

2/DP795835

Partial

Private

5146

RU4

40/DP1358

Partial and
lease

Private

726

9580

RU4

1/DP795835

Partial and
Lease

Private

2044

4323

RU4

41/DP1358

Full

Private

13157
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Lot and DP

Type

Current owner

Acquisition
area (m2)

Lease area
(m2)

Land use
zone

42/DP1358

Partial and
lease

Private

16621

5811

RU4

74/DP1358

Partial

Private

1037

RU4

5/DP1003526

Partial

Blacktown Council

3

RU4

51/10/DP1485

Partial

Blacktown Council

68

RU4

50/10/DP1485

Partial

Blacktown Council

145

RU4

49/10/DP1485

Partial

Blacktown Council

221

RU4

48/10/DP1485

Partial

Blacktown Council

298

RU4

47/10/DP1485

Full

Private

408

RU4

46/10/DP1485

Full

Private

452

RU4

45/10/DP1485

Full

Private

494

RU4

44/10/DP1485

Full

Private

528

RU4

43/10/DP1485

Full

Private

557

RU4

42/10/DP1485

Full

Private

574

RU4

41/10/DP1485

Full

Private

594

RU4

40/10/DP1485

Full

Private

594

RU4

39/10/DP1485

Full

Private

574

RU4

38/10/DP1485

Full

Private

554

RU4

37/10/DP1485

Full

Private

535

RU4

36/10/DP1485

Full

Private

507

RU4

35/10/DP1485

Full

Private

471

RU4

34/10/DP1485

Full

Private

435

RU4

33/10/DP1485

Full

Private

399

RU4

32/10/DP1485

Full

Private

371

RU4

31/10/DP1485

Full

Private

353

RU4

30/10/DP1485

Full

Private

335

RU4

29/10/DP1485

Full

Private

317

RU4

11/DP1001215

Partial

Private

7

RU4

12/DP1001215

Partial

Private

39

RU4

13/10/DP1485

Partial

Private

73

RU4

14/10/DP1485

Partial

Private

108

RU4

15/10/DP1485

Partial

Private

142

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

16/10/DP1485

Partial

Private

177

RU4

17/10/DP1485

Full

Private

390

RU4

18/10/DP1485

Full

Private

412

RU4

19/10/DP1485

Full

Private

435

RU4

20/10/DP1485

Full

Private

458

RU4

21/10/DP1485

Full

Private

480

RU4

22/10/DP1485

Full

Private

503

RU4

23/10/DP1485

Full

Private

526

RU4

24/10/DP1485

Full

Private

548

RU4

25/10/DP1485

Full

Private

571

RU4

26/10/DP1485

Full

Private

593

RU4

27/10/DP1485

Full

Private

616

RU4

1/DP124206

Full

Private

635

RU4

1/DP588303

Partial

Blacktown Council

1276

RU4

73/11/DP1485

Partial

Blacktown Council

12

RU4

74/11/DP1485

Partial

Blacktown Council

125

RU4

75/11/DP1485

Partial

Blacktown Council

248

RU4

76/11/DP1485

Full

Blacktown Council

291

RU4

77/11/DP1485

Full

Blacktown Council

291

RU4

78/11/DP1485

Full

Blacktown Council

291

RU4

13/11/DP1485

Partial

Blacktown Council

6

RU4

12/11/DP1485

Partial

Blacktown Council

17

RU4

11/11/DP1485

Partial

Blacktown Council

75

RU4

1/DP456732

Full

Blacktown Council

178

RU4

2/DP456732

Full

Blacktown Council

198

RU4

3/DP456732

Full

Blacktown Council

215

RU4

4/DP456732

Full

Blacktown Council

230

RU4

5/DP456732

Full

Blacktown Council

242

RU4

6/DP456732

Full

Blacktown Council

254

RU4

7/DP456732

Full

Blacktown Council

265

RU4

8/DP456732

Partial

Blacktown Council

260

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

9/DP456732

Partial

Blacktown Council

234

RU4

10/DP456732

Full

Blacktown Council

205

RU4

2/DP588303

Partial

Blacktown Council

437

RU4

1/DP656974

Partial

Blacktown Council

131

RU4

1/DP135869

Partial

Blacktown Council

147

RU4

2/DP135869

Partial

Blacktown Council

160

RU4

3/DP135869

Partial

Blacktown Council

162

RU4

4/DP135869

Partial

Blacktown Council

153

RU4

5/DP135869

Partial

Blacktown Council

147

RU4

6/DP135869

Partial

Blacktown Council

142

RU4

7/DP135869

Partial

Blacktown Council

138

RU4

8/DP135869

Partial

Blacktown Council

137

RU4

9/DP135869

Partial

Blacktown Council

135

RU4

1/13/DP1485

Full

Private

252

RU4

2/13/DP1485

Full

Private

260

RU4

3/13/DP1485

Full

Blacktown Council

269

RU4

4/13/DP1485

Full

Blacktown Council

277

RU4

1/DP135875

Full

Blacktown Council

248

RU4

2/DP135875

Full

Blacktown Council

255

RU4

3/DP135875

Full

Blacktown Council

264

RU4

4/DP135875

Full

Blacktown Council

273

RU4

9/13/DP1485

Full

Private

321

RU4

10/13/DP1485

Full

Private

329

RU4

1000/DP746776

Full

Private

2903

RU4

16/13/DP1485

Partial

Blacktown Council

44

RU4

17/13/DP1485

Partial

Blacktown Council

45

RU4

18/13/DP1485

Partial

Private

22

RU4

157/14/DP1485

Full

Private

291

RU4

158/14/DP1485

Full

Private

291

RU4

159/14/DP1485

Full

Private

291

RU4

160/14/DP1485

Full

Private

291

RU4
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Lease area
(m2)

Land use
zone

Lot and DP

Type

Current owner

Acquisition
area (m2)

161/14/DP1485

Full

Blacktown Council

291

RU4

162/14/DP1485

Partial

Private

103

RU4

163/14/DP1485

Partial

Private

112

RU4

164/14/DP1485

Partial

Private

122

RU4

165/14/DP1485

Partial

Private

134

RU4

166/14/DP1485

Partial

Private

147

RU4

1/DP135870

Full

Blacktown Council

210

RU4

2/DP135870

Full

Blacktown Council

221

RU4

3/DP135870

Full

Blacktown Council

213

16

RU4

4/DP135870

Partial and
Lease

Blacktown Council

127

111

RU4

5/DP135870

Partial and
Lease

Blacktown Council

123

148

RU4

6/DP135870

Partial and
Lease

Blacktown Council

123

133

RU4

7/DP135870

Partial and
Lease

Blacktown Council

123

141

RU4

8/DP135870

Partial and
Lease

Blacktown Council

124

148

RU4

9/DP135870

Partial and
Lease

Blacktown Council

126

156

RU4

10/DP135870

Partial and
Lease

Blacktown Council

125

162

RU4

11/DP900460

Partial

The Minister for
Lands

4416

RE1

18/DP554210

Partial

Private

297

RU4

303/DP600432

Partial

Private

305

RU4

10/DP736235

Partial

Private

152

RU4

211/DP830505

Partial and
Lease

Private

24929

72/DP1199096

Partial

Blacktown Council

6282

700/DP1215899

Partial and
Lease

Private

4398
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Figure 3-11: Proposed property acquisitions required (1 of 6)
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Figure 3-12: Proposed property acquisitions required (2 of 6)
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Figure 3-13: Proposed property acquisitions required (3 of 6)
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Figure 3-14: Proposed property acquisitions required (4 of 6)
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Figure 3-15: Proposed property acquisitions required (5 of 6)
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Figure 3-16: Proposed property acquisitions required (6 of 6)
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4.

Statutory planning framework

4.1

Environmental Planning and Assessment Act 1979

4.1.1

State Environmental Planning Policies

State Environmental Planning Policy (Infrastructure) 2007
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective delivery of
infrastructure across the State.
Clause 94 of ISEPP permits development on any land for the purpose of a road or road infrastructure
facilities to be carried out by or on behalf of a public authority without consent.
As the proposal is for a road and road infrastructure facilities and is to be carried out on behalf of TfNSW, it
can be assessed under Division 5.1 of the Environmental Planning and Assessment Act 1979.
Development consent from council is not required.
The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 and does not
require development consent or approval under State Environmental Planning Policy (Coastal
Management) 2018, State Environmental Planning Policy (State and Regional Development) 2011 or State
Environmental Planning Policy (State Significant Precincts) 2005.
Part 2 of ISEPP contains provisions for public authorities to consult with local councils and other public
authorities prior to the commencement of certain types of development. Consultation, including consultation
as required by ISEPP (where applicable), is discussed in Section 5 of this REF.
State Environmental Planning Policy (Sydney Region Growth Centres) 2006
Under State Environmental Planning Policy (Sydney Region Growth Centres) 2006 (Growth Centres
SEPP), the proposal is within the North West Growth Area.
Clause 18A of the Growth Centres SEPP confirms that public utility undertakings may be done without
development consent. Clause 18A also requires notification to the Department of Planning, Infrastructure
and Environment in relation to the clearing of native vegetation on land that is within a growth area but not
subject to biodiversity certification under the Biodiversity Conservation Act 2016. The proposal area is
located on biocertified land shown in Figure 6-6, except for land along Garfield Road West between about
Penprase Street and West Parade.
Under the Growth Centres SEPP, the proposal area intersects with the Marsden Park, Marsden Park North,
Riverstone West, West Schofields and Riverstone precincts. The proposal area traverses the following
Riverstone West precinct plan zones including:
North of Garfield Road West zoned as SP2 Infrastructure - Local Road Widening
North of the SP2 Infrastructure Zone along Garfield Road West zoned as E2 Environmental
Conservation between Eastern Creek and Denmark Road and B7 Business Park between
Denmark Road and Riverstone Railway Station.
Development for the purposes of roads is permitted with development consent in all the above zones. The
ISEPP operates to remove those consent requirements.
Draft amendments to the Growth Centres SEPP for the Marsden Park North and West Schofields precincts
show draft zoning changes and the Garfield Road transport corridor. This includes the widening of Garfield
Road West and the inclusion of land zoned SP2 Infrastructure - drainage on the corner of Carnarvon Road
and Garfield Road West.
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4.1.2

Local Environmental Plan

Blacktown Local Environmental Plan 2015
The Blacktown Local Environmental Plan 2015 (Blacktown LEP) is the governing plan for the Blacktown
Local Government Area (LGA), including Marsden Park and Riverstone. Table 4-1 summarises the
relevant aspects of the Blacktown LEP applicable to the proposal.
Table 4-1: Relevant provisions of Blacktown LEP
Provision description

Relevance to the proposal

Clause 2.3 Zone
Objectives and Land
Use Table

The relevant land zones described in Table 4-2 indicate that the proposal would be
permitted with consent in all zones. However, as outlined in Section 4.1.1, under
ISEPP the proposal is permitted without the consent of council. Therefore, the
consent requirements of the LEP do not apply and the proposal may be determined
under Division 5.1 of the EP&A Act. The land zoning within and around the proposal
area is shown on Figure 4-1.

Clause 5.10 Heritage
conservation

Clause 5.10 of the Blacktown LEP aims to conserve the heritage significance of
heritage items, archaeological sites, Aboriginal objects and Aboriginal places within
the LGA.
There are a number of heritage items listed on the Blacktown LEP that are located in
the immediate vicinity of the Proposal including ‘House and slab cottage’ at
Penprase Street and Riverstone Cemetery at Cemetery Road.
A discussion of potential impacts to local heritage is discussed in Section 6.8.

Clause 7.1 Flood
planning

Clause 7.1 of the Blacktown LEP aims to minimise flood risk to life and property and
to avoid significant adverse impacts on flood behaviour and the environment.
Garfield Road West between about Penprase Street and Denmark Road is
designated as flood planning areas under the Blacktown LEP. Flood planning areas
are implemented to avoid significant adverse impacts on flood behaviour and the
environment (including life and property); and to allow development on land that is
compatible with the land’s flood hazard.
A discussion of potential impacts to flooding is provided in Section 6.2.

Figure 4-1 shows the relevant section of the zoning map from the Blacktown LEP, with the indicative
location of the proposal. The land use objectives for these zones under the LEP, and the proposal’s
consistency with those objectives, is detailed in Table 4-2.
However, the Marsden Park North and West Schofields precincts of the North West Growth Area are
currently subject to state led rezoning, with Draft Indicative Layout Plans developed for the region to guide
future rezoning and development of the area (refer to section 6.3 for more information).
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Table 4-2: Relevant zone objectives
Zone
SP2
Infrastructure
Classified
Road

Objective
To provide for infrastructure and related
uses
To prevent development that is not
compatible with or that may detract from
the provision of infrastructure

Consistency of the proposal with the
zone objective
The proposal would provide an upgrade to
Garfield Road West, to improve capacity
and travel times, safety, and connectivity

To ensure that development does not have
an adverse impact on the form and scale of
the surrounding neighbourhood.
RU4 Primary
Production
Small Lots

To enable sustainable primary industry and
other compatible land uses
To encourage and promote diversity and
employment opportunities in relation to
primary industry enterprises, particularly
those that require smaller lots or that are
more intensive in nature

The proposal would enable sustainable
primary industry by improving the
efficiency of the road network. The
proposal would help to enable other land
uses by providing additional transport
capacity. The proposal has been designed
to minimise its impact on the primary
production lots of the area.

To minimise conflict between land uses
within this zone and land uses within
adjoining zones
To ensure that development does not
prejudice the orderly and economic
development of future urban land
To ensure that development is sympathetic
to the ecological attributes of the area.
E2
Environmental
Conservation

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

The proposal has been designed to
minimise its impact on environmental
values of the area.

To prevent development that could destroy,
damage or otherwise have an adverse
effect on those values
To provide for passive recreational
activities that are compatible with the land’s
environmental constraints.
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Figure 4-1: Land zoning under the Blacktown LEP
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4.2
4.2.1

Other relevant NSW legislation
Protection of the Environment Operations Act 1997

The Protection of the Environment Operations Act 1997 (POEO Act) provides the legal framework for the
management of air, noise, water and waste pollution. Under Section 48 of the POEO Act, scheduled
activities (as defined in Schedule 1 of the Act) require an Environment Protection Licence (EPL).
Part 3.2 of the POEO Act requires an environment protection licence for scheduled development work and
the carrying out of scheduled activities (as set out in Schedule 1 of the POEO Act). Clause 35 of Schedule
1 of the POEO Act applies to road construction, meaning the construction, widening or rerouting of roads.
The proposal is declared to be a scheduled activity as it results in the existence of four or more traffic lanes
for at least three kilometres, where the road is in a metropolitan area and is classified, or proposed to be
classified, as a main road (but not a freeway or tollway) under the Roads Act 1993.
In addition, the POEO Act and the Protection of the Environment (Waste) Regulation 2005 are the key
pieces of legislation that regulate waste in NSW. They contain the requirements for managing, storing,
transporting, processing, recovering and disposing of waste. Applying waste to land in NSW (such as
temporary storage and reusing materials back into the construction of a road) may trigger various
regulatory requirements such as the need to hold an EPL or pay the waste and environment levy. However,
a ‘resource recovery exemption’ may be applicable for the land application if it is a genuine, fit for purpose,
reuse of the waste rather than another path to waste disposal.
An exemption facilitates the use of specific waste materials outside of certain requirements of the waste
regulatory framework. For each exemption, there is a corresponding ‘resource recovery order’ that specifies
the requirements that must be met by suppliers of the material. The EPA has issued general resource
recovery orders and exemptions for many materials including:
Excavated natural material
Excavated public road material
Raw mulch
Reclaimed asphalt pavement
Recovered aggregate.
These orders and exemptions may be used for the proposal without seeking approval from the EPA.
4.2.2

Roads Act 1993

The Roads Act 1993 (Roads Act) provides for the classification of roads and the declaration of public
authorities for both classified and unclassified roads. It also regulates the carrying out of various activities
in, on and over public roads.
Under Section 138(1) of the Roads Act, consent from the road authority is required for carrying out various
activities in, on and over public roads. Garfield Road West is a classified road and requires consent from
the road authority to proceed. Approval would be sought for a road occupancy licence for the temporary
closure of traffic lanes and, if required, the movement of over-sized vehicles during construction. Consent
to carry out work on classified roads is not required as per Schedule 2 clause 5(1) of the Roads Act.
However, a Road Occupancy Permit would need to be obtained as necessary prior to construction
commencing.
4.2.3

Biodiversity Conservation Act 2016

Before February 2011, biodiversity certification was conferred on environmental planning instruments under
Schedule 7 of the Threatened Species Conservation Act 1995 (TSC Act) (now repealed). As the proposal is
within the Sydney Region Growth Centres SEPP, the western portion of the proposal area has biodiversity
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certification conferred under these arrangements. Bio-certification means that potential impacts to the
biodiversity values of the land have been fully assessed and offset and no further assessment is required.
The extent of bio-certified lands in relation to the proposal area is shown by Figure 6-6.
The Biodiversity Conservation Act 2016 (BC Act) sets out the assessment framework for threatened
species and ecological communities for activities subject to assessment under Part 5 of the EP&A Act
(amongst other types of development).
Under Part 7 of the BC Act, a species impact statement (or biodiversity assessment report) in relation to an
activity that is likely to significantly affect threatened species (which is defined to include ecological
communities, or their habitats) and the concurrence of the Environment Agency Head may be required.
Under Part 8 of the BC Act an activity proposed to be carried out on biodiversity certified land is taken to be
an activity that is not likely to significantly affect any threatened species.
4.2.4

Heritage Act 1977

The Heritage Act 1977 provides for the conservation of buildings, works, archaeological, relics and places
of heritage value. It sets out provisions that require a heritage impact assessment to be prepared where the
proposal has the potential to impact on any values that are protected under the Heritage Act 1977. It also
sets out a process for obtaining permission from the NSW Heritage Council, as administrators of the Act, to
investigate, excavate and/or impact on a heritage-listed item.
An excavation permit is required to disturb or excavate any land knowing or having reasonable cause to
suspect that the disturbance or excavation would or is likely to result in a relic being discovered, exposed,
moved, damaged or destroyed. A permit is also required to disturb or excavate any land on which the
person has discovered or exposed a relic.
4.2.5

National Parks and Wildlife Act 1979

The harming or desecrating of Aboriginal objects or places is an offence under Section 86 of the National
Parks and Wildlife Act 1979. Under Section 90, an Aboriginal heritage impact permit may be issued in
relation to a specified Aboriginal object, Aboriginal place, land, activity or person or specified types or
classes of Aboriginal objects, Aboriginal places, land, activities or persons.
The Office of Environment and Heritage (now the NSW Department of Planning, Industry and the
Environment) has published the Due Diligence Code of Practice for the Protection of Aboriginal Objects in
NSW (Department of Environment, Climate Change and Water, 2010).
The due diligence process and the Procedure for Aboriginal Cultural Heritage Consultation and
Investigation (PACHCI) (Roads and Maritime, 2011) has been undertaken as part of this REF to determine
whether an Aboriginal heritage impact permit (AHIP) is required (refer to Section 6.7).
4.2.6

Crown Land Management Act 2016

The Crown Land Management Act 2016 provides the legislative framework for the administration of land
that is vested in the Crown in NSW. Ministerial approval is required to grant a ‘lease, licence, permit,
easement or right of way over a Crown Reserve’.
Acquisition of Crown land would be required for the proposal, with proposed land acquisition described in
Section 3.6. Consultation with the Department of Industry (Crown lands division) and a community
engagement strategy (CES) is required under the Crown Land Management Act 2016 for any action
affecting Crown Land use including licences and leases.
4.2.7

Water Management Act 2000 and Water Act 1912

The proposal area is covered by the Water Sharing Plan for the Greater Metropolitan Region Unregulated
River Water Sources 2011 and the Water Sharing Plan for the Greater Metropolitan Region Groundwater
Sources. It is subject to the provisions of the Water Management Act 2000. Relevant Water Management
Act 2000 approval requirements are reviewed in Table 4-3.
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Table 4-3: Relevant approval requirements under the Water Management Act 2000
Provision description

Relevance to the proposal

Water access licences (s.56 &
s.60A)

Exemption for roads authorities in relation to in water required for road
construction and road maintenance under clause 21 and Schedule 4 of
the Water Management (General) Regulation 2018.

Water use approval (s.89 & s.91A)

Exemption for roads authorities in relation to in water required for road
construction and road maintenance under clause 34 and Schedule 5 of
the Water Management (General) Regulation 2018.

Controlled activity approval

Exemption in clause 41 of the Water Management (General) Regulation
2018.
Impacts on the riparian zone within the proposal area are further
discussed in Section 6.2.

The Aquifer Interference Policy which aims to protect groundwater aquifers while balancing different water
uses. The Water Management Act 2000 defines a number of aquifer interference activities including
penetration of, interference with and obstruction of water flow within an aquifer, as well as the taking and
disposing water from an aquifer. Any activity that results in the reduction in the groundwater resource pool
of three megalitres per year or more, or at an instantaneous rate of greater than five litres per second would
require a groundwater extraction and aquifer interference license. The proposal is not anticipated to reduce
the groundwater resource pool by three mega litres per year or at a rate of greater than five litres per
seconds, and therefore a licence is not required.
TfNSW would consult with the NSW Office of Water to ensure that all applicable licences and/or approvals
for any impacts to surface and ground water are obtained prior to construction.
A Water Supply Works approval under the Water Management Act 2000 will be required.
4.2.8

Fisheries Management Act 1994

Part 7 of the Fisheries Management Act 1994 (FM Act) outlines legislative provisions to protect fish habitat
and Part 7A outlines provisions to conserve threatened species of fish and marine vegetation and their
habitat.
Section 199 of the FM Act provides that prior to construction, the public authority (TfNSW) must give the
Minister for Agriculture and Western New South Wales written notice of any dredging or reclamation work
in Key Fish Habitat, and consider any matters concerning the proposed work that are raised by the Minister
within 21 days after the giving of the notice. Also, Section 219 of the Fisheries Management Act 1994
includes a prohibition on the blocking of fish passage.
Eastern Creek and Bells Creek offer moderate key fish habitat (sensitivity TYPE 1 and waterway CLASS
2). The unnamed first order tributary of South Creek is minimal key fish habitat (sensitivity TYPE 3 and
waterway CLASS 3). Therefore consultation with the Minister would be undertaken prior to construction to
determine whether the following permits under the FM Act are required:
Dredging and reclamation work in water land as per Section 201 of the FM Act. The works are
unlikely to be considered as ‘minor works’ and therefore the exemption that may be provided
clause 263 of the Fisheries Management (General) Regulation 2010 is unlikely to apply
Blockage/obstruction of free passage of fish under Section 219 of the FM Act. The Proposal would
temporarily alter the watercourse and flows and to all intents and purposes may obstruct fish
passage at some stages during construction.

Garfield Road West Upgrade
Review of Environmental Factors

68

4.2.9

Land Acquisition (Just terms Compensation) Act 1991

The proposal would require partial and full acquisition of private and publicly owned land. Details regarding
property acquisition for the proposal are outlined in Section 3.6. All property acquisitions would be carried
out in accordance with the Land Acquisition (Just Terms Compensation) Act 1991, which aims to guarantee
just compensation terms for land that is acquired by an authority of the State.
TfNSW would continue to consult with affected landowners during the development of the proposal.
4.2.10 Aboriginal Land Rights Act 1983
Through the Aboriginal Land Rights Act 1983, vacant Crown land not lawfully used or occupied or required
for an essential purpose or for residential land, is returned to Aboriginal people (and vested in Aboriginal
Land Councils). In accordance with Section 42B of the Aboriginal Land Rights Act 1983, land vested in an
Aboriginal Land Council can only be acquired by TfNSW through an Act of Parliament. There are two land
parcels in proximity to the proposal that are subject to a claim under the Aboriginal Land Rights Act 1983.
TfNSW have considered potential impacts on land affected by claims in preliminary environmental
investigations for the proposal options as discussed in Section 2.4. The realignment of Garfield Road West
between Lyndhurst and Pacer Street has sought to avoid these land parcels, therefore avoiding any impact.
4.2.11 Waste Avoidance and Resource Recovery Act 2001
The purpose of the Waste Avoidance and Resource Recovery Act 2001 (WARR Act) is to develop and
support the implementation of regional and local programs to meet the outcomes of a State-wide strategy
for waste avoidance and resource recovery. It also aims to ‘minimise the consumption of natural resources
and final disposal of waste by encouraging the avoidance of waste and the reuse and recycling of waste’.
Waste generation and disposal reporting would be carried out during the construction and operation of the
proposal. Procedures would be implemented during construction in an attempt to promote the objectives of
the WARR Act (refer to Section 6.12).

4.3
4.3.1

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. These are considered in
Appendix A and Section 6 of the REF.
A referral is not required for proposed road activities that may affect nationally listed threatened species,
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 Section 6 of the REF and
Appendix G.
Findings – nationally listed biodiversity matters (where the strategic assessment applies)
The assessment of the proposal’s impact on nationally listed threatened species, endangered ecological
communities and migratory species found that there is not likely to be a significant impact on relevant
matters of national environmental significance. Section 6 of the REF describes the safeguards and
management measures to be applied to minimise or mitigate impacts on biodiversity
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4.3.2

Native Title Act 1993

The Native Title Act 1993 recognises and protects native title. The Act covers actions affecting native title
and the processes for determining whether native title exists and compensation for actions affective native
title. It establishes the Native Title Registrar, the National Native Title Tribunal, the Register of Native Title
Claims and the Register of Indigenous Land Use Agreements, and the National Native Title Register.
Under the Act a future act includes proposed public infrastructure on land or waters that affects native title
rights or interest.
A search of the Native Title Tribunal Native Title Vision website was undertaken on the 29 April 2020, with
no Native Title holders/claimants identified which would be directly impacted by the proposal.

4.4

Confirmation of statutory position

The proposal is categorised as development for the purpose of road and is being carried out by or on
behalf of a public authority. Under clause 94 of ISEPP the proposal is permissible without consent. The
proposal is not State significant infrastructure or State significant development. The proposal can be
assessed under Division 5.1 of the EP&A Act.
TfNSW is the determining authority for the proposal. This REF fulfils TfNSW’s obligation under Section 5.5
of the EP&A Act including to examine and take into account to the fullest extent possible all matters
affecting or likely to affect the environment by reason of the activity.
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5.

Consultation

This section discusses consultation undertaken to date for the proposal and further consultation proposed.

5.1

Consultation strategy

A Communications Engagement Plan (CEP) has been prepared for the proposal. Consultation objectives of
the CEP include:
To provide regular and targeted information to build awareness about the project and the likely
impacts and benefits of the three projects.
To provide clear direction to the community and stakeholders about whether we are providing
information or seeking feedback so that expectations are clear at all stages of engagement.
To ensure community and stakeholder views are continuously fed into the projects’ development
and used to understand and effectively assess impacts.
To collaborate with government agencies and local councils to ensure a whole-of-government
approach and consistent key messages.
Key stakeholders identified in the CEP include:
State and Federal Ministers and Member of Parliament (MPs)
Government partners including the NSW Department of Planning Industry and Environment
Government agencies including the NSW Environment Protection Authority and Sydney Water
Blacktown City Council
Deerubbin Local Aboriginal Land Council
Emergency services including the State Emergency Service (SES)
Other:

5.2

o
o
o

Utilities (major telecommunications, power and water utilities in the area)
Residents and businesses impacted by the proposal
Business chambers and groups

o
o

Active transport users
Road users

o

Community, sporting, action and environmental groups.

Community involvement

The communication approach will focus on targeted communication with local property owners and key
stakeholders including Blacktown City Council, Deerubbin Local Aboriginal Land Council (Deerubbin
LALC), DPIE, emergency services, utilities, community/interest groups and any other government agencies
as required.
TfNSW has encouraged community feedback to the proposal through a combination of notifications and
consultation with key stakeholders and affected property owners and residents.
Initial feedback on the project was sought late 2013 and early 2014 on the removal of the rail level crossing,
based on community feedback TfNSW developed a network strategy to address the area and issues raised
by the community.
In late 2014 and early 2015, Roads and Maritime (now TfNSW) invited the community to provide feedback
on the proposed Road Network Strategy for the North West Growth Area, including the upgrade of rail level
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crossing at Garfield Road. Feedback from the community information sessions, stakeholder briefings and
other written responses and submissions were used to inform the design.
In July 2019 community consultation was carried out on for the whole North West Growth Area to inform
future road plans in the area. As part of this Garfield Road East and West were included and a community
update was distributed at the time and made available on the project website, which provided an overview
of the key features of the upgrades to Garfield Road with an update on the project and information on
projects in the surrounding area. The Riverstone community were encouraged to supply feedback on not
just Garfield Road but the surrounding roads. Following the community consultation sessions and the
feedback received, meetings were held with some individual property owners requesting further
information.
Further planning and investigations into the corridor area indicated that a new alignment would present a
safer and more efficient upgrade of Garfield Road West. As a result of this, TfNSW carried out further
community consultation in August 2020. This was carried out via online community consultation on
Facebook to ensure the health and safety of the community and staff. A community update was also
distributed and available on the website as well as an interactive portal online to assist the community to
visualise the project and also the greater plans for the North West Growth Centre Road Network Strategy.
During this time feedback was gathered from the community via phone, email, Facebook and the online
community consultation.
A summary of the community involvement activities carried in the August 2020 consultation is provided in
Table 5-1.
Table 5-1: Summary of community involvement activities
Tool/activity

Reached

Detail

Media release

One announcement

A media release was sent out on 3 August 2020
encouraging community members and stakeholders to
get involved in the consultation process.
https://www.rms.nsw.gov.au/about/newsevents/news/roads-and-maritime/2020/200803garfield-road-west-planning-is-under-way.html

Community
Update

400 properties

A Community Update was distributed via the letterbox
to 400 properties on 3 August 2020.

Webpage

3451 unique visitors

The project page: (nswroads.work/GarfieldRd)
received 3451 unique visitors between 3 - 28 August
2020.
Users were mostly on mobile and almost 60% of
referrals came from Facebook.

Emails

234

Project information was sent by email on 3 August to
234 stakeholders including community members,
groups and business owners to raise awareness of the
consultation and information sessions for the project.

Community
Information
Session
(Facebook live)

50

Due to Covid 19 restrictions and a focus on
“contactless” engagement, a Facebook live session
was held on 11 August 2020 and attended by 50
people.

Social Media
Post (Facebook)

Reach: 39,944 (6 to 9 August)

Facebook advertisement ran three times over the
course of the consultation. The advertisement
featured a 30 second educational video with footage of
the focus areas of Garfield Road West and was
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Tool/activity

Reached

Detail

Reach: 15,556 (11 to 18 August)

overlayed with text explaining the plans for the
upgrade and improvement.

Reach: 5758 (22 to 28 August)

Interactive Portal

Over the consultation period there
were 324 unique visitors, 31
downloads, 5 form submissions and
324 total page views

This advertising was extremely effective in raising
awareness of the consultation, encouraging the
community to join the Facebook live session, or to
provide feedback via phone, email or Have Your Say
page.
The interactive portal displayed a detailed map of the
project area and allowed for in-depth feedback from
communities and stakeholders.

Table 5-2: Summary of issues raised by the community
Category

Number of
submissions

Issue raised

Response/where addressed in REF

General Comment

Three

Three submissions
indicated general
support for the
proposal.

TfNSW acknowledges the positive
feedback received from residents.

General Comment

One

One submission
asked when the
upgrade would begin
construction.

Funding is currently only available for
development of the Concept Design and
the REF phase.
Once funding is released, the Detailed
Design and Construction will commence
Ongoing community consultation will be
undertaken to inform the community of
status of the project. Project Information
can be found on the TfNSW project
website.
www.rms.nsw.gov.au/projects/northwest-growth-centre-strategy/garfieldroad.html

Bus routes

Two

Two submissions
inquired on bus
facilities along the
upgraded road. This
included locations of
bus stops,
particularly for the
local school
students.

TfNSW is working to implement bus
facilities along the corridor. Bus stops will
be provided on the departure side of the
three signalised intersections at Robert
Street, Penprase/Lynhurst Street, and
Denmark Road, in both directions.

Impacts to cyclists and
pedestrians

One

One submission
asked whether the
upgraded design
would provide a
pathway on both
sides of the road

TfNSW will be implementing bicycle and
pedestrian facilities in the upgrade. This
includes a 2.0m footpath on the northern
side of Garfield Road West, and a 3.0m
share path on the southern side Garfield
Road West. Shared paths are also
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Category

Number of
submissions

Issue raised

Response/where addressed in REF

near Marsden Park
Public School.

provided on both sides of Robert Street,
Penprase Street and Demark Road.

Impacts to cyclists and
pedestrians

Three

Three submissions
highlighted sections
along Garfield Road
West which currently
has no cycle path
and does not
encourage active
modes of transport.
The submissions
requested the cycle
paths to be
incorporated in the
design.

Impacts to local residents

Three

Three submissions
raised concerns on
the impact of the
project on their
property.

The project team, and the Personal
Manager – Acquisitions have been
liaising with and in some instances
meeting impacted property owners on
site when requested to do so by the
property owners. TfNSW will continue
liaising with impacted property owners
and residents throughout the design and
construction of the project.

Flooding effects

One

One submission
raised the issue of
flooding in the area
of Garfield Road
West. The
submission is
concerned that
raising the road
would cause flood
issues on the wider
community.

A hydrology analysis has been
undertaken to alleviate flooding and
provide appropriate drainage for the
corridor, including the flood
compensatory storage areas to avoid
flooding in local areas.

Local road connectivity

Four

Four submissions
queried the
intersection of
Lyndhurst Street and
Penprase Street.
There is no road
shown beyond the
intersection and the
community would
like to know the
impacts.

TfNSW is working closely with the DPIE
to ensure the local road connectivity
along the corridor ties in with DPIE’s
Indicative Layout Plan.

Local road connectivity

One

One submission
stated that the raised
median would not
allow the resident to
turn right into their
property and there is
no opportunity to

Three signalised intersections have been
introduced along the corridor to provide
safer access for the local residents.
TfNSW is working closely with DPIE to
ensure the local road network ties in with
the Garfield Road West upgrade.
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Category

Number of
submissions

Issue raised

Response/where addressed in REF

conduct a U-turn
along the upgraded
road.
Local road connectivity

One

In relation to the
alignment near
Carnarvon Road,
what traffic
infrastructure is
proposed for this
intersection?

TfNSW is working closely with the DPIE
to ensure the local road connectivity
along the corridor ties in with DPIE’s
Draft Indicative Layout Plan.

Preserving Riverstone’s
historical significance

One

One submission is
concerned that the
historical significance
of Riverstone would
not be preserved
after the upgrade is
constructed.

While the design is sympathetic to the
historical values of the proposal area,
Garfield Road West is not impacting the
historical significance of Riverstone town
centre.

Surrounding developments

One

One submission
asked when the
adjoining land would
be rezoned.

DPIE is responsible for the rezoning
plans. To find the latest update, please
refer to their website
www.dpie.nsw.gov.au . TfNSW is working
closely with the DPIE to ensure the
project ties in their Draft Indicative Layout
Plan and local road connectivity.

Traffic implications at
Riverstone Station

Six

Six submissions
raised the traffic
issues at the
Riverstone Railway
Crossing. The
submissions
highlight concerns
that upgrading
Garfield Road West
without improving
Garfield Road
Central would
produce a
bottleneck.

DPIE has granted Special Infrastructure
Contribution (SIC) funding for TfNSW to
continue the planning for Garfield Road
central (between Piccadilly Street and
Denmark Road, Riverstone).

Traffic implications at
Riverstone Station

One

One submission is
concerned that the
influx of new housing
estates would
increase the demand
on Garfield Road
Central.

DPIE has granted Special Infrastructure
Contribution (SIC) funding for TfNSW to
continue the planning for Garfield Road
central (between Piccadilly Street and
Denmark Road, Riverstone).

Drainage

One

The western
alignment affects the
proposed drainage
reserves on both
sides of Garfield
Road West near
Dromana Road.

TfNSW is working closely with DPIE to
revise their Draft Indicative Layout plan to
accommodate the design changes made
between the Strategic Design and the
Concept Design.
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Category

Number of
submissions

Issue raised

Response/where addressed in REF

Open space

One

The proposal affects
proposed parks
along the corridor.
What will be done to
replace any park lost
and ensure there is
no net loss of open
space.

TfNSW is working closely with DPIE to
revise their Draft Indicative Layout plan.

The proposal affects
land zoned E2 land
which includes
Existing Native
Vegetation areas
(ENV). What would
be done to
compensate for this
loss?

TfNSW would continue consultation with
DPIE and Council to ensure that the
requirements under the Growth Centres
SEPP have been adequately addressed
and implemented. The proposal will not
result in the removal of land identified
and mapped as ‘Existing Native
Vegetation’ in the State Environmental
Planning Policy (Sydney Region Growth
Centres) 2006.

Environment

5.3

One

Where changes to the Draft Indicative
Layout Plan result in a loss of open
space, discussions with Council will be
undertake to establish appropriate
solutions.

Aboriginal community involvement

TfNSW is committed to effective consultation with Aboriginal communities regarding TfNSW activities and
their potential for impact on Aboriginal cultural heritage. Consultation with Aboriginal people has been
carried out for the proposal in accordance with the Procedure for Aboriginal Cultural Heritage Consultation
and Investigation (PACHCI) (Roads and Maritime, 2011), the OEH Aboriginal Cultural Heritage
Consultation Requirements for Proponents 2010 and the requirements of Clause 80C of the National Parks
and Wildlife Regulation 2009. An outline of the PACHCI procedure is presented in Table 5-3.
Table 5-3: Summary of Roads and Maritime Procedure for Aboriginal Cultural Heritage Consultation and
Investigation
Stage

Description

Stage 1

Initial Roads and Maritime assessment

Stage 2

Site survey and further assessment

Stage 3

Formal consultation and preparation of a cultural heritage assessment report

Stage 4

Implement environmental impact assessment recommendations

A register of interested Aboriginal parties and a summary of Aboriginal consultation to date is provided in
Table 5-4. Ongoing consultation with registered parties would continue, followed by an Aboriginal Focus
Group Meeting to discuss the proposed testing methodology outlined within the PACHCI 2 report prior to
completing the field investigation works required for the PACHCI 3.
Table 5-4: Aboriginal community consultation
Date

Community group represented

7 May 2020

Deerubin Local Aboriginal Land Council

7 May 2020

OEH
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Date

Community group represented

7 May 2020

Office of the Registrar

7 May 2020

Native Title Tribunal

7 May 2020

NSW Aboriginal Land Council

7 May 2020

Native Title Services Corporation

7 May 2020

Greater Sydney Local Land Services

20 May 2020 – 3 June 2020

NIT Online (online advertisement)

20 May 2020

Koori Mail (print advertisement)

22 May 2020

Kamilaroi-Yankuntjatjara Working Group

22 May 2020

Merrigarn

22 May 2020 and 25 May
2020

Murra Bidgee Mullangari

2 June 2020

Butucarbin

5.4

ISEPP consultation

Clauses 13 to 16 of the ISEPP specify the requirements for consultation with councils and other public
authorities for infrastructure development carried out by or on behalf of a public authority. Appendix B
contains an ISEPP consultation checklist that documents how ISEPP consultation requirements have been
considered.
As the proposal would impact council related infrastructure, and local roads on flood liable land,
consultation was carried out with Blacktown City Council under clause 13 and 15 of ISEPP. A letter was
sent to council on 17 April 2020 by email and post. Letters were also sent by email and post to the State
Emergency Service on 17 April 2020 due to the proposal being located on flood liable land (clause 15AA).
The letters provided information on the proposal and requested input in terms of any issues or concerns.
Feedback was requested by 11 May 2020. A summary of the response received from ISEPP consultation
and issues that have been raised as a result of this consultation are outlined below in Table 5-5.
Table 5-5: Issues raised through ISEPP consultation
Agency

Issue raised

Blacktown City
Council

Blacktown City Council raised a number
of requests regarding the landscaping
including:
Planting between the back of kerb and
path is not a suitable treatment due to the
need to undertake programmed
maintenance that will require traffic control
to deliver these services.
Large canopy tree plantings should be
planted behind footpaths and shared
paths due to Austroads guidelines and to
support the mitigation of the heat island
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REF
These recommendations
would be further considered
through ongoing
consultation with Council
and refined in finalising the
concept design, and during
detailed design. Refer to
section 6.1 and section 6.6
of the REF for details of
proposed landscaping.
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Agency

Issue raised

Response/where addressed in
REF

effect and contribute to the “greening of
the City”
Planting densities for mass plantings
should be at a minimum of 8 plants per
square metre
Landscaping treatments must extend the
full length of the road reserve to the
property boundary with these treatments
to remain consistent
A 1.5 metre turf buffer zone on median
strip plantings are not supported as they
are very difficult to maintain and pose a
safety hazard. Recommends they should
be mulched
Barriers should be installed on median
strips to allow for large canopy tree
plantings to be installed
Tree planting must be provided within the
road corridor (not within private property).
Blacktown City
Council

Vegetated drainage swales should be
avoided with the piping of storm water
runoff the preferred option, however
should they be required a maximum batter
slope of 1:4 is required

This would be further
considered through ongoing
consultation with Council
and refined during detailed
design. Refer to section 6.2
and 1.1 for the proposed
drainage along Garfield
Road West

Blacktown City
Council

Concrete access tracks with gates are
required to all stormwater outlets for
servicing requirements

This would be further
considered through ongoing
consultation with Council
and refined in finalising the
concept design, and during
detailed design. Refer to
section 6.2 and 6.10 for the
proposed drainage along
Garfield Road West

Blacktown City
Council

Parking bays for Council maintenance
vehicles need to be included throughout
the footpath and shared path network to
minimise the impact on pedestrians whilst
maintenance is being undertaken

This issue would be further
considered through ongoing
consultation with Council
and refined in finalising the
concept design, and during
detailed design. Refer
Section 6.3.

Blacktown City
Council

All existing recreational areas should be
retained in their current form and access
from Garfield Road West to these areas
should be included as part of the
development of paths. This would support
pedestrian movement and access as part
of the road upgrade project.

Impacts on recreational
areas have been assessed
in section 6.4.
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Agency

Issue raised

Response/where addressed in
REF
Indicative Layout Plan result
in a loss of open space,
discussions with Council will
be undertake to establish
appropriate solutions,
including improved access
to these areas through the
provision of dedicated
walking and cycling paths.

Blacktown City
Council

Blacktown City
Council

Road alignments vary significantly from
Indicative Layout Plans which will impact
on private property and community
infrastructure.

Property impacts have been
assessed in section 6.3,
section 6.4 and section 6.9.

Bridge designs will need to be worked
through in detail and presented to the
Blacktown City Council Design Review
Panel at early concept stage with an
understanding of form aesthetics,
functionality, materials, alignments
(paths/barriers) etc.

Property impacts have been
assessed in section 6.3,
section 6.4 and section 6.9.

Concrete bridge decks are preferred.

TfNSW is working closely
with DPIE to revise their
Draft Indicative Layout plan
to accommodate the design
changes made between the
Strategic Design and the
Concept Design, including
impacts to private property
and community
infrastructure.

TfNSW would continue to
engage with Council in
finalising the concept
design, and during detailed
design of the bridge.

Blacktown City
Council

Green screening where boundary fences
exist are to be in accordance with Council
recommendations and presented to
Council for review and comment. Green
screening where boundary fences exist
are to be in accordance with Council
recommendations and presented to
Council for review and comment.

TfNSW would consider this
during finalising the concept
design and during detailed
design. TfNSW would
consider this during detailed
design. TfNSW would
continue to engage with
Council during detailed
design.

Blacktown City
Council

It is recommended the TfNSW designers
present the proposal at one of Council’s
future Design Review Panel Meetings. It
is recommended the TfNSW designers
present the proposal at one of Council’s
future Design Review Panel Meetings.

TfNSW would continue to
engage with Council to
discuss the urban design of
the proposal, and will
present the proposal at one
of Council’s Design Review
Panel Meetings.TfNSW
would continue to engage
with Council to discuss the
urban design of the
proposal.
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5.5

Growth Centres SEPP consultation

Consultation was carried out with the Department of Planning, Industry and Environment (DPIE) as a
requirement under clause 18A of State Environmental Planning Policy (Sydney Growth Centres) 2006. A
letter was sent to DPIE on 17 April 2020 requesting feedback by 11 May 2020. The issues raised in the
consultation with the Department to date are summarised in Table 5-6. Issues raised through Aboriginal
community consultation. Appendix B contains a Growth Centres SEPP consultation checklist that
documents how the Growth Centres SEPP consultation requirements have been considered.
Table 5-6: Issues raised through Growth Centres SEPP consultation
Agency

Issue raised

Response/where addressed in REF

Department
of Planning,
Industry and
Environment

Removal of existing native vegetation on
certified and non-certified land and any
associated TfNSW offset
commitments/proposals.

Impacts on biodiversity have
been assessed in section 6.1 of
the REF. There is no impact on
mapped ENV in accordance with
the SEPP (Sydney Region
Growth Centres) 2006 native
vegetation retention area (Map
Sheet NVP_005) (Figure 6-7) or
the Indicative Layout Plan for
Riverstone West and therefore
no associated offset proposed.
TfNSW would continue
consultation with DPIE and
Council in regard to the
finalisation of the West
Schofields precinct plan, and to
ensure that the requirements
under the Growth Centres SEPP
have been adequately
addressed and implemented.

Department
of Planning,
Industry and
Environment

Impact of compensatory flood storage areas
located on land proposed to be zoned for
residential, business, open space or drainage
purposes under the exhibited indicative layout
plans (or current zoning) e.g. proposed flood
storage areas in the vicinity of Penprase
Street and Cemetery Road.

The addition of flood
compensation areas would limit
the potential land uses currently
used for rural purposes, limiting
the commercial and recreational
potential of these sites. The
impact of the flood compensation
areas have been assessed
throughout the REF, in particular
in section 6.2 and 6.3.

Department
of Planning,
Industry and
Environment

Upgrades to or new intersections required to
consider the proposed road network shown
the precinct Indicative Layout Plans. Should
there be costs associated with native
vegetation removal and road relocation, the
certainly of that funding is needed. A particular
example is the closure of Carnarvon Road
onto Garfield Road and the required new
intersection at Penprase / Lynhurst Streets.
The relocation of Carnarvon Road to meet that
intersection would require the removal of
native vegetation and a creek crossing.

Vegetation removal for the
proposal has been considered in
section 6.6. TfNSW would
continue to engage with DPIE
during detailed design.
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Agency

Issue raised

Department
of Planning,
Industry and
Environment

Urban design and landscaping features should
consider the planting of shade trees to support
the Premier’s Priority – Greening Our City. As
the road is to have cycle and pedestrian paths,
plantings should also support the paths.

Department
of Planning,
Industry and
Environment

Carnarvon Road Realignment Issues:
Closed to Garfield Road in future?
Existing collector road that provides northsouth access through area and needs to be
maintained
Realignment to meet new intersection?
Cost of realignment, likely to impact ENV and
need a creek crossing
Funding for these works? Entire burden
cannot be placed on council via local
contributions. This part of the precinct will not
yield new residential development (below
1:100ARI) so no opportunity to developers to
fund the work.

5.6

Response/where addressed in REF
Urban design and landscaping
features are discussed in section
6.9 of the REF.
TfNSW would continue to
engage with Council to discuss
the urban design of the proposal,
and will present the proposal at
one of Council’s Design Review
Panel Meetings where these
matters will be taken into
consideration.
TfNSW would continue to works
closely with DPIE to revise their
Draft Indicative Layout plan to
accommodate the design
changes made between the
Strategic Design and the
Concept Design. Local road
connectivity, drainage, flooding,
open space, private property and
community infrastructure are
impacts that would be
considered.
Funding requirements would be
discussed with DPIE.

Ongoing or future consultation

This REF has been placed on public display and community comments are invited. All comments received
would be considered before finalising the proposal’s concept design. The community would be kept
informed of any further changes to the proposal resulting from this and any future consultation process.
Information sessions would be held during the REF public display period. Details of these sessions
including dates and locations would be advertised prior to the events and issued in a TfNSW community
update.
Ongoing consultation would be undertaken during detailed design and prior to construction by the
construction contractor and TfNSW to update local property owners, road users and councils of the
proposal. Consultation activities would include:
Proposal information provided through the proposal website:
https://www.rms.nsw.gov.au/projects/north-west-growth-centre-strategy/garfield-road.html
Consultation with Council, the freight industry and local bus companies would be ongoing in
relation to staging plans, traffic management, and temporary road shut-downs
Affected property owners identified would continue to be consulted about property acquisition and
adjustment requirements throughout detailed design
All directly affected property owners and freight providers / industry using Garfield Road West
would be consulted before the start of construction and changes to access for private properties (if
required)
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Start of construction notification would be carried out via letter box drop to a number of residents
around the proposal a minimum of five days prior to the commencement of construction. Start of
construction notification would also be provided to the local council and emergency services
Notifications would be placed on social media in local print media( before the start of construction
work detailing the likely timing of the proposal, potential changes to traffic conditions and project
management contact details to open communication channels to provide further details or address
complaints
Variable message signs (VMS) would be used along the local road network around the proposal to
inform motorists using this road of the work and potential disruption to the road. The VMSs would
be deployed a minimum of five days prior to the commencement of construction.
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6.

Environmental assessment

This section of the REF provides a detailed description of the potential environmental impacts associated
with construction and operation of the proposal. All aspects of the environment potentially impacted upon
by the proposal are considered. This includes consideration of:
Potential impacts on matters of national environmental significance under the EPBC Act
The factors specified in the guidelines Is an EIS required? (DUAP 1995/1996) as required under
clause 228(1) of the Environmental Planning and Assessment Regulation 2000 and the Roads and
Related Facilities EIS Guideline (DUAP 1996). The factors specified in clause 228(2) of the
Environmental Planning and Assessment Regulation 2000 are also considered in Appendix A.
Site-specific safeguards and management measures are provided to mitigate the identified potential
impacts.

6.1

Traffic and transport

This section describes traffic and transport impacts associated with the proposal. Appendix C includes a
supporting technical paper.
6.1.1

Methodology

Construction assessment
The traffic and transport assessment undertaken considered how the proposed activities, work methods,
program, expected vehicle movements, and required management controls (refer to Section 3.3) would
temporarily impact the following within the study area:
Traffic network performance on Garfield Road West between the intersections with Richmond Road
and Denmark Road
All modes of public, private and active transport
Public road and private property access.
Operational assessment
Potential traffic impacts of the proposal were assessed by comparing the performance of the road network
with and without the proposal. Future traffic on Garfield Road West was derived from the Strategic Traffic
Forecast Model (STFM). Future traffic volumes from the STFM were then input into the intersection
modelling software SIDRA to evaluate the performance of the road network.
The key intersection performance indicators extracted from the SIDRA Network analysis for this study
include:
Level of Service (LOS) – This is the standard measure used to assess the operational performance
of an intersection. It is a measure of the delay at an intersection. There are six levels of service
from ‘A’ (excellent with delays of less than 15 seconds) to ‘F’ (unacceptable with delays of more
than 70 seconds)
Degree of saturation (DOS) – This is the ratio of traffic using an intersection to its capacity. A DOS
value greater than 1.0 indicates that the intersection is over capacity.
Appendix C provides further details on the modelling undertaken.
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6.1.2

Existing environment

Walking and Cycling
Walking and cycling facilities on and around Garfield Road West are very limited and comprise of:
A shared path along the western side of Richmond Road
A footpath along the southern side of Garfield Road between the intersection with Richmond Road
and the (un-named) road leading to Marsden Park Public School. The length of this footpath is
around 125 metres
A footpath outside the Richard Johnson Anglican School along Corcoran Street. This path stops
short of Garfield Road West due to the presence of physical impediments such as guard-rail and
trees
A narrow walkway along the northern side of the Eastern Creek road bridge. This walkway then
connects to unprotected road shoulders, on the eastern side of the bridge.
There are no formalised crossing points along Garfield Road West.
Garfield Road West has been identified as a future major east-west cycle and pedestrian corridor in the
Marsden Park North Precinct and in the Blacktown City Council 2016 Bike Plan. An illustration of the
proposed bike routes in the area are provided in Figure 6-1.

Figure 6-1: Marsden Park North Precinct bicycle and pedestrian network (Draft Schedule 10, Sep 2018)
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Public transport
Garfield Road West is serviced by the following bus routes:
742 - Rouse Hill to Marsden Park (Hollinsworth Road) via Riverstone. It enters and exits the study
area at Carnarvon Road and stops at two locations in the eastern end of the study area
747 – Rouse Hill to Marsden Park (Elara Boulevard) via Riverstone. It travels the entire length of
the study areas and stops at 5 locations within the study area
757 – Mt Druitt to Riverstone via Rooty Hill North and Marsden Park. It travels the entire length of
the study areas and stops at 5 locations within the study area.
All three routes service Riverstone Station which is located about 500 metres east of the intersection of
Garfield Road West and Denmark Road.
These routes and their respective stops within the study area are presented in Figure 6-2.

Figure 6-2: Garfield Road West bus stops and bus routes
Existing road network performance and traffic volumes
The section of Garfield Road West between the intersections with Richmond Road and Demark Road
carries an estimated Average Daily Traffic (ADT) flow of about 11,300 vehicles per day, of which, 18 per
cent are heavy vehicles. Heavy vehicles are a significant feature within the Garfield Road West
environment. Garfield Road is a designated B-double route for vehicles up to 26 metres in length.
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Road Network Performance
Traffic surveys undertaken in August 2019 were used to assess the performance of the current road
network. Table 6-1 presents the performance of the intersections along Garfield Road West. All
intersections operate at acceptable LOS of Grade C or better with the exception of Garfield Road’s
intersection with the access road to Marsden Park Public School. This intersection operates at poor LOS of
grade E in the PM peak.
Table 6-1: Existing (2019) intersection performance
AM
ID

Intersection

Intersection
Type

1

Richmond Road
& Garfield Road

Signalised

2

Garfield Road
and Marsden
Park Public
School Access

Signalised

Garfield Road
and Dromana
Road

Give-way

3

Average
delay per
vehicle
(seconds)

PM

LOS

Degree of
Saturation

Average
delay per
vehicle
(seconds)

LOS

Degree of
Saturation

41.9

C

0.93

30.3

C

0.76

7.3

A

0.18

64.4

E

0.08

13.2

A

0.0

13.1

A

0.01

4

Garfield Road &
Robert Street

Give-way

12.7

A

0.1

11.6

A

0.02

5

Garfield Road
and Jackson
Street

Give-way

9.2

A

0.0

10.3

A

0.0

6

Garfield Road
and Fermoy Road

Give-way

10

A

0.0

10.4

A

0.01

7

Garfield Road,
Lynhurst Street
and Penprase
Street

Give-way

12

A

0.25

12.7

A

0.01

Garfield Road
and Carnarvon
Road

Give-way

11.3

A

0.14

11.6

A

0.09

Garfield Road
and Cemetery
Road

Give-way

10.7

A

0.13

11.1

A

0.06

Garfield Road
and Denmark
Road

Give-way

10.4

A

0.01

10.7

A

0.0

8

9

10

6.1.3

Potential impacts

Construction
During construction, potential traffic and transport impacts and risks include:
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Delays to buses on Garfield Road West and temporary reduction in accessibility to bus stops.
Some bus stops may need to be relocated particularly where work activities being undertaken
within the existing Garfield Road West corridor
Temporary changes in pedestrian and vehicle movements. This may lead to short delays and
inconvenience for vehicles currently using Garfield Road West
Potential for temporary road or lane closures during kerb and gutter work.
The above impacts are temporary and would only apply during construction work.
Construction traffic generated by the proposal would be from plant equipment and material deliveries
including:
Construction material
Spoil removal
Construction plant
Construction personnel.
The number of truck movements to the work sites is unknown at this stage but based on similar projects is
likely to be less than 200 per day. Trucks movements would be distributed throughout the day equating to
about up to 25 movements per hour based on an eight-hour workday. This additional traffic is unlikely to
have a significant impact on the road network. However, if required, the movements of trucks could be
scheduled to avoid peaks such as during local school zone hours. A Construction Traffic Management Plan
(CTMP) would be prepared prior to the commencement of construction.
Access to the construction site for trucks would be via Garfield Road East, Railway Terrace and Richmond
Road.
Light vehicle traffic to the site would be associated with the movements of construction personnel. The
peak construction workforce is currently unknown but is likely to be a maximum of 200 at any one time
based on similar projects. Assuming that 5 per cent of personnel travel to the site by public transport and
95 per cent travel by private car and an average car occupancy factor of 1.05, this equates to 362 light
vehicle movements per day (181 in the morning and 181 in the afternoon). Assuming that 80 per cent of
these light vehicles arrive and depart in the same peak hour, an additional 145 vehicles would be
generated during each of the AM and PM peak hours. Given that two-way peak hours flows on Garfield
Road are about 900 vehicles per hour, there is sufficient capacity to accommodate this additional traffic.
Light vehicles to the site would be permitted to use all existing roads.
Staff parking is likely to be provided within each construction site.
There are a number of properties with direct access to the road network within the proposal area. Access to
affected properties would be maintained throughout, and temporary property access would be provided
where required.
Operation
Road user impacts
The proposal would result in the following impacts to road users:
Enhanced pedestrian safety and connectivity through the provision of off-road cycling and
pedestrian facilities along the entire length of Garfield Road West where currently there are none.
To maximise the benefits of the Garfield Road West upgrade, the short section of footpath between
Richmond Road and the (un-named) road leading to Marsden Park Public School would need to be
upgraded to a shared path. This would provide a shared path link between Garfield Road West and
Richmond Road
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The three new signalised intersections will provide six formal pedestrian and cycling crossing points
of Garfield Road West, where currently there are none. This will facilitate active transport access
between precincts north and south of Garfield Road
Bus user benefits through the provision of bus stops with footpath access, bus queue jump facilities
and signalised crossing points of Garfield Road West. These provisions would improve pedestrian
access to bus stops.
Traffic and network impacts
Without the proposal, traffic growth up to 2036 is forecast to exceed serviceable capacity of the priority
controlled intersections along Garfield Road West during peak periods. Modelling indicates that the
proposal would result in significant improvements in the performance of Garfield Road West’s intersections
with the side streets. In particular, the intersections with Dromana Road, Robert Street, Lynhurst Street and
Demark Road are modelled to see improvements in LOS from grade F to grade D or better in both the AM
and PM peaks in 2036.
A comparison of future (2036) intersection performance with and without the proposal for the AM and PM
peak hours is presented in Table 6-2 and Table 6-3 respectively.
It should be noted that Garfield Road’s existing (give-way) intersections with Robert Street and Jackson
Street would be modified to become a single signalised intersection under the proposal.
The conversion of the intersections with Dromana Road and Jackson Street to left-in-left-out intersections
would be expected to result in the following re-distribution of traffic:
Traffic currently turning right from Dromana Street would be expected to make this movement at
the proposed signalised intersection with Jackson Street
Traffic currently turning right from Fermoy Street would be expected to make this movement at the
proposed signalised intersection with Lynhurst Street.
The proposed signalisation of these two intersections increases safety for re-distributed traffic turning right
onto Garfield Road West. Without the signalisation of these intersections, right turning traffic would have
limited opportunity to find gaps in through traffic on Garfield Road West; resulting in queues on Dromana
Street and Fermoy Street.
Garfield Road West’s intersections with Carnarvon Road and Cemetery Road would be closed under the
proposal. Traffic currently entering or exiting these two roads would be re-distributed onto Garfield Road
West’s intersection with Lynhurst Road and Penprase Street.
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Table 6-2: 2036 AM peak intersection performance without and with proposal
Without Proposal
Intersection

Intersection
Type

With Proposal

Average delay
per vehicle
(seconds)

LOS

Degree of
Saturation

Intersection
Type

Average delay
per vehicle
(seconds)

LOS

Degree of
Saturation

Richmond Road &
Garfield Road

Signalised

123.3

F

1.11

Signalised

166.8

F

1.2

Garfield Road and
Marsden Park
Public School
Access

Signalised

24.3

B

0.43

Signalised

19.9

B

0.42

Garfield Road and
Dromana Road

Give-way

149.7

F

1.08

Give-way (leftin-left out)

8.4

A

0.0

Garfield Road &
Robert Street*

Give-way

482.4

F

1.5

Signalised

45.0

D

0.87

Garfield Road and
Jackson Street*

Give-way

22.6

B

0.08

Garfield Road and
Fermoy Road

Give-way

40.7

C

0.74

8.3

A

0.08

Garfield Road,
Lynhurst Street
and Penprase
Street

Give-way

>500

F

>1.5

Signalised

37.5

C

0.89

Garfield Road and
Carnarvon Road**

Give-way

369.6

F

1.32

N/A

N/A

N/A

N/A

Garfield Road and
Cemetery Road**

Give-way

>500

F

>1.5

N/A

N/A

N/A

N/A
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Without Proposal
Intersection

Intersection
Type

Garfield Road and
Denmark Road

With Proposal

Average delay
per vehicle
(seconds)

LOS

Degree of
Saturation

>500

F

1.49

Give-way

Intersection
Type

Average delay
per vehicle
(seconds)

LOS

Degree of
Saturation

Signalised

31.3

C

0.79

*Intersections of Garfield Road with Robert Street and Jackson Street would become a single signalised intersection under the proposal
**Carnarvon Road and Cemetery Road would not have an intersection with Garfield Road under the proposal.

Table 6-3: 2036 PM peak intersection performance without and with proposal
Without Proposal
Intersection

Intersection
Type

Average
delay per
vehicle
(seconds)

With Proposal

LOS

Degree of
Saturation

Intersection
Type

Average
delay per
vehicle
(seconds)

LOS

Degree of
Saturation

Richmond Road &
Garfield Road

Signalised

61.2

E

0.99

Signalised

102.7

F

1.11

Garfield Road and
Marsden Park Public
School Access

Signalised

31.8

C

0.53

Signalised

23.7

B

0.82

Garfield Road and
Dromana Road

Give-way

338.4

F

1.3

Give-way

12.8

A

0.04

Garfield Road & Robert
Street*

Give-way

384.5

F

1.4
Signalised

65.0

E

0.97

Give-way

15.2

B

0.26

Garfield Road and
Jackson Street*

Give-way

23.1

B

0.11

Garfield Road and
Fermoy Road

Give-way

>500

F

>1.5
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Without Proposal
Intersection
Type

Average
delay per
vehicle
(seconds)

Garfield Road, Lynhurst
Street and Penprase
Street

Give-way

>500

Garfield Road and
Carnarvon Road**

Give-way

Garfield Road and
Cemetery Road**

Give-way

Garfield Road and
Denmark Road

Give-way

Intersection

LOS

With Proposal
Degree of
Saturation

Intersection
Type

Average
delay per
vehicle
(seconds)

LOS

Degree of
Saturation

Signalised

37.8

C

0.88

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Signalised

27.7

B

0.86

>1.5

>500
>500
>500

F

F
F
F

>1.5
>1.5
>1.5

*Intersections of Garfield Road with Robert Street and Jackson Street would become a single signalised intersection under the proposal
**Carnarvon Road and Cemetery Road would not have an intersection with Garfield Road under the proposal.
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6.1.4

Safeguards and management measures

Table 6-4 lists the traffic, transport and access safeguards and management measures that would be implemented to account for the impacts identified in
Section 6.1.3.
Table 6-4: Traffic and transport safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

References

Traffic
and
transport

A Traffic Management Plan (TMP) will be prepared and implemented as part of the CEMP. The
TMP will be prepared in accordance with the Roads and Maritime Traffic Control at Work Sites
Manual (RTA, 2018) and QA Specification G10 Control of Traffic (Roads and Maritime, 2010).
The TMP will include:
Confirmation of haulage routes
Measures to maintain access to local roads and properties
Site specific traffic control measures (including signage) 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.
The local bus operators will be consulted to confirm alternative temporary bus stop and
operations during construction
The local community will be notified about the agreed local temporary bus stop
location, as coordinated and managed under the consultation strategy

Contractor

Detailed
design

Roads and
Maritime Traffic
Control at Work
Sites Manual
(RTA, 2018) and
QA Specification
G10 Control of
Traffic (Roads
and Maritime,
2010)

Traffic
and
Transport

Property
Access

Property access will be maintained where feasible and reasonable and property
owners will be consulted before starting any work that may temporarily restrict or
control access
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Contractor

Construction

QA Specification
G10 Control of
Traffic (Roads
and Maritime,
2010)

Contractor

Construction

Additional
safeguard
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Impact

Environmental safeguards

Responsibility

Timing

References

(Side) road and lane closures will be minimised where feasible and reasonable.

Garfield Road West Upgrade
Review of Environmental Factors

93

6.2

Hydrology and flooding

The project is located within the Eastern Creek catchment, which is a tributary of the Hawkesbury-Nepean
river system and the area is susceptible to flooding from regional Hawkesbury-Nepean River flooding,
minor tributary flooding and major tributary flooding. In order to assess the project under these different
flood regimes, the following flooding conditions are presented:
The definition of flooding behaviour in the vicinity of the project under present day conditions
An assessment of the post-construction impacts the project would have on flooding conditions
Selected events are assessed for the combination of Hawkesbury-Nepean River flooding and major
and minor tributary flooding coincidentally.
6.2.1

Methodology

Hydrological and hydraulic studies were completed for the proposal to assess the flows off contributing
catchments and the flood behaviour at the Garfield Road West alignment as a result of these flows. These
studies were completed by Lyall and Associates and documented in a report entitled Garfield Road West
Upgrade, Flooding and Drainage Investigation, September 2019 and later summarised in a letter titled
Garfield Road West Upgrade - Flood Impact Assessment, 1 June 2020.
DRAINS software was used in the assessment of the South and Eastern Creek catchments, a simulation
program that converts both historic and design rainfall patterns to stormwater runoff and generates
discharge hydrographs. The design discharge hydrographs generated by DRAINS were used as inflows to
the hydraulic TUFLOW models developed for the investigation.
TfNSW confirmed that ARR1987 based procedures were to be adopted over ARR2019 versions as they
represent a conservative approach to the sizing of the transverse drainage for the proposal, determined
through sensitivity testing of the two methodologies.
Storm generation
Design rainfall intensities to ARR1987 guidance were converted to rainfall hyetographs by applying the
corresponding ARR1987 temporal patterns.
A range of rainfall intensities were selected, including 20% (5year ARI) through to the 0.2% (500year ARI)
AEP events. Storm durations from 25 minutes to 24 hours were assessed. The major tributary DRAINS
model input data had Areal Reduction Factors (ARF) to the ARR1987 guidance applied.
Calibration is not possible to gauge records in this catchment, rather the model parameters of the
hydrological storm generation were calibrated for a reasonable fit of results to previous studies in the
catchment. For reference the previous studies reviewed during the assessment of hydrology and flooding
are listed in the Hydrology and Flooding specialist report in Appendix D.
Hydraulic Modelling
Two-dimensional (2D) hydraulic modelling was undertaken to define flood behaviour using the TUFLOW
software. Culverts and piped reaches were configured in the model as one-dimensional elements with open
channels, roads and other topographic features of the broader floodplain included in the larger twodimensional domain.
Two separate TUFLOW models were required to define flood behaviour along the proposal area due to the
different flooding regimes which present flooded conditions, and the required model configuration to
appropriately represent each of the regimes. These two models comprised the Hawkesbury-Nepean
TUFLOW model and the Eastern Creek TUFLOW model. While the larger Hawkesbury-Nepean River
model represented flooding under backwater conditions, the Eastern Creek model is a smaller, more
focussed configuration to allow design iteration. Both models were then used for design scenario flood
modelling for the full range of AEPs. Details of the model approach as follows:
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Two metre grids on the local Eastern Creek major and minor tributaries, 20 metre grids in regional
areas of the Hawkesbury-Nepean River model
Ridge/gully line enforcement to LiDAR
High roughness representation of flood prone buildings in the vicinity of the proposal area
Urban drainage added to model configuration
Manning’s n roughness adopted based on previous experience and site inspection
Data sources
TfNSW made the following data available for the assessment:
Ortho-rectified aerial photography covering the study area
Airborne laser scanning (ALS) survey data covering the study area, which was flown in 2017
Property boundary information in GIS format
Caltex pipeline location in GIS format
Work-As-Executed drainage drawings associated with the Upgrading of Richmond Road from
Townson Road to Garfield Road West, Marsden Park project.
Road and bridge design documentation was provided by Mott MacDonald, including:
Concept road design models, inclusive of pavement drainage design and cross drainage structures
Bridge design details from concept design development including pier and span configuration
Relevant guidance and planning documents used in the hydrological and hydraulic assessment are listed
below:
IEAust (Institute of Engineers Australia) 1987. “Australian Rainfall and Runoff”. Volumes 1 and 2.
Published by the Institution of Engineers, Australia
BCC (Blacktown City Council) 2018 “Growth Centre Precincts Development Control Plan”
Geoscience Australia 2019. “Australian Rainfall and Runoff”.
Joint Probability Modelling
In the event of large Hawkesbury-Nepean River flooding approaching peak flood levels at the time of minor
and major tributary flooding peak, flooded conditions would be worse than assessed under each flood
individually in terms of higher peak flood levels south of Garfield Road West alignment. Select
combinations of coincidental flood events have been assessed including 1% minor and major tributary
flooding in combination with 20%, 10% and 5% AEP Hawkesbury-Nepean River flooding. Appendix A.9
indicates the depth flood map for the 1% AEP major and minor tributary flooding coincidental with the 20%
AEP Hawkesbury Nepean River flooding. A full joint probability analysis of all potential flood conditions
should be considered by project stakeholders during detailed design, in preparation for informing the
update of emergency management procedures.
6.2.2

Existing environment

The Garfield Road West alignment crosses both the South Creek and the Eastern Creek floodplains
comprising several separate watercourses, specifically:
An unnamed tributary of South Creek, denoted as “Unnamed Tributary No. 1”, near the Garfield
Road West intersection with Richmond Road
Bells Creek, a major tributary of Eastern Creek, joining the main Eastern Creek channel
immediately upstream of the existing 25 metre long four span road bridge
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A minor unnamed tributary of Bells Creek, denoted as “Unnamed Tributary No. 2”, crosses the
Garfield Road West alignment
The main Eastern Creek channel
Other small catchments upslope of the road corridor contribute runoff towards the road reserve.
Garfield Road West is generally at-grade for the full length, with embankments constructed for the
approaches to the four span bridge over Eastern Creek. The road is also located on a minor fill
embankment in the vicinity of Unnamed Tributary No. 1.
Cross drainage structures are listed below:
EXD01 – CH 460, 3 no. 2.4m x 0.9m box culverts
EXD02 – CH 1,240, 1 no. 0.6m diameter pipe
EXD03 – CH 1,840, 1 no. 0.3m diameter pipe
EXD04 – CH 2,340, 2 no. 0.9m diameter pipes
EXD05 – CH 2,600, 4 span bridge structure over main creek
EXD06 – CH 2,800, 1 no. 0.45m diameter pipe
EXD07 – CH 2,920, 2 no. 0.375m diameter pipes
EXD08 – CH 3,210, 1 no. 0.45m diameter pipe
EXD09 – CH 3,400, 2 no. 2.15m x 1.0m box culverts
EXD10 – CH 3,450, 1 no. 0.45m diameter pipe
Land-use in the vicinity of the road corridor is primarily rural-residential in nature, with urban portions
adjacent the Richmond railway line at the eastern end of Garfield Road West. Further upstream reaches of
the Eastern Creek and Bells Creek catchments are highly developed.
Flooding Regimes
Three separate weather conditions result in flooding conditions at Garfield Road West with different
characteristics.
Low-lying portions of Garfield Road West and areas adjacent urban land-use are subjected to
“flash flooding” which can last for a few minutes during local severe thunderstorms. The flow paths
of this runoff generally arrive at the Garfield Road West alignment by following the road grading of
adjacent streets, and depressions or ephemeral streams through more rural portions of the
catchment.
Longer duration storms across the Eastern Creek catchment cause water levels rise more slowly
but result in higher peak levels and flow velocities. The onset of peak flood levels is typically
between two and nine hours after the onset of a storm event. Inundation on the overbank area of
Eastern Creek is experienced with depths to over a metre, however peak flood levels are
significantly lower than the Hawkesbury-Nepean River flooding. This scenario presents the worst
flood velocities in the Eastern Creek floodplain and the highest likelihood of scour issues.
Hawkesbury-Nepean River flooding can cause inundation for some days and is characterised as
backwater flooding. Downstream constrictions at the Sackville Gorge together with a large
upstream contributing catchment can produce slow rising flooding, with the peak of the flood
typically occurring more than 24 hours after the onset of flood producing rain.
Baseline Flooding Conditions
Local catchment storm events generally cause major ponding on the southern side (upstream) of the
existing road embankment. Numerous locations experience inundation of the road pavement and
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overtopping in events ranging from the extreme and major events, right down to the 20% AEP. Areas
susceptible to flooding in more frequent events include:
EXD02 – Low point between Jackson Street and Fermoy Road from events as frequent as the 20%
AEP
EXD04 – Low point to the west of Cemetery Road from events as frequent as the 10% AEP.
Where flooding occurs on a regional scale, the backwater effect of the Hawkesbury-Nepean River flooding
results in much deeper inundation in the area generally. To illustrate, lower lying portions of Garfield Road
West are inundated to depths of up to approximately 2.7 metres during a 5% AEP flood, increasing to
approximately 6.3 metres during a 1% AEP flood. Under these regional flooding events the inundation is
widespread, with the flooded length of Garfield Road West ranging from approximately 480 metres in the
20% AEP event up to approximately 1500 metres in the 1% AEP.
6.2.3

Concept Design

The following design criteria have been employed in the cross-drainage approach for the concept design:
To increase the flooding immunity of Garfield Road West the design adopts a minimum road level of
RL 14.0 metre AHD, as measured along the inside edge of the central through lane, resulting in the
main alignment remaining flood free during the following flood conditions:
o

0.2% (1 in 500) AEP minor and major tributary flooding under current climatic conditions

o

1% (1 in 100) AEP minor and major tributary flooding under future climate change conditions

o

5% (1 in 20) AEP Hawkesbury—Nepean River flooding under current climatic conditions.

A freeboard has been provided to structures nominally 300 millimetres has been adopted,
measured from the Eastern Creek peak water level in the 1% AEP event to the soffit of the structure
above
Pavement drainage pit and pipe network designed to the 10% AEP standard
Transverse drainage designed to convey the 1% AEP local catchment storm event, with a 50%
blockage factor for pipes that are less than or equal to 600 millimetres diameter, or 600 millimetres
height for box culverts
Swales are proposed to run along the main road alignment. These swales have been designed to
convey the 10% AEP storm event, with 150 millimetres freeboard
The channel lining has been selected based on the velocities within the swales/catch drains as
outlined below:
o

Velocity < 1.5 m/s – Grass lining

o

Velocity > 1.5 m/s,

o

Velocity > 3.5 m/s – Concrete lined.

3.5 m/s – Rock mattress

Outlet scour protection has been designed for the 1% AEP storm event. Protection measures at the
outlets of drainage structures are to be adopted in accordance with the engineering design
requirements:
o

Concrete headwalls with concrete or rock aprons provided at all culverts

o

Extended transition apron – used where the outlet velocity is high enough to cause scour but
there is a low risk of a hydraulic jump occurring

o

RMS Type A dissipators – used to contain lower energy hydraulic jumps at culvert outlets.

The proposed cross drainage layout consists of six crossings of the design alignment as follows, with a
major bridge over the main Eastern Creek channel and floodplain:
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PXD-01 - Chainage 460 – 3 of 2.4 metre x 1.5 metre RCBCs with a headwall inlet discharging to the
existing drainage course on the northern side of Garfield Road West
PXD-02 - Chainage 1240 – 1 of 1050 millimetres diameter RCP pipe with a headwall inlet
discharging to the existing drainage course on the northern side into Unnamed Tributary No.2
PXD-03 - Chainage 1940 (Lynhurst Street Intersection) – 1 of 675 millimetres diameter RCP pipe
with two pit inlet structures discharging to proposed swale running along eastern batter of Garfield
Road West prior to discharging into PXD-04
PXD-04 – Chainage 2330 – 1 of 1050 millimetres diameter RCP pipe with a headwall inlet
discharging into Bells Creek on the Southern side of Garfield Road West
PXD-05 – Chainage 3380 – extension of existing 2 of 2.15 metre x 1.0 metre RCBC
PXD-06 – Chainage 3400 – 4 of 450 millimetres diameter RCP with a pit inlet discharging to the
northern side of Garfield Road West into water course.
PXD-07 – Chainage 2940 – 5 of 3.6 metre x 1.5metre RCBCs with a headwall inlet discharging to
the northern side of Garfield Road West
PXD-08 – Chainage 3200 - 5 of 3.6 metre x 1.5 metre RCBCs with a headwall inlet discharging to
northern side of Garfield Road West. It is noted that at this crossing the minimum cover
requirements are unable to be met due to the existing site constraints. Therefore, it is proposed to
extend the depth of the lean mix layer to the top of the culvert.
6.2.4

Potential impacts

The following impacts have been identified based on the concept design and would be reviewed
subsequently, once detailed design is available. During the detailed design phase any additional impact
should be identified and added to the project risk assessment for documentation of potential risks and
mitigation measures. The following impacts summarise the minor and major tributary flooding and
Hawkesbury-Nepean River flooding impacts with selected simulations of joint flooding from both sources
assessed, however a full joint probability assessment has not been completed.
Construction
During construction, with earthworks modifying the surface levels temporarily, diversion bunds and swales
for overland flow will be in place. With changes to the surface levels there is potential for changes in the
volumes and rate of runoff from the catchments within the construction boundary. Mitigation for this
potential impact is listed in Table 6-7. Flow from disturbed areas will be routed to sedimentation basins for
both the control of discharge from the construction area and quality control of the runoff.
Flow control and sediment basin locations are to be established at the outset of site works to ensure these
features are ideally located and prove effective in capturing and managing overland flow.
Stockpiles for materials and plant stores when located within a floodplain can cause obstructions to flow
and become mobilised during flood events increasing the risk of blockages and mobilisation of
materials/sediments. The storage of stockpiled materials and equipment/plant is to be established outside
of regular flood event extents, i.e.: outside the extent of the 20% AEP flood extent for major and minor
tributary flooding of Eastern Creek.
Post-Construction Flooding Conditions (Minor and Major Tributary Flooding)
The primary flood defining characteristic of the area in post-construction remain generally unchanged, with
the Garfield Road West embankment acting as a constriction to flow from the upstream catchment, and
regional flooding causing widespread inundation over the road alignment. The cross-drainage design
strategy aims to limit the flood impacts with additional flow carrying capacity to counter the effect of the
higher road embankments.
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Flood level impacts to existing developments are evident across the range of events from 20% AEP
through to the major and extreme flood events. The concept design flood modelling for the 1% AEP event
indicates the following impacts:
Upstream of the alignment in Unnamed Tributaries 1: reduction in flood ponding and decrease in
peak flood level resulting from the increased cross drainage capacity
Downstream of the alignment in Unnamed Tributaries 1: minor increase in peak flood level up to
0.07 metre generally
Upstream of the alignment in Unnamed Tributaries 2: becomes largely flood free land as a result of
increased cross drainage capacity
Downstream of the alignment in Unnamed Tributaries 2: minor increase in peak flood level up to
0.02 metre, with a higher impact up to 0.16 metre nearer the culvert outlet
Upstream of the alignment in Bells Creek: increases of up to 0.05 metre generally, and up to 0.02
metre at several rural properties
Upstream of the alignment in Eastern Creek: decrease in flood level up to 0.10 metre generally
Downstream of the alignment in Eastern Creek: increase in flood-prone area with minor increase in
peak flood level up to 0.10 metre generally and up to 0.03 metre at five existing dwellings as a
result of increased flow capacity under the main Eastern Creek bridge crossing
Upstream of the alignment near Denmark Road, Creek Street: increases of up to 0.25 metre
generally resulting from increased surface levels of the roadway.
Upstream of the alignment near Carlton Street: increases of up to 0.13 metre generally
Downstream of the alignment in the drainage channel adjacent Richards Avenue: increase in flood
level up to 0.20 metre generally and up to 0.03 metre at two residential properties.
Design finished surface levels are generally higher than existing ground levels due to the increased
flooding immunity being afforded by the upgraded road alignment. With elevated levels resulting, there is
consistently a higher barrier to overland flow created along the length of the proposal. The design mitigates
this flow barrier with the increased provision for cross drainage. Areas of increased flood levels are
generally limited to locations where a change in land use is occurring as a result of the proposal (land
acquisition), or in line with re-zoning under the regional Indicative Layout Plan (ILP), discussed further in
section 6.2.4.3 below. If construction is to proceed prior these identified changes to land-use, TfNSW will
liaise with DPIE to ensure remaining properties have been acquired prior to construction works
commencing. Mitigation of flood level impacts throughout the detailed design phase will continue to try and
further reduce residual flooding impacts including the carrying out floor level surveys to confirm the
potential impact.
During detailed design, updates to the culvert outlet design including refinements to scour protection works
could optimise flood levels further from the impacts as indicated by the current design.
Flood Levels
Minor increases to flood levels are anticipated in downstream of Unnamed Tributary No. 1 as a result of
upgrades to the culvert capacity at PXD01. The increased flow capacity reduces the temporary ponding
and flood storage created on the upstream side of the existing Garfield Road West alignment. The areas
experiencing an increase in flood levels are undeveloped areas and future development should be
designed with the appropriate freeboard to flood levels after construction of Garfield Road West.
Minor increases to peak flood level are evident in Unnamed Tributary 2, considered a function of the future
development in the sub-catchment to the indicative layout plan for the precinct re-zoning. Without regional
detention facilities in this location the area experiences increased peak flood flows and associated
increases in levels. The minor increase in peak flood level ranged up to 0.02 metre, with a higher impact at
the culvert outlet. Final flood level will be a constraint for future development in this area.
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Generally, there is a reduction in peak flood levels upstream of the road alignment for all storm events up to
1% AEP. This is a result of the lowering of natural surface levels on the eastern overbank of Eastern Creek
in the vicinity of the new bridge. However, there are certain exceptions as detailed below:
On the Bells Creek floodplain upstream of the alignment, there are no impacts on the existing
development for all storm up to 0.2% AEP and minor impact to future RU6 land zone
On the Eastern Creek floodplain upstream of the alignment, there is an increase in 1% AEP peak
flood level however it is noted that these properties are to be acquired by DPIE for community use
in the ILP.
In all rainfall events the effect of the road upgrade on runoff volumes through the increase in impervious
surface area, will be such that the downstream flood levels will increase.
There is a minor increase in flood level at the front of the two residential dwellings located on the
downstream of the alignment in Richards Avenue during the 1% AEP storm event, further analysis
indicates it is likely that floor levels of these dwellings are not impacted by this increase. It is noted that
these buildings would likely be demolished under the Riverstone West Precinct strategy for future
development as indicated by the ILP, however if this has not occurred prior to Garfield Road West
construction then further mitigation measures may be required to confirm afflux is limited to 0.01 metre on
above floor flooding or 0.05 metre generally in the 1% AEP event.
Carlton Street would experience flood afflux, with increased flood levels as a result of the proposal of up to
0.13 metre to existing development between Carlton and West Parade. It has been identified that an
undersized 900 millimetres diameter pipe exists on the eastern verge alignment of Carlton Street which
partially captures flow for cross drainage structure EXD09. The partial capture by the pipe network results
in a reliance for additional inlet flows to an open pit structure in the verge area of Creek Street at the
Garfield Road intersection and an overland flow path sensitive to surface level changes. These properties
would potentially be acquired for future eastern connection from the Garfield Road West upgrade.
Depending on the timing of this future extension/connection and if at time of construction the impacted
properties still exist, TfNSW will liaise with DPIE to ensure the properties have been acquired prior to
construction works commencing. Alternatively, mitigation of flood level impacts through drainage
infrastructure upgrades is an opportunity for detailed design stages.
Flood Scour
The provision of major culvert structures to accept flow from upstream in the catchments during flood
events potentially re-directs flow downstream in a different proportion to that which occurs under existing
conditions. Outlet scour protections and erosion control measures for channels shall be provided in detailed
design in order to minimise the impacts of concentrated flows from culvert outlets.
The western bridge approach is close to the Bells Creek alignment, immediately prior the confluence with
Eastern Creek. With the fill embankment of the upgraded road adjacent the floodplain, scour protection for
the toe of embankment is required. Based on the 80% concept design modelling, this protection is likely not
required to the in bank area of Bells Creek. The refined position of the embankment and refined modelling
at detailed design stage may identify the need for further scour protection measures due to the constriction
of flow in the floodplain that the road upgrade introduces, and the resultant increase in flow velocity.
Post-Construction Flooding Conditions (Hawkesbury-Nepean River Flooding)
The primary flood defining characteristics of the area in post-construction remain generally unchanged, with
the Garfield Road West embankment acting as a constriction to flow from the upstream catchment, and
regional flooding causing widespread inundation over the road alignment. Under flooding conditions with
higher water levels downstream of the Garfield Road alignment, the project principally has an impact in
terms of the floodplain storage volume rather than conveyance.
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Flood Storage
Filling of the floodplain for the upgraded Garfield Road West alignment will result in a loss of floodplain
storage. Excavation beneath the bridge is required to mitigate the impact that the project would otherwise
have on peak flood levels on the Eastern Creek floodplain upstream of the road corridor. The excavation
extent continues upstream and downstream to remove an area of deposited material which does not reflect
the original floodplain levels had development never occurred on the floodplain. This area is extended over
the eastern bank of the floodplain to contribute to the development of the offset storage volume. The
volume of floodplain storage created by these works is an offset for the volume of floodplain storage which
is being displaced by the project in the context of backwater flooding from the Hawkesbury-Nepean River.
Additional areas downstream of the Garfield Road West alignment have been identified for lowering of
floodplain overbank areas to provide compensatory storage for the flood storage lost through filling for the
road embankment. The opportunity to locate compensatory storage in these downstream areas has arisen
through the concurrent planning for another road project developing the future extension of Bandon Road.
Through the concept design development for Garfield Road West, the required flood compensatory storage
area has been limited to one of the two identified potential areas associated with the Bandon Road project
The concept design assessment of storage lost is summarised in Table 6-5.
Table 6-5: Excess excavation volume representing flood storage loss
Location

Volume (m³)

Eastern Bridge Approach

90,498

Western Bridge Approach

46,638

Works Beneath New Bridge

-12,986

Total

124,150

Two areas have been identified having large storage volumes for the potential provision of compensatory
storage to offset the required 124,150m³ lost by Garfield Road West. Bandon Road Bridge 1 Site alone
meets the volume requirement and is the only site identified in Table 6-6 and shown in Figure 6-3 relevant
to the flood mitigation strategy for Garfield Road West.
Table 6-6: Volume available for excavation
Location

Volume (m³)

Bandon Road Bridge 1 Site

-127,823

Bandon Road Bridge 2 Site

-107,318

Total

-235,141
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Figure 6-3: Local context of Garfield Road West

Post-Construction Flooding Conditions (Hawkesbury-Nepean River Flooding coincident with Major
Tributary Flooding)
The primary flood defining characteristics of the area in post-construction remain generally unchanged, with
the Garfield Road West embankment acting as a constriction to flow from the upstream catchment, and
regional flooding causing widespread inundation over the road alignment.
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With elevated tailwater conditions on the northern and downstream side of the Garfield Road West
alignment from Hawkesbury-Nepean River flooding, a 1% AEP major tributary flooding event causes
increased peak flood levels on the southern side of the road corridor. This increase in flood levels of up to
0.1 metre is due to the higher embankment in the post-construction conditions, preventing conveyance of
floodwater downstream.
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6.2.5

Safeguards and management measures

Table 6-7: Safeguards and mitigation measures – hydrology and flooding
Impact

Environmental safeguards

Responsibility

Timing

Reference

Hydrology and Flooding

During detailed design, final updates to the flooding assessments to
be made by contractor, using the detailed flood models to further
mitigate the impacts of the project on the environment.

TfNSW

Detailed Design

6.2.3

Contractor

Pre-construction

The cross drainage and bridge structures shall be designed with
rip/rap, aprons and rock mattress protection at detailed design
stage. These protections for erosion and scour will mitigate potential
impacts of sediment mobilisation.

Contractor

Detailed Design

Scour and erosion –
Bells Creek

The western bridge approach scour protection for the toe of
embankment is required. This protection is also required to the bank
area of Bells Creek due to the constriction of flow in the floodplain
that the road upgrade introduces, and the resultant increase in flow
velocity.

Contractor

Carlton Street flood
afflux

As an alternate approach to land acquisition, where properties are
still occupied at the commencement of construction, Contractor to
re-design the stormwater drainage inlets and upgrade to the existing
900 millimetre diameter pipe in Carlton street.

Contractor

TfNSW to liaise with DPIE for any remaining dwellings occupied:
a) On the western overbank of Eastern Creek downstream of
the alignment
b) On the eastern side of Richards Avenue downstream of the
alignment
c) On the western side of Denmark Road upstream of the
alignment
d) Between Carlton Street and West Parade upstream of the
alignment are acquired, or at the commencement of
construction have flood impacts mitigated to 0.05m
generally and 0.01m over floor limits.
Scour and erosion
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Impact

Environmental safeguards

Responsibility

Timing

Reference

Unnamed Tributary
afflux

Unnamed Tributary 1
Impacts of flooding on future properties north of Garfield Road West
are to be minimised through detailed design review of culvert
capacity at PXD01 by contractor. Current increases to flood levels
downstream do not impact properties, with future development to be
designed with appropriate freeboard to flood levels.

TfNSW / Contractor

Detailed design

6.2.4

TfNSW to liaise with DPIE to confirm increased flood levels are
compatible with future development north of the alignment or
alternatively liaise with Council to coordinate detention to mimic the
existing storage as a result of cross drainage capacity and storage
south of the current Garfield Road West.
Unnamed Tributary 2
TfNSW to liaise with Council to confirm no attenuation of upstream
runoff from future development and confirm increased levels
downstream of Garfield Road West are compatible with future
development.
Flood Storage

Losses in floodplain storage due to filling of the proposed road
corridor must be offset through compensatory flood storage.
Compensatory storage is achieved beneath the new bridge over
Eastern Creek, with additional downstream area also required. The
additional area required for flood storage is identified in the
discussion in Section 1.1

Contractor

Detailed design

6.2.4 and Figure
3-8

Overland runoff from
construction

Direction of runoff is part of the site specific Erosion and Sediment
Control Plan/s, to be prepared and implemented as part of the Soil
and Water Management Plan

Contractor

Construction

6.2.2

Overland flow paths

Site stockpile and compounds to be located further away from
overland flow channels, and outside flooded extends as indicated in
the more frequent flood event mapping.

Contractor

Construction

Best Practice
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6.3
6.3.1

Property and land use
Existing environment

Land uses surrounding the proposal area include the following land use zones:
SP2 Infrastructure along the existing Garfield Road West corridor
RU4 small lot primary production to the west of Eastern Creek
E2 environmental conservation to the north of Garfield Road West between Cemetery Road and
Denmark Road
B7 business park to the north of Garfield Road West adjacent to the railway near Riverstone town
centre.
The proposal lies within the Marsden Park North, Riverstone West and West Schofields precincts of the
North West Growth Area. The Marsden Park North and West Schofields precincts are currently subject to
state led rezoning, meaning there is a strategic imperative for the NSW Government to lead the rezoning as
opposed to local council, to create places with current or future city-shaping infrastructure and investment.
Further expansion of residential uses is currently under consideration by the NSW Government within the
Marsden Park North and West Schofields precincts. This was identified in the Draft Indicative Layout Plans
for the region, which were created to guide future rezoning and development of area, as shown in Figure
6-4. Residential uses (varying densities) are shown adjacent to Garfield Road West. Key features of the
Indicative layout plans which may be impacted by the proposal include:
Marsden Park North Precinct Draft Indicative Layout Plan:
o
o
o

New low to medium density residential zones to the north and south of Garfield Road West
New Environmental Conservation areas near the western riparian corridor along Garfield
Road West
New designated drainage zones near Carnarvon Road

West Schofields Precinct Draft Indicative Layout Plan:
o New Environmental Conservation areas to the south of Garfield Road West near Carnarvon
Road
o

New playing fields to the east of the Carnarvon Road and Garfield Road West intersection.
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Figure 6-4: Proposed future land use (Spackman Mossop Michaels, 2020)
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6.3.2

Potential impacts

Construction
Long term impacts on land use and property would occur from the commencement of construction following
acquisition of the land. This would result in some properties subject to partial acquisition requiring new or
alternate property access arrangements. Property acquisition for the proposal is summarised in Table 3-6.
Table 6-8: Impact to land use within the proposal area
Land use zone

Approximate impacted area (ha)

RU4 Small Lot Primary Production

19 hectares

RE1 Public Recreation

0.4 hectares

E2 Environmental Conservation

1.1 hectares

B7 Business Park

0.9 hectares

During construction, the proposal would impact 325 properties. Of these, 222 properties would need to be
fully acquired, 91 properties partially acquired, 12 properties partially acquired and leased to construct the
new road.
Land for ancillary facilities would be leased by TfNSW for the construction of the proposal or located on
land already acquired by TfNSW for the proposal. Lease arrangements would be negotiated with the
property owner. Leased areas are within land zoned RU4 Small Lot Primary Production, E2 Environmental
Conservation and B7 Business Park. All sites leased would be rehabilitated as negotiated with the property
owners to minimise any long term impacts.
Impacts to adjacent land uses during construction, such as amenity impacts, are discussed throughout
Section 6.4.
Operation
Properties that would be acquired for the proposal are listed in Table 3-6. Based on the concept design, it is
anticipated that:
325 individual lots would be subject to acquisition, including
o

201 privately owned lots

o

124 publicly owned lots including Crown Land, land owned by Blacktown City Council or
Cumberland City Council, Transport for NSW or the NSW State Government.

The land zones for the 325 individual lots subject to acquisition include:
321 zoned RU4 small lot primary production
2 zoned SP2 Infrastructure
1 zoned RE1 Public Recreation
1 zoned E2 Environmental Conservation and B7 Business Park.
Property acquisition would be confirmed during detailed design. Some infrastructure within the acquired
areas of land would be demolished. It is estimated that approximately 34 structures would be demolished,
including residential properties and sheds.
As the proposal requires either an expansion of the existing road corridor or a realignment through existing
properties, the proposal would result in a permanent change in land use from the existing land uses to a
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road corridor. This would remove the ability of the land to be developed for residential purposes in the
future.
Further, land subject to acquisition for flood compensatory would be impacted by limiting potential rural land
uses including economic and recreational opportunities, during both the construction and operation phase.
The Bandon Road flood compensation area is zoned RU4 small lot primary production and therefore the
use of the area for flood compensation would restrict potential future land uses.
Impacts on commercial and recreational properties as a result of acquisition required for the
proposal include:
Partial acquisition of lot 11/DP9900460 which is Crown Land known as Basil Andrews Park which
consists of playing fields, courts and a skatepark. An approximately 25 metre buffer from the
Garfield Road West corridor would be acquired which is approximately eight percent of the total lot
Partial acquisition of the commercial properties near Riverstone Station comprising parking for a
used car dealership and parking for The Pub @ Rivo / Riverstone Hotel
Acquisition of other commercial premises including Riverstone Batteries
Partial acquisition of racetrack land at Pacer Street which has been subject to land subdivision for
residential lots. The racetrack would not be impacted.
Acquisition of the residential lots within the land zoned RE4 small lot primary production would be
impacted by the proposal due to:
o

Modifications to existing property boundaries which would decrease property size and may
require demolition of some structures

o

Change the amenity of some properties due to the proximity to the road alignment increasing
noise and visual impacts which are further addressed in section 6.8

Changes to the future land uses of some properties subject to the Marsden Park North Precinct
Draft Indicative Layout Plan: and West Schofields Precinct Draft Indicative Layout Plan. This has
impacted the number of residential lots which would become available and also potentially impacted
the amenity of these lots, particularly in the realignment area between Penprase Street and
Denmark Road.
Although the amount of property acquisition is considerable and would impact the capacity for the
development of residential and commercial lots in the future, the impacts would be offset by long term
improvements in access, connectivity, and amenity for users of the road and the surrounding infrastructure
and facilities.
Further, mitigation measures to be implemented would ensure that access to properties is considered, or
alternate access arrangements are provided.
All properties affected by changed access arrangements as a result of the proposal would be provided with
restored or new permanent access arrangements during operation.
Impacts to adjacent land uses during operation, such as amenity impacts, are discussed throughout
Section 6.4 and Section 6.9.
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6.3.3

Safeguards and management measures

Table 6-9: Safeguards and management measures – property and land use
Impact

Environmental safeguards

Responsibility

Timing

Reference

Property acquisition

All property acquisition will be
carried out in accordance with the
Land Acquisition Information
Guide (Roads and Maritime,
2012) and the Land Acquisition
(Just Terms Compensation) Act
1991.

TfNSW project manager

Pre-construction

Standard safeguard

Property acquisition

TfNSW would continue to consult
directly with affected property
owners throughout the detailed
design phase.

TfNSW project manager

Detailed design

Standard safeguard

Property acquisition

TfNSW would continue to consult
with DPIE throughout the detailed
design phase to minimise and
optimise the required acquisition.

TfNSW project manager

Detailed design

Additional safeguard

Property acquisition

Acquisition of Crown land will be
carried out in accordance with the
Crown Land Management Act
2016.

TfNSW project manager

Pre-construction

Standard safeguard
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6.4

Socio-economic

A socio-economic impact assessment (SEIA) has been prepared for the proposal. The assessment is
provided in Appendix E and is summarised in the following sections.
6.4.1

Methodology

The SEIA was prepared in accordance with the Roads and Maritime Environmental Impact Assessment
Practice Note – Socio-economic assessment (EIA-N05) (Practice Note) (NSW Roads and Maritime, 2020).
This included the incorporation of the following methodology:
Determining the study area based on the likely geographical extent of the impacts during both
construction and operation
Reviewing the existing conditions including demographics, socio-economic status, income,
employment, land use, business activity and social infrastructure using publicly available sources
such as data from the Australian Bureau of Statistics (ABS), and relevant planning and policy
documents
Assessing the likely social and economic impacts during construction and operation by considering
the sensitivity of the receptor and the magnitude of the proposed work
Consideration of cumulative social or economic impacts by considering other existing or planned
proposals nearby
Identifying recommended mitigation measures to manage the extent of impacts.
The SEIA is also informed by the outcomes of various other technical reports prepared for the proposal,
including the assessment of impacts to heritage, traffic and transport, noise and vibration, urban design,
landscape character and visual amenity.
6.4.2

Existing environment

Population and demographics
The proposal area is located in Sydney’s western suburbs in the Blacktown City LGA. The population of
the Blacktown LGA in 2016 was 336,965 of which 17,307 lived in the Riverstone-Marsden Park Statistical
Area 2 (SA2). The wider LGA has a high level of cultural diversity with approximately 35 per cent of
Riverstone-Marsden Park SA2 speaking another primary language other than English at home in 2016,
which is slightly lower than the Greater Sydney area. Approximately 51 per cent of the population was
employed in 2016, with an unemployment rate of five per cent, slightly lower than the Blacktown LGA which
has an unemployment rate of seven per cent.
Local business and industry
The main industry in Blacktown LGA is transport, postal and warehousing, which has the largest number of
total registered businesses and comprises 20.7 per cent of all total registered business in 2018.
Comparatively, transport, postal and warehousing industry accounts for 7.6 per cent of total registered
businesses in NSW (ABS, 2019).
Other key industries for the Blacktown LGA include construction, professional, scientific and technical
services, and rental, hiring and real estate services.
Some key attractions for the Blacktown LGA include The Prospect History Cottage, The Leo Kelly
Blacktown Arts Centre, Nurragingy Recreation Reserve, Featherdale Wildlife Park, Raging Waters Sydney
and the Riverstone Museum. However, international visitors to the area are mainly for the purpose of
visiting friends and relatives (Blacktown City Council, 2018/19).
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There are a variety of businesses located along Garfield Road West and in the adjacent side streets,
including:
Petroleum services (Puma Marsden Park, which includes a Commonwealth Bank of Australia
(CBA) ATM facility)
Clubs and pub (Hamrun Maltese Club and The Pub @ Rivo)
Hair and Beauty Salon
Sydney Water (Water Station)
TAB.
There are an additional number of businesses located in the Riverstone town centre along Garfield Road
East and Riverstone Parade, including takeaway stores, professional services, small goods and liquor
stores, grocers, and health services, indicating that Riverstone town centre provides the essential services
for local residents of the region.
Social infrastructure
The areas of Marsden Park and Riverstone near the proposal area have a wide range of community
facilities and assets ranging from places of worship to sporting grounds, recreation, education and essential
facilities and services. Social infrastructure located within 400 metres of the proposal area includes:
Recreation and leisure facilities such as:
o Knudsen Reserve on Cemetery Road
o Riverstone Park and Basil Andrews Park on Garfield Road West
Education facilities, such as:
o Riverstone Library & Digital Hub on Riverstone Parade
o
o
o

Marsden Park Public School on Garfield Road West
Richard Johnson Anglican School on Corcoran Street
Riverstone Schofields Memorial Club on Market Street

o

Riverstone Neighbourhood Centre on Park Street

Social clubs and places of worship, such as:
o
o
o

Hamrun Maltese Club on Jackson Street
St Andrews Uniting Church on Garfield Road East
Life Anglican Church – Riverstone Schofields on Elizabeth Street

o

Voice of Victory Church on Park Street

o

Riverstone Cemetery on Cemetery Road

Public services such as:
o
o

Marsden Park Rural Fire Brigade on Garfield Road West
Riverstone Police Station on Elizabeth Street

o
o

Riverstone Station on Riverstone Parade
Bus stops along Garfield Road East and Garfield Road West.

The location of key social infrastructure in proximity to the proposal is shown in Figure 6-5.
Community values
The Blacktown LGA values communities that are welcoming, vibrant, and inclusive. Blacktown City Council
has an established vision based on engaged civic governance, excellent services and systems. It supports
individuals and groups so the city can prosper as a centre of culture, creativity, and learning.
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The community also values neighbourhoods that are well planned and liveable with housing, transport, and
infrastructure that meet the diverse needs of a growing community. These will create strategic economic
opportunities and partnerships to facilitate sustainable growth of the local economy, attract investment, and
foster commerce and employment.
The Blacktown LGA also values places and spaces that are green, clean, and healthy. The vision for
Blacktown is to turn sustainability awareness into action to stop (or reverse) the negative impacts on the
historical, cultural, built, and natural environment.
Access and connectivity
As discussed in Section 2.2, the proposal area is an integral part of the North West Growth Area.
Upgrading the Garfield Road corridor, including Garfield Road West, is one of a number of projects that
form part of the North West Growth Centre Road Network Strategy, as it is strategically important to eastwest transport movements between Richmond Road to the west and Windsor Road to the east.
Garfield Road West also provides local access to existing residential areas in the form of priority
intersections. Garfield Road West also provides connectivity to Riverstone Station, and Rouse Hill Metro
Station further to the east.

Garfield Road West Upgrade
Review of Environmental Factors

113

Figure 6-5: Local context of Garfield Road West (Spackman Mossop Michaels, 2020)

Garfield Road West Upgrade
Review of Environmental Factors

114

6.4.3

Potential impacts

Construction
This section assesses the socio-economic implications of property impacts during construction.
Amenity and community values
Amenity refers to the perceptions, and specific features or qualities of a place that contribute to its liveability
and pleasantness. Construction of the proposal may impact the local amenity of the area temporarily.
Amenity issues associated with the proposal include increases in noise and air emissions, changed traffic
conditions and access arrangements, additional traffic on roads, tree removal and changes to views. These
potential impacts are further discussed below and have also been addressed in other sections of this REF
as follows:
Traffic and transport (refer to Section 6.1)
Noise and vibration (refer to Section 6.3)
Air quality (refer to Section 6.11)
Landscape character and visual amenity (refer to Section 6.9).
Amenity impacts that are likely to occur during construction would be temporary and managed with
measures identified in the preceding and following sections of Section 6.
Landscape character and visual amenity
During construction, potential impacts on community values in regard to landscape and visual amenity
would generally be associated with:
Removal of established trees within construction areas impacting on visual amenity and rural
nature of the local landscape
Tree planting and roadside median planting to offset the removal of vegetation during construction
Alterations to the landscape setting with the new road deviation through the rural landscape.
The SEIA concluded that given the relatively rural and low-density character of the area, negative impacts
associated with landscape character and visual amenity are expected to be minimal for the surrounding
community.
Traffic and transport
Construction of the proposal would involve the activity of light and heavy vehicles throughout the
construction timeframe. This may result in changes to the road network including the potential for detours,
modified property access, and alternate public transport access. Construction may also result in delays and
disruptions for some motorists and other road users, and impact on perceptions of road safety for some
road users. The Socio-economic Impact Assessment has concluded that community access and
connectivity will be impacted by:
Light vehicle movements to and from proposal due to construction activities
Relocation of bus stops through the proposal area. Once the works are complete there will be
formal bus stops and improved infrastructure to assist commuters
Improved access and connectivity through the surrounding area and improved safety and amenities
outcomes for the community
Substantial improvement to existing footpaths.
The SEIA concluded that given the relatively rural and low-density character of the area, negative impacts
associated with traffic and transport are expected to be minimal for the surrounding community. Over the
long term, current and future residents would benefit from improve access and connectivity.
Access and connectivity
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Potential impacts on local access and connectivity during construction would relate to:
Traffic delays and disruptions for motorists, including from temporary closure of some traffic lanes,
road diversions, and increases in construction vehicles using local road network
Potential disruptions or changes to public transport services
Potential changes to pedestrian access to public transport and local businesses and services
Changes to road conditions, potentially impacting on road safety
Changes to private property access.
Construction on the existing road corridor of Garfield Road West and the tie-in work would be staged to
reduce impacts on the traffic flows (refer to Section 3.3.1). TfNSW are working with DPIE to ensure local
road connectivity is maintained, and implemented in the Final Indicative Layout Plans for the districts.
Access to private properties near to construction work would be maintained during construction. Where
temporary changes are required, suitable access arrangements would be implemented in consultation with
affected property and business owners.
At present there are no pedestrian and cycling facilities along Garfield Road West. It is anticipated the main
impacts during construction for pedestrians is along the local road network in accessing public transport
facilities. It should be noted the Proposal would result in improved accessibility by providing for a dedicated
pedestrian footpath.
Noise and vibration
The Noise and Vibration Assessment (Wilkinson Murray May 2020) identified that of the 1420 buildings
within the proposal area, 614 of these buildings were identified as receivers, and therefore would be
potentially impacted by construction noise generated by the proposal.
Although construction would generally be carried out during standard construction working hours, the NVIA
identified 10 residential properties and two non-residential properties which are classified as highly
impacted properties, determined by the exceedances of the NMLs at each receiver.
Vibration generating equipment is unlikely to be operated within 10 metres of buildings and is therefore
unlikely to generate vibration levels with the potential to cause building damage. If work is conducted close
to sensitive receivers, vibration monitoring would be required. Construction works involving concrete saws,
vibratory roller or hydraulic hammers have the potential to generate vibration levels in exceedance of
human comfort criteria at residential receivers within 30 metres, 60 metres and 80 metres, respectively.
Prior advice would be given to the community regarding work hours, and any planned construction work
that is proposed to be carried out outside standard work hours to reduce the amenity impact on residential
and non-residential receivers. Refer to Section 6.5.5 of the REF for further details on safeguards and
management measures for noise and vibration.
Air quality
There are a number of sensitive receivers located in proximity to the existing Garfield Road West, that
would be sensitive to changes in air quality as a result of construction activities. This includes both
residential and non-residential properties, with the inclusion of Richard Johnson Anglican School. Given the
proposal would result in the widening of the road, the distance between the road and sensitive receivers will
reduce in some areas.
Construction activities can generate nuisance dust which may impact the amenity of the community, in
particular residents, businesses and students. The surrounding receivers of the Garfield Road West
deviation may also be exposed to air quality impacts due to the exhaust from construction plant and
vehicles, and dust from construction activities. Refer to Section 6.11 of the REF for further details on air
quality impacts and safeguards and management measures.
While construction activities would result in the deterioration in local air quality, the emissions would occur
intermittently over the length of the proposal during construction and not at the main compound sites.
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Impacts from property acquisition
The proposal would require full and/or partial acquisition of 325 properties to allow for the widening of the
roadway and deviation, upgrade of intersections and construction of new twin bridges as well as
pedestrian, cyclist, and bus facilities. It is estimated that approximately 35 of these lots are classified as
residential dwellings. During the construction phase, acquisition of this the other lots along the Garfield
Road West alignment may impact on the use of this land for rural activities, including commercial and
recreational opportunities.
TfNSW has commenced consultation with affected property owners and will continue to engage with this
group through the detailed design phase about specific property impacts, including the acquisition process.
Notable property acquisition impacts during construction include the temporary displacement of residents,
specifically:
Residences between the western end of Garfield Road West up and until the road intersects with
Penprase Street and Corcoran Street
Residences along Lyndhurst Street and Queen Street and Clifton Road which intersect with
Lyndhurst Street
Rural residential properties to the south of Garfield Road West, east of Carnarvon Road, and west
of Pace Street
Residential properties between Pace Street and Denmark Road.
There are 12 properties to be temporarily leased by TfNSW to support works during the construction phase,
and therefore the land use of these rural properties would be impacted. Following construction, land
occupied by construction work, but not required for the ongoing operation of the proposal, would be
reinstated to its pre-construction use.
Most primary production small lots, low and medium density residential, local and neighbourhood centres,
and private and public recreation space surrounding the proposal will be maintained during construction,
which would continue to be utilised by residents in the area. In particular, during construction, property
acquisition of recreational land and areas of dense vegetation may impact the community due to changes
in the amenity and access to green space. However, works in these areas would be limited and pedestrian
access would be maintained.
Properties affected by the proposal would be acquired by TfNSW prior to construction. This would be done
in accordance with the provisions of the Property Acquisition (Just Terms Compensation) Act 1991. The
impacts of property acquisition during operations are further discussed in section 6.4.3.2 below.
Impacts to social infrastructure
The main social infrastructure affected by the proposal on Garfield Road West would be Marsden Park
Public School, Richard Johnson Anglican School, The Hamrun Club and Marsden Park Fire brigade. As
discussed, during construction, adverse impacts due to access arrangements, construction traffic,
increased noise, vibration, dust and may affect these facilities.
Business impacts
During construction, there may be impacts on local businesses in proximity to the proposal area due to:
Increased expenditure by construction workers on local goods and services (such as food outlets),
resulting in beneficial impacts for local businesses
Increased demand for construction related goods and services, impacting positively on these
businesses and industries
Adverse amenity impacts on nearby businesses including impacts to traffic and transport, access,
noise and vibration impacts and air quality as a result of construction activities.
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The SEIA concluded that given the rural nature of the location of the proposal the negative construction
impacts on businesses would be minimal and would be offset by improved access and connectivity to
businesses in the area.
Operation
Amenity and community values
Operation of the proposal may impact the local amenity of the area. This would primarily relate to amenity
impacts from road traffic noise, changed traffic patterns and visual impacts where views of the rural
landscape may be obstructed by the road infrastructure, in particular in the area of the Garfield Road West
realignment. These potential impacts have been addressed in this REF as follows:
Traffic and transport (refer to Section 6.1)
Noise and vibration (refer to Section 6.5)
Landscape character and visual amenity (refer to Section 6.9).
Amenity impacts would be appropriately managed with the relevant safeguards provided in each section
above.
Landscape character and visual amenity
Once operational, the proposal will incorporate new urban design and landscaping features such as
plantings along the verges and median of Garfield Road West, and new wayfinding. Plantings have been
chosen to complement the surrounding land uses, providing suitable frontages and improved screening to
new built elements.
Whilst residents would be exposed to additional built elements in the rural areas, in particular for the new
Garfield Road West deviation. These impacts have been assessed in Section 6.9. Urban design elements
for the proposal have been selected to mitigate these impacts on the surrounding community, and to
improve amenity of the Garfield Road West corridor.
Traffic, transport and access
With traffic forecasts to 2036 indicating an increase in vehicle flows and heavy vehicle traffic in the area,
the proposal would improve capacity of Garfield Road West and improve local road connections to facilitate
other future road upgrades.
Additionally, the proposal would support improved safety and amenity for local communities and making it
easier and safer for people to use Garfield Road West as a primary route.
The proposal is forecast to improve travel times and intersection performance, reduce congestion, reduce
travel costs and reduce traffic-related mental and physical health impacts for both motorists and residents
Once operational, the proposal would improve access and connectivity to community services and facilities
within or near the proposal area, primarily by facilitating travel time savings between local centres and key
transport routes such as Riverstone Station, Richmond Road and Windsor Road.
The provision of improved public transport facilities such as formalised bus stops and bus priority facilities
would encourage the use of public transport for nearby residents, improving the safety and amenity of
public transport use and improving travel times.
The proposal would also provide formal off-road pedestrian footpaths and cyclist facilities along the length
of Garfield Road West, improving the safety for pedestrians and encouraging active transport. Further,
consultation would be ongoing Blacktown City Council to minimise impacts due to maintenance.
Overall, operational impacts of the proposal would have a positive impact on the community and wider
area.
Noise and vibration
The NVIA identified a total of 25 residential receivers and both Richard Johnson Anglican School and
Marsden Park Public School which would experience noise levels above the relevant criteria during
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operation and have been identified as qualifying for consideration for noise mitigation in accordance with
guidelines set out in the Roads and Maritime’s Noise Mitigation Guideline (NMG).
Options for noise mitigation measures in the EPA’s NSW Road Noise Policy include quieter pavement
surfaces, noise mounds, noise walls and at property treatments which would be considered further during
detailed design to reduce these impacts during operation.
Impacts from property acquisition
In the longer term, property acquisition for the proposal is not expected to impact on the overall
development of this area for urban uses but may support future residential lots by facilitating better
transport access. This would contribute to the shift from rural land uses to residential land uses in line with
the DPIE Indicative Layout Plans for the North West Growth Area.
Property acquisition of recreational land and areas of dense vegetation may impact the community due to
changes in the amenity and access to green space during the operation, however property acquisition in
these areas has been minimised where possible.
Property acquisition of potential non-Aboriginal heritage sites, and the disturbance of two Aboriginal
heritage sites as a result of property acquisition, would have a socio-economic impact on the community.
Additionally, it is anticipated that the proposal will displace some floodplain storage in the area.
Despite these impacts, much of the primary production small lots, low and medium density residential, local
and neighbourhood centres, and private and public recreation space surrounding the proposal will be
maintained. Further, additional land has been identified near Bandon Road for compensatory excavation to
accommodate the floodplain storage required and provide additional environmental conservation for the
benefit of the community and the environment.
Over the long term, properties in proximity to the proposal area will enjoy improved traffic movements and
road safety. Designated environment conservation areas will be established within the precinct and
establishment of the adjacent business park will contribute to jobs growth. The proposal supports the
NWGA strategy and will support future community facilities, improved transport, and jobs and commerce in
the local area.
Impacts to social infrastructure
With several emergency services in proximity to the proposal area, increasing the capacity and safety of
Garfield Road West may help improve access for emergency services vehicles and response times.
The proposal may positively impact the and Marsden Park Fire Rural Brigade and the Riverstone Fire
Station. A dual carriageway and additional lanes may help improve access for emergency services vehicles
and response times by decreasing traffic congestion and reducing travel time. The Hamrun Club will no
longer have access from Jacksons Street as this will be closed off. TfNSW will continue consultations with
the Hamrun Club to discuss alternative arrangements.
Increases in traffic noise from the proposal’s operation may result in adverse impacts on amenity for users
of some community facilities, including Marsden Park Public School and Richard Johnson Anglican School.
However, noise mitigation measures would be put in place to reduce these impacts. These facilities would
also benefit from improved connectivity to public transport services, the provision of walking and cycling
paths and the improved capacity and safety of Garfield Road West.
Business impacts
Once operational, the proposal would have long-term beneficial impacts on businesses and industry
through improved access and connectivity, including for freight transport. Reducing delays and disruptions
during flooding events would improve travel times and reliability for freight and commercial vehicles,
reducing transportation costs.
Changes to Garfield Road West could change travel behaviour of local shoppers in the proposal area.
Increased traffic capacity and speed limits along Garfield Road West would improve connectivity to
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Marsden Park and other shopping centres. An enhanced roadway would support economic growth and
potentially help reduce congestion and safety issues.
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6.4.4

Safeguards and management measures

Table 6-10: Safeguards and management measures – socio-economic
Impact

Environmental safeguards

Responsibility

Timing

Reference

Socio-economic

A Communication Plan (CP) 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):

Contractor

Detailed design

Standard safeguard

Pre-construction

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).
Socio-economic

Minimise the construction footprint on recreational areas and green
spaces, where possible, to maximise the area available for
recreational uses and improve amenity.

TfNSW

Detailed design

SEIA

Other safeguards and management measures that would address socio-economic impacts are identified in Sections 6.1, 6.3, 6.9, and 6.11.
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6.5

Noise and vibration

Potential noise and vibration impacts from the proposal have been assessed in the Garfield Road West
Upgrade – Noise and Vibration Assessment (Wilkinson Murray, 2020) which is provided in Appendix F. A
summary of the assessment is presented in this section, together with safeguards and management
measures to mitigate any negative impacts.
6.5.1

Methodology

Construction
The primary goal of this construction noise assessment is to identify the potential for construction noise
levels to exceed the acceptable Noise Management Levels (NML) or highly affect level at sensitive
receivers.
Construction noise levels at sensitive receivers will depend upon the distance of the receiver to the works,
the amount of shielding, if any, by topography or nearby structures, and the amount of noise generated by
the construction activities. A pragmatic approach has been taken, where a number of typical construction
scenarios have been identified, along with their respective source Sound Power Levels. Construction
scenarios and plant and equipment Typical Sound Power Levels for relevant construction equipment are
provided in Appendix F.
Operational
To assess the potential impacts of the operational phase of the proposal on noise-sensitive receivers, the
following steps have been completed for both daytime and night-time scenarios:
Modelling of the existing environment as part of the validation process
Modelling of the “No Build” and “Build” scenarios for 2026 and 2036 for the purpose of establishing
criteria
Modelling of road traffic noise levels for the Build option for 10 years after opening (2036). These
predictions were undertaken prior to optimisation of the noise barriers and aim to determine all
receivers that qualify for consideration of noise mitigation.
The following factors have been considered for assessing traffic noise impact:
Traffic volume and proportions of heavy vehicles (including heavy vehicle mix)
Vehicle speed
Road pavement surface types
Road gradient
Noise emission levels and source heights for different vehicle types
Topographical information along and surrounding the project area
Building structures
Location of potentially affected receivers.
Noise levels from the proposal were calculated using procedures based on the CoRTN (Calculation of
Road Traffic Noise) (UK Department of Transport, 1988) prediction algorithms. The standard prediction
procedures were modified as follows:
LAeq values were calculated from the LA10 values predicted by the CoRTN algorithms using the wellvalidated approximation LAeq,1hr = LA10,1hr - 3 (NSW RTA, 2001). It is worth noting the predicted
LAeq,1hr is equivalent to the LAeq,period as required by the noise criteria since the input is the “average”
traffic flow per hour over the given daytime and night-time periods
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Noise source heights were set at 0.5 metre for cars and tyre/road noise from heavy vehicles, 1.5
metres for heavy vehicle engines and 3.6 metres for heavy vehicle exhausts, representative of
typical values for Australian vehicles (Road Traffic Noise: Interim Traffic Noise Policy, 1992)
Noise from a heavy vehicle exhaust is 8 dBA lower than the (steady continuous) noise from the
engine.
The model was implemented using SoundPLAN v.8.2 using CoRTN Australia (NSW).
6.5.2

Existing environment

The acoustic environment is typically influenced by traffic or distant traffic from Garfield Road West. For
receivers located close to Richmond Road to the west, distant traffic can be heard from Richmond Road as
well.
From west to east along Garfield Road West, areas surrounding the proposed alignment are typically lowdensity residential properties. There are two schools including Marsden Park Public School and Richard
Johnson Anglican School Marsden Park Campus adjacent to Garfield Road West. Near the intersection of
Richmond Road and Garfield Road West (western end of the alignment), there is also a service station and
the Marsden Park Fire Brigade. More commercial properties and higher-density developments are also
located to the east of the alignment, in Marsden Park. These properties to the east do not directly face the
project area, however a number of them were assessed as they were within the study area.
The Noise and Vibration Assessment (Wilkinson Murray, May 2020) found that there were 1420 buildings
within the study area, 614 of these buildings were identified as receivers. For better clarity, these receivers
were divided into Noise Catchment Areas (NCAs), where noise sensitive receivers were grouped based on
their location, exposure to the project works and their acoustic environment. The following NCAs identified
for the purpose of this assessment are detailed in Table 6-11and shown in Appendix F.
Table 6-11: Noise Catchment Areas (NCAs)
NCA

Location

Description

NCA1

Buildings located west of Richmond Road

Receivers located to the east of
Richmond Road, unlikely to be
significantly impacted by the project
works. This NCA includes two residential
properties and one place of worship

NCA2

Buildings located north of Garfield Road West,
between Richmond Road and Penprase Street.

24 residential receivers, one mixed-use
development.

NCA3

Buildings located between Richmond Road,
Excelsior Avenue, Garfield Road West and Fermoy
Road

39 residential receivers, one primary
school, two commercial developments

NCA4

Buildings located between Garfield Road West,
Fermoy Road, Burfitt Road and Eastern Creek

25 residential receivers, 1 school

NCA5

Buildings located between Corcoran Street and
Carnarvon Road, and between the existing alignment
and the proposed alignment.

Seven residential receivers

NCA6

Buildings located north of Garfield Road West,
between Penprase Street and Eastern Creek.

32 residential receivers, Riverstone
Cemetery, Knudsen Reserve

NCA7

Buildings located north of Garfield Road West,
between Eastern Creek and Riverstone Parade.

19 residential receivers and one
commercial development

NCA8

Buildings located south of Garfield Road, between
Eastern Creek and W Parade

42 residential receivers, two commercial
receivers, one Scouts building (1st
Riverstone Scout Hall), Riverstone
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NCA

Location

Description
Raceway, Basil Andrews Park (including
sport facilities and Riverstone
Skatepark)

Buildings located to the east of the rail line, not
adjacent to the project area.

NCA9

337 residential receivers, 47 commercial
buildings, 1 museum, one train station,
one police station, one fire station and
three places of worship

Long-term noise monitoring was undertaken at four locations between the 28th January 2020 and 10th
February 2020 in the vicinity of the proposal to represent noise sensitive receivers in selected Noise
Catchment Areas (NCAs). The purpose of the monitoring was to measure the existing levels of traffic noise
to assist in establishing criteria and validating the noise model, and to identify the Rating Background
Levels (RBLs) in support of the construction noise assessment. Table 6-12 presents the RBLs for each
monitoring location, which have been calculated in accordance with the NSW Noise Policy for Industry
(NPfI) (EPA, 2017).
Table 6-12: Existing background noise levels
Monitoring Location

Daytime RBL (dBA)

Evening RBL (dBA)

(7am-6pm)

(6pm-10pm)

Night RBL
(dBA)
(10pm 7am)

8 Dromana Road, Marsden Park
2 Corcoran Street, Marsden Park
44 Clifton Road, Riverstone

43
42
42

36
37
38

31
31
32

Cottage 4,36 Garfield Road West,
Riverstone

45

43

35

6.5.3

Criteria

Construction
Construction would generally be carried out during standard construction working hours in accordance with
the RMS Construction Noise and Vibration Guideline (August 2016) which have been adopted from the
Environmental Protection Authority (EPA) Interim Construction Noise Guideline (ICNG).
NMLs to reduce the likelihood of noise impacts arising from construction activities at sensitive land users
surrounding are provided in the ICNG and are shown in Table 6-13.
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Table 6-13: ICNG Noise Management Levels for residential receivers
Time of Day

Noise Management
Level

How to apply

LAeq,15min
Recommended standard
hours:
Monday to Friday: 7am
to 6pm
Saturday: 8am to 1pm

Noise affected
RBL + 10 dBA

The noise affected level represents the point above which
there may be some community reaction to noise.
Where the predicted or measured LAeq,15min is greater
than the noise affected level, the proponent should apply
all feasible and reasonable work practices to meet the
noise affected level.
The proponent should also inform all potentially impacted
residents of the nature of works to be carried out, the
expected noise levels and duration, as well as contact
details.

No work on Sundays or
Public Holidays

Highly noise affected
75 dBA

The highly noise affected level represents the point above
which there may be strong community reaction to noise.
Where noise is above this level, the relevant authority
(consent, determining or regulatory) may require respite
periods by restricting the hours that the very noisy
activities can occur, taking into account:
Times identified by the community when they are
less sensitive to noise (such as before and after
school for works near schools, or mid-morning or
mid-afternoon for works near residences
If the community is prepared to accept a longer
period of construction in exchange for restrictions
on construction times.

Outside recommended
standard hours

Noise affected
RBL + 5 dBA

A strong justification would typically be required for works
outside the recommended standard hours.
The proponent should apply all feasible and reasonable
work practices to meet the noise affected level.
Where all feasible and reasonable practices have been
applied and noise is more than 5dB(A) above the noise
affected level, the proponent should negotiate with the
community.

Based on the RBLs for the proposal and the ICNG NMLs the construction the construction NMLs for
residential and commercial receivers is provided in Table 6-14 and Table 6-15, respectively.
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Table 6-14: Construction NMLs for residential receivers
NCA

Daytime NML

Evening NML

Night NML

LAeq,15min

LAeq,15min

LAeq,15min

1

53 dBA

41 dBA

36 dBA

2

47 dBA

42 dBA

36 dBA

3

53 dBA

41 dBA

36 dBA

4

47 dBA

42 dBA

36 dBA

5

47 dBA

42 dBA

36 dBA

6

47 dBA

42 dBA

36 dBA

7

55 dBA

48 dBA

40 dBA

8

55 dBA

48 dBA

40 dBA

9

55 dBA

48 dBA

40 dBA

Table 6-15: Construction NML for noise sensitive commercial receivers
Receiver type

Internal noise goal

External NML

LAeq,15min

LAeq,15min

School (Teaching Spaces / Single
Classroom)

45 dBA

65 dBA

School playgrounds

-

55 dBA

Place of worship (Cemetery)

-

55 dBA

Parks/Reserve (active recreation
areas)

-

55 dBA

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.
The vibration criterion adopted for the assessment of human comfort is 0.2 mm/s and is applicable to
assessment of potential impacts during the hours of 7am-10pm.
The potential issue of sleep disturbance is only applicable to construction activities conducted in the nighttime period between 10pm and 7am (following approval of such works). Regarding sleep disturbance, the
ICNG states:
“Where construction works are planned to extend over more than two consecutive nights, and a
quantitative assessment method is used, the analysis should cover the maximum noise level, and the
extent and the number of times that the maximum noise levels exceeds the RBL…”
Notwithstanding the above, it is prudent to establish criteria for the assessment of sleep disturbance. If out
of hours works near individual dwellings are required over more than two consecutive nights, a detailed
assessment of potential sleep disturbance should be conducted. The sleep disturbance criteria for the
NCAs are presented in
Table 6-16.
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Table 6-16: Sleep disturbance criteria - screening
NCA

External screening criteria
Night (LA1,1min) [LA90,15min + 15dBA]

1

46 dBA

2

46 dBA

3

46 dBA

4

46 dBA

5

46 dBA

6

46 dBA

7

55 dBA

8

55 dBA

9

55 dBA

Noise sources that operate over short durations at night have the potential to cause sleep disturbance
despite complying with criteria based upon LAeq noise descriptors. For this reason, the NSW EPA’s Noise
Guide for Local Government (NGLG) suggests that a screening test be applied such that if the LA1,1min or
LAmax noise levels do not exceed the background noise level by more than 15 dBA, then it is unlikely that
the development has the potential to cause sleep disturbance.
Operation
The EPA’s Road Noise Policy (RNP, 2011) sets out criteria for assessment of noise from vehicles on public
roads. The RNP sets out noise criteria for ‘freeways’, ‘arterial’, ‘sub-arterial’ and ‘local’ roads. The
applicable noise criteria for “Existing residences affected by noise from new freeway/arterial/sub-arterial
road corridors” will apply for the section of the realignment between Corcoran Rd and Denmark Rd, while
the noise criteria for “Existing residences affected by noise from redevelopment of existing
freeway/arterial/sub-arterial roads” will apply for the sections to the west and to the east of the alignment.
The Relative Increase Criteria (RIC) are primarily intended to protect existing quiet areas, being areas
where existing noise levels are 12 dBA or more below the relevant noise assessment criteria that apply in
both day and night periods, from excessive changes in amenity due to noise from additional traffic. These
are summarised in Table 6-17.
Table 6-17: RNP criteria for existing residences (affected by noise from new or redeveloped
freeway/arterial/sub-arterial road corridors) and non-residential receivers
Receiver Type

Existing Sensitive
Land Use

Existing residences

Redeveloped

Existing residences

Non-residential

New Road
(realignment)
School classrooms

Day (7am-10pm)

Night (10pm-7am)

LAeq,15hr 60 dBA

LAeq,9hr 55 dBA

(external)

(external)

LAeq,15hr 55 dBA

LAeq,9hr 50 dBA

(external)

(external)

LAeq,1hr 40 (internal) *
when in use
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Receiver Type

Existing Sensitive
Land Use

Non-residential

Places of worship

Day (7am-10pm)

Night (10pm-7am)

LAeq,1hr 40 (internal) *

LAeq,1hr 40 (internal)
-

*

Non-residential

Open space (active
use)

LAeq, (15 hour) 60 (external) when in use

Non-residential

Open space (passive
use)

LAeq, (15 hour) 55 (external) when in use

Non-residential

Childcare facilities

Sleeping rooms LAeq, (1 hour) 35
(internal)
Indoor play areas LAeq, (1 hour) 40
(internal)
Outdoor play areas LAeq, (1 hour) 55
(external)

Non-residential

6.5.4

Relative Increase
Criteria

Existing traffic
LAeq,15hr + 12 dBA (external)

Existing traffic
LAeq,9hr + 12 dBA
(external)

Potential impacts

Construction
The predicted noise levels from each construction scenario have been compared with the NML at each
receiver and the exceedances in each NCA are provided Table 6-18.
Table 6-18: Summary of construction noise impacts per NCA
No. of receivers
exceeding NMLs during
standard construction
hours

No. of receivers
exceeding NMLs
outside standard
construction hours

No. of highly affected
receivers

1

2

2

0

2

15

15

2

3

37

39

4

4

23

23

4

5

6

6

0

6

32

32

0

7

14

15

0

8

37

40

0

9

53

61

0

5

5

2

NCA

Non-residential receivers

Nightworks including pavement and asphalting would be expected to generate extensive exceedance of the
sleep disturbance criteria.
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The LA1,1min noise levels calculated for the works set out in Table 6-19 indicate the potential for sleep
disturbance for worst case receivers in each NCA, with the exceedances of the LA1,1min criterion shown in
red.
While extensive potential sleep disturbance impacts are indicated, it should be noted that these are based
on the conservative assumption that bedroom windows may be partially open for ventilation purposes. It is
expected that given the proximity of receivers to the road, many will normally keep their windows closed. In
these cases, it is considered that external noise levels of up to LA1,1min 75-80 dBA may not result in sleep
disturbances. Levels exceeding LA1,1min 75 dBA, are shown in bold. These are considered to indicate the
greatest sleep disturbance risks.
Table 6-19: Predicted LA1,1min Construction Levels – Night (dBA)
Excavate

New kerb

Seal and
asphalt

Line mark

1

61

61

55

49

2

71

71

65

59

3

75

75

69

63

4

77

77

71

65

5

63

63

57

51

6

58

58

52

46

7

69

69

63

57

8

68

68

62

56

9

63

63

57

51

NCA

Vibration generating equipment is unlikely to be operated within 10 metres of buildings and is therefore
unlikely to generate vibration levels with the potential to cause building damage. If work is conducted close
to sensitive receivers, vibration monitoring would be required.
Construction works involving concrete saws, vibratory roller or hydraulic hammers have the potential to
generate vibration levels in exceedance of human comfort criteria at residential receivers within 30 metres,
60 metres and 80 metres, respectively.
Operation
Noise level predictions for the year 2036 have been calculated at the sensitive receivers identified within
the study area and are presented in Appendix F. Prior to the consideration of noise mitigation, a total of 25
residential receivers will experience noise levels above the relevant criteria and have been identified as
qualifying for consideration for noise mitigation in accordance with guidelines set out in the Roads and
Maritime’s Noise Mitigation Guideline (NMG). These receivers are listed in Table 6-20.
The two schools, Marsden Park Public School and Richard Johnson Anglican School Marsden Park
Campus, are the only two non-residential receivers with buildings eligible for consideration of noise
mitigation.
Other open spaces such as the Riverstone Cemetery, the Knudsen Reserve, Riverstone Park, Basil
Andrews Park were also considered in this assessment. All these spaces have been found to comply with
external noise requirements without any additional mitigation.

Garfield Road West Upgrade
Review of Environmental Factors

129

Table 6-20: Residential receivers exceeding noise criteria
NCA ID

Address

NCA2r10
NCA2r17
NCA2r20
NCA2r21
NCA2r5
NCA2r9
NCA3r24
NCA3r29
NCA3r30
NCA3r31
NCA3r32
NCA3r37
NCA3r38
NCA3r39
NCA4r15
NCA4r12

4 Loftus Street, Marsden Park
176 Garfield Road West, Marsden Park
2 Loftus Street, Marsden Park
27 Park Road, Marsden Park
22-24 Cherry Street, Marsden Park
10 Loftus Street, Marsden Park
231 Garfield Road West, Marsden Park
279 Garfield Road West, Marsden Park
315 Garfield Road West, Marsden Park
349 Garfield Road West, Marsden Park
349 Garfield Road West, Marsden Park
293 Garfield Road West, Marsden Park
339 Garfield Road West, Marsden Park
8 Dromana Road, Marsden Park
59 Clifton Road, Riverstone
50 Clifton Road, Riverstone

NCA4r23
NCA4r3
NCA4r8
NCA4r9
NCA5r1
NCA5r3
NCA5r4

71 Clifton Road, Riverstone
221 Garfield Road West, Riverstone
44 Clifton Road, Riverstone
44 Clifton Road, Riverstone
143 Garfield Road West, Riverstone
153 Garfield Road West, Riverstone
161 Garfield Road West, Riverstone

NCA5r5

8 Carnarvon Road, Riverstone

NCA5r6

9 Carnarvon Road, Riverstone

For all receivers that qualify for consideration of additional noise mitigation measures, guidance is taken
from the NMG for the selection of appropriate noise mitigation measures.
Options for noise mitigation measures are listed below in the order of preference given in the EPA’s NSW
Road Noise Policy (RNP):
Quieter pavement surfaces
Noise barriers
At-property treatments.
It was determined that low noise pavement would not be an effective noise mitigation because:
There are three future intersections along the Garfield Road West upgrade where accelerating and
decelerating traffic will occur. Receivers eligible for consideration of noise mitigation are generally located
near these future heavily trafficked sections.
Open Grade Asphalt (OGA) is known to deteriorate rapidly. Due to its relatively low shear resistance and
potential for oil droppings to soften the binder and fill the voids, its noise absorbing ability will be
significantly reduced rapidly.
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The implementation of OGA is not as cost effective as Dense Graded Asphalt (DGA) and requires more
regular maintenance.
The implementation of OGA will provide a minimal acoustic benefit (up to 1.1 dBA reduction), which can
be explained by a high heavy vehicle mix on Garfield Road West.
Noise barriers would not be a suitable option for most properties along the alignment as most of these
properties require vehicular access from Garfield Road West. Two isolated groups of four or more closely
spaced residences could be suitable for noise barriers as per section 7 of the NMG:
Group 1
o

10 Loftus Street, Marsden Park

o

4 Loftus Street, Marsden Park

o

2 Loftus Street, Marsden Park

o

27 Park Road, Marsden Park.

Group 2
o

143 Garfield Road West, Riverstone

o

149 Garfield Road West, Riverstone

o

153 Garfield Road West, Riverstone

o

161 Garfield Road West, Riverstone

o

8 Carnarvon Road, Riverstone

o

9 Carnarvon Road, Riverstone.

A multi-criteria decision-making process to determine the feasible and reasonable combination of noise
mitigation measures to achieve a final barrier design was undertaken by Wilkinson Murray - provided in
Appendix F - in accordance with section 8 of the NMG. As a guide, a noise barrier is considered to be a
reasonable noise mitigation option where it is capable of providing an insertion loss of 5 dBA for heights up
to 5 metres or 10 dBA for heights above 5 metres and up to 8 metres high.
The analysis of predicted levels indicated that a barrier for both groups of properties cannot provide a
sufficient insertion loss, therefore a barrier is not a reasonable or feasible mitigation measure.
In demonstrating both quieter pavements and noise barriers are not suitable mitigation measures, at
property treatment is considered the most suitable noise mitigation measure for all affected properties.
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6.5.5

Safeguards and management measures

Table 6-21 lists the noise and vibration safeguards and management measures that would be implemented to account for the impacts identified in Section
6.5.4.
Table 6-21: Safeguards and management measures – noise and vibration
Impact

Environmental safeguards

Responsibility

Timing

Reference

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 Interim Construction Noise Guideline (ICNG) (DECC, 2009)
and identify:

Contractor

Detailed design

Section 4.6 of QA
G36 Environment
Protection

Pre-construction

The NVMP would consider potential vibration impacts associated with
construction activities and would identify feasible and reasonable
measures to mitigate these impacts, including safe working distances
All potential significant noise and vibration generating activities
associated with the activity
Feasible and reasonable mitigation measures to be implemented,
taking into account 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 noncompliance with noise and vibration criteria.
Noise and vibration

The following general mitigation measures will be applied as practicable:
.Limit work to daylight hours

Contractor

Pre-construction
Construction

Section 7.6.2 of
Appendix F

Perform noisy work during less sensitive time periods
Select low-noise plant and equipment
Ensure equipment has quality mufflers installed
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Impact

Environmental safeguards

Responsibility

Timing

Reference

Contractor

Pre-construction

Section 7.6.2 of
Appendix F

Where practicable use smaller/lower capacity plant in reference to the
safe working distances
Where possible, concentrate noisy activities at one location and move
to another as quickly as possible
Vehicle movements outside construction hours, including loading and
unloading operations, should be minimised and avoided where
possible
Ensure equipment is well maintained and fitted with adequately
maintained silencers
Use only necessary sized equipment
Implement worksite induction training, educating staff on noise
sensitive issues and the need to make as little noise as possible
Consider alternatives, such as manually adjustable or ambient noise
sensitive types (“smart” reversing alarms) and closed-circuit TV
systems
Consider installing temporary construction noise barriers
Install noise-control kits for noisy mobile equipment and shrouds
around stationary plant, as necessary
Noise and vibration

All sensitive receivers (e.g. schools, local residents) likely to be affected will be
notified at least seven days prior to commencement of any work associated
with the activity that may have an adverse noise or vibration impact. The
notification will provide details of:

Construction

The project
The construction period and construction hours
Contact information for project management staff
Complaint and incident reporting
How to obtain further information.
Noise and vibration

As part of the NVMP, develop an out-of-hours work protocol, including any
requirements set under the EPL which defines:
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Impact

Environmental safeguards

Responsibility

All scheduled and planned out-of-hours activities

Timing

Reference

Construction

QA G36
Environment
Protection

Detailed design

Section 7.6.2 of
Appendix F

Any oversized and other deliveries needing to take place out-of-hours
as required by the police or other authorities for safety reasons ·
Other tie-in, utility connection and intersection work that may need to
take place out-of-hours for road user safety issues
Out-of-hours emergency work needed to prevent the loss of life,
property, to prevent harm or as agreed under negotiation with EPA
and affected sensitive receivers
The record-keeping process for capturing agreed and emergency outof-hours work.
Very noisy activities should, as much as practicable, be programmed
for normal working hours. If the work cannot be undertaken during the
day, it should be completed before 12:00 am. In particular, there
should be no jackhammering or saw cutting after midnight.
Noise and vibration

Noise and vibration

Noise and vibration

Implement noise management controls early in the work program to benefit
receivers while the proposal is being built.

Contractor

Where possible, locate plant as far from residences as possible and behind
site structures, barriers, screens and/or noise walls. Plan for the use of less
noise/vibration equipment where reasonable and feasible.

Contractor

Architectural treatment would be applied to 25 residential properties and two
schools - Marsden Park Public School and Richard Johnson Anglican School
Marsden Park Campus - in accordance with Section 5.6 of Appendix F.

Designer

Pre-construction
Pre-construction
Construction
Detailed design

Section 7.6.2 of
Appendix F
Section 5.6 of
Appendix F

Other safeguards and management measures that would address noise and vibration impacts are identified in Sections 6.5 and Appendix F.
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6.6

Biodiversity

Potential impacts of the proposal on biodiversity are assessed in the Garfield Road West Upgrade –
Biodiversity Assessment Report (BAR) (RPS, 2020a), provided in Appendix G. A summary of the
assessment is provided below, together with safeguards and management measures to mitigate any
negative impacts.
6.6.1

Biodiversity certification and methodology

Before February 2011, biodiversity certification was conferred on environmental planning instruments under
Schedule 7 of the Threatened Species Conservation Act 1995 (TSC Act) (now repealed). As the proposal is
within the Sydney Region Growth Centres SEPP, the western portion of the proposal area has biodiversity
certification conferred under these arrangements. Bio-certification means that potential impacts to the
biodiversity values of the land have been fully assessed and offset and no further assessment is required.
The certified and non-certified land is shown in Figure 6-6.
The eastern third of the proposed alignment however is not bio-certified. This area incorporates the
creekline and riparian vegetation of Eastern Creek and Bells Creek. The potential impacts of the proposal
on biodiversity within the non-certified areas are assessed in the Garfield Road West Upgrade –
Biodiversity Assessment Report (BAR) (RPS, 2020a), provided in Appendix G. The following provides a
summary of the methodology used in the Biodiversity Assessment Report:
Definition of a study area, as shown in Figure 6-6
A desktop assessment of the study area, including a review of existing literature and databases to
determine the likelihood occurrence of threatened species, populations and ecological communities
Review of spatial datasets for the study area
Field investigation to determine flora and fauna within the study area from 21 to 23 January, 11
February,3 April 2020, 20 May 2020 and 25 June 2020 within the non-biocertified areas. This
involved:

6.6.2

o
o

Vegetation and floristic plots to confirm vegetation classification and description
Mapping of hollow bearing trees

o

Habitat assessment in relation to nominated threatened species (scats, scratches,
dens/nests, whitewash, pellets, chewed cones, specialised foraging habitat)

o

Assessment of extent and quality of amphibian habitat

o

Targeted searches for listed threatened flora with a ‘moderate or greater likelihood of
occurring’

o

Targeted surveys for species identified as having a ‘moderate or greater chance of
occurring’ including bird species, threatened microbats and grey-headed flying fox, and the
Cumberland Plain land snail.

o

Targeted flora surveys for threatened flora identified as having a ‘moderate or greater
chance of occurring’ within the study area

o

Aquatic surveys and waterway habitat assessments.

Existing environment

The study area is located on the Cumberland Interim Biogeographic Regionalisation for Australia (IBRA)
subregion, within the Sydney Basin IBRA region. The study area is mostly situated on the HawkesburyNepean Channels Mitchell Soil landscape, with some Cumberland Plain Mitchell Soil landscape to the far
east and west.

Garfield Road West Upgrade
Review of Environmental Factors

135

Plant community types and threatened ecological communities
Three Plant Community Types (PCT) as described by the NSW Vegetation Information System database
were identified within the study area, comprising a total of 3.58 hectares. These are all listed as threatened
ecological communities (TECs) in accordance with the BC Act or EPBC Act and are further described in
Table 6-22, and shown in Figure 6-6. Moderate / Good is a condition state used to describe native
vegetation comprising elements of naturally occurring vegetation structure and floristics. Additional
descriptors may be applied to further describe the condition state, for example e.g. poor (weedy), indicating
compromised condition as a consequence of weed cover.
Table 6-22: Plant community types within the proposal area
PCT

Threatened Ecological Community?

Forest Red Gum -Roughbarked Apple grassy
woodland on alluvial flats of
the Cumberland Plain,
Sydney Basin Bioregion
(PCT 835)

River-Flat Eucalypt Forest on Coastal Floodplains
of the New South Wales North Coast, Sydney
Basin and South East Corner Bioregions:

Grey Box - Forest Red Gum
grassy woodland on flats of
the Cumberland Plain,
Sydney Basin Bioregion
(PCT 849)

Cumberland Plain Woodland in the Sydney Basin
Bioregion:
Critically Endangered Ecological
Community (CEEC) under the BC Act

CEEC under the EPBC Act
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Moderate / good poor (weedy)
(0.77ha)

Endangered Ecological Community
(EEC) under the BC Act

Cumberland Plain Shale Woodlands and ShaleGravel Transition Forest:

Phragmites australis and
Typha orientalis coastal
freshwater wetlands of the
Sydney Basin Bioregion
(PCT 1071)

Condition / class and area
(ha) in proposal area

Freshwater Wetlands on Coastal Floodplains of
the New South Wales North Coast, Sydney Basin
and South East Corner Bioregions:

Moderate / good
(0.26ha)
Moderate / good poor (weedy) (0.16
ha)
Moderate / good poor (scattered
trees) (0.27ha)
Moderate / poor
(0.08ha)

EEC under the BC Act
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Figure 6-6: PCTs within the study area (RPS, 2020a)
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Groundwater dependent ecosystems
The level of groundwater dependence of vegetation communities in the study area has been identified
using the federal Bureau of Meteorology’s Atlas of GDE and the Risk Assessment Guidelines for
Groundwater Dependant Ecosystems released by the NSW DPI (Kuginis et al., 2012).
Groundwater dependent ecosystems (GDEs) might rely on groundwater for the maintenance of some or all
of their ecological functions, and that dependence can be variable, ranging from partial and infrequent
dependence; i.e.. seasonal or episodic, to total continual dependence.
The study area comprises vegetation identified as having high potential for groundwater dependency,
including areas consisting of PCT 835 and PCT 1071.
Threatened flora and fauna
Forty-one threatened species were considered as having a moderate to high likelihood of occurring within
the study area (refer to Table 6-23). Of these, three species were identified during surveys which are
identified in the likelihood of occurrence. No EPBC listed migratory species were identified within the study
area.
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Table 6-23 Threatened flora and fauna species with a moderate to high likelihood of occurrence
Species

Common name

BC Act Status*

EPBC Status*

Likelihood of
occurrence

Litoria aurea

Green and Golden Bell Frog

E

V

Moderate

Circus assimilis

Spotted Harrier

V

-

Moderate

Haliaeetus leucogaster

White-bellied Sea-Eagle

V

M

Moderate

Hieraaetus morphnoides

Little Eagle

V

-

Moderate

Lophoictinia isura

Square-tailed Kite

V

-

Moderate

Botaurus poiciloptilus

Australasian Bittern

E

E

Moderate

Ixobrychus flavicollis

Black Bittern

V

-

Moderate

Artamus cyanopterus cyanopterus

Dusky Woodswallow

V

-

Moderate

Calyptorhynchus lathami

Glossy Black-Cockatoo

V

-

Moderate

Anthochaera phrygia

Regent Honeyeater

CE

CE

Moderate

Melithreptus gularis

Black-chinned Honeyeater (eastern subspecies)

V

-

Moderate

Daphoenositta chrysoptera

Varied Sittella

V

-

Moderate

Chthonicola sagittata

Speckled Warbler

V

-

Moderate

Stagonopleura guttata

Diamond Firetail

V

-

Moderate

Melanodryas cucullata cucullata

Hooded Robin (south-eastern form)

V

-

Moderate

Petroica boodang

Scarlet Robin

V

-

Moderate

Petroica phoenicea

Flame Robin

V

-

Moderate

Glossopsitta pusilla

Little Lorikeet

V

-

Recorded

Garfield Road West Upgrade
Review of Environmental Factors

139

Species

Common name

BC Act Status*

EPBC Status*

Likelihood of
occurrence

Lathamus discolor

Swift Parrot

E

CE

Moderate

Ninox connivens

Barking Owl

V

-

Moderate

Ninox strenua

Powerful Owl

V

-

Moderate

Tyto novaehollandiae

Masked Owl

V

-

Moderate

Saccolaimus flaviventris

Yellow-bellied Sheathtail-bat

V

-

Moderate

Micronomus norfolkensis

Eastern Freetail-bat

V

-

Moderate

Phascolarctos cinereus

Koala

V

V

Moderate

Pteropus poliocephalus

Grey-headed Flying-fox

V

V

Recorded

Miniopterus australis

Little Bentwing-bat

V

-

Moderate

Miniopterus schreibersii oceanensis

Eastern Bentwing-bat

V

-

Moderate

Myotis macropus

Southern Myotis

V

-

High

Meridolum corneovirens

Cumberland Plain Land Snail

E

-

High

Marsdenia viridiflora R. Br. subsp. viridiflora)

Marsdenia viridiflora subsp. viridiflora population in
the Bankstown, Blacktown, Camden, Campbelltown,
Fairfield, Holroyd, Liverpool and Penrith LGAs

EP

-

Moderate

Hibbertia fumana

CE

-

Moderate

Acacia pubescens

V

V

Moderate

Dillwynia tenuifolia

V

-

High

Pultenaea parviflora

E

V

High

E

-

Moderate

Pilularia novae-hollandiae
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Species

Common name

BC Act Status*

EPBC Status*

Likelihood of
occurrence

Callistemon linearifolius

Netted Bottle Brush

V

-

Moderate

Micromyrtus minutiflora

E

V

Moderate

Grevillea juniperina subsp. juniperina

V

-

Recorded

Grevillea parviflora subsp. parviflora

Small-flowered Grevillea

V

V

Moderate

Pimelea spicata

Spiked Rice-flower

E

E

Moderate

*Key: V = vulnerable, E = endangered, EP = endangered population, C = critically endangered
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A summary of the key species and their habitats and wildlife corridors identified in the BAR includes:
The Little Lorikeet would rely heavily on the Eastern Creek riparian zone for localised movement
and a wildlife corridor, particularly in the breeding season where the species often forages nearby
breeding sites
The Little Bentwing Bat is highly reliant on connected densely canopy vegetated areas for foraging
and breeding, such as the Eastern Creek riparian zone
The Eastern Free-tail Bat is highly reliant on low-lying riparian zones such as the Eastern Creek
and Bells Creek riparian zone, for foraging and breeding
The Grey-headed flying fox is expected to use both vegetated and non-vegetated habitats within
the proposal area for foraging only, however vegetation along Eastern Creek may be suitable for
roosting purposes
The Southern Myotis may utilise the existing bridge crossing of Eastern Creek and / or hollowbearing trees within the Eastern Creek riparian zone for roosting and breeding, an area which also
represents an important wildlife corridor for this species
The Cumberland Plain land snail is assumed to be within areas of unsurveyed potential habitat
contained within the proposal area. The remnant vegetation along Bells Creek and Eastern Creek
may present an important habitat linkage given the overcleared and highly fragmented landscape
Pultenaea parviflora is a flora species assumed to be within the unsurveyed areas, considering the
remnant vegetation along Bells Creek and Eastern Creek may present an important steppingstone
to allow population connectivity
Grevillea juniperina subsp. Juniperina is a flora species endemic to Western Sydney. Remnant
vegetation along Bells Creek and Eastern Creek are likely to provide an important steppingstone to
allow population connectivity and the dispersal of pollinators for reproductive viability.
Existing Native Vegetation
The aims specified in Clause 2 of the SEPP (Sydney Region Growth Centres) 2006 policy that are relevant
to the proposal are listed below:
(g) to provide development controls in order to protect the health of the waterways in growth centres
(h) to protect and enhance land with natural and cultural heritage value
(i) to provide land use and development controls that will contribute to the conservation of biodiversity.
Land located north of Garfield Road West and adjacent to Eastern Creek is identified in the North West
Growth Centre Native Vegetation Protection Maps (Map Sheet NVP_004 and 005) as a native vegetation
retention area as shown in Figure 6-7. No land identified within the proposal area is identified as mapped
Existing Native Vegetation.
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Figure 6-7: SEPP (Sydney Region Growth Centres) 2006 native vegetation retention area (Map Sheet NVP_005)
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Weeds
The Garfield Road West corridor and study area contains significant weed growth, in all areas, particularly
on agricultural land and along minor roads and tracks. The surveys undertaken during the preparation of
the BAR identified the following High Threat Weeds in accordance with the BC Act. Weeds of National
Significance (WoNS) in accordance with the EPBC Act, have also been identified:
Asparagus aethiopicus (Asparagus Fern) (WoNS)
Cardiospermum grandiflorum (Balloon Vine)
Cestrum parqui (Green Cestrum)
Chloris gayana (Rhodes Grass)
Cyperus eragrostis (Umbrella Sedge)
Ipomoea purpurea (Common Morning Glory)
Ligustrum lucidum (Large-leaved Privet)
Ligustrum sinense (Small-leaved Privet)
Lonicera japonica (Japanese Honeysuckle)
Tradescantia fluminensis
Ricinus communis (Castor Oil Plant)
Eragrostis curvula (African Lovegrass)
Senecio madagascariensis (Fireweed) (WoNS)
Araujia sericifera (Moth Vine).
Water quality and aquatic habitat
Bells Creek, Eastern Creek and an unnamed first order creek occur within the study area and are
freshwater tributaries of South Creek. Bells Creek which is a second order tributary flows into Eastern
Creek, a fourth order tributary approximately 60 metres upstream of the existing Garfield Road West, which
spans this waterway via the Eastern Creek Bridge. The unnamed first order tributary occurs in the western
part of the study area.
No pools, riffles or billabongs were present in Bells Creek and Eastern Creek, with water flow typically 40 to
60 centimetres per second. The unnamed first order tributary has a farm dam constructed within the
waterway, immediately upstream, with water flow typically 0.2 centimetres per second. All three waterways
exhibited moderate erosion and gross pollutants were commonly observed. Riparian vegetation had a
cover of about 25 per cent, 40 per cent and 40 to 70 per cent for the first order tributary, Eastern Creek and
Bells Creek respectively.
In accordance with the Policy and Guidelines for Fish Habitat Conservation and Management (DPI, 2013),
Eastern Creek and Bells Creek offer moderate key fish habitat (sensitivity TYPE 1 and waterway CLASS
2). The unnamed first order tributary of South Creek is minimal key fish habitat (sensitivity TYPE 3 and
waterway CLASS 3). No aquatic species nor critical habitat, as listed as threatened under the Fisheries
Management Act 1994, were identified.
6.6.3

Potential impacts

As previously discussed, the areas subject to bio-certification have previously had potential impacts to the
biodiversity values of the land fully assessed and offset and no further assessment is required. The noncertified land as shown in Figure 6-6 is subject of this assessment, as further discussed in the BAR
provided in Appendix G.
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Construction
Removal of native vegetation and threatened ecological communities
The proposal would remove about 1.54 hectares of Threatened Ecological Communities within the noncertified land. A summary of the native vegetation loss and impact on endangered ecological communities
(EEC) / critically endangered ecological communities (CEEC) is shown in Table 6-24.
Table 6-24: Impacts on native vegetation and TECs in study area
PCT

Threatened Ecological Community

Area cleared

PCT 835

River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North
Coast, Sydney Basin and South East Corner Bioregions:

0.77ha

EEC under the BC Act
PCT 849

Cumberland Plain Woodland in the Sydney Basin Bioregion:

0.69ha

CEEC under the BC Act
Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest:
CEEC under the EPBC Act
PCT
1071

Freshwater Wetlands on Coastal Floodplains of the New South Wales North Coast,
Sydney Basin and South East Corner Bioregions:

0.08ha

EEC under the BC Act

As the proposal is assessed under Division 5.1 of the EP&A Act, Section 7.3 of the BC Act outlines the ‘test
of significance’ that is to be undertaken to assess the likelihood of significant impact upon threatened
species or ecological communities listed under the BC Act. The test of significance was conducted for
TECs that have been positively identified within the study area or that are considered to have a moderate
or high likelihood of occurring in the study area due to the presence of suitable habitat.
Full details of the assessment of significance under the BC Act are presented in Appendix G of the BAR.
The findings conclude the proposal is not likely to have a significant impact on TECs under the BC Act.
For threatened biodiversity listed under the EPBC Act, significance assessments have been completed in
accordance with the EPBC Act Policy Statement 1.1 Significant Impact Guidelines (Department of
Environment, 2013). Whether or not an action is likely to have a significant impact depends upon the
sensitivity, value, and quality of the environment that is affected, and upon the intensity, duration,
magnitude and geographic extent of the impacts (Department of Environment, 2013). Importantly, for a
‘significant impact’ to be ‘likely’, it is not necessary for a significant impact to have a greater than 50 per
cent chance of happening; it is sufficient if a significant impact on the environment is a real or not remote
chance or possibility (Department of Environment, 2013). Full details of the assessment of significance
under the EPBC Act are presented in Appendix G of the BAR. The findings conclude the proposal is not
likely to have a significant impact on TECs in accordance with the EPBC Act.
Removal of threatened fauna and flora habitat
The potential habitat of threatened flora and fauna species likely to be removed in the study area is outlined
in Table 6-25. This table shows only threatened species with a moderate to high likelihood of occurrence
within the study area.
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Table 6-25: Potential habitat impact to threatened species with a moderate to high likelihood of occurrence in study area
BC Act Status*

EPBC Status*

Likelihood of
occurrence

Potential habitat to be
impacted

Green and Golden Bell Frog

E

V

Moderate

0.08

Spotted Harrier

V

-

Moderate

1.54

White-bellied Sea-Eagle

V

M

Moderate

1.46

Little Eagle

V

-

Moderate

1.46

Square-tailed Kite

V

-

Moderate

1.54

Australasian Bittern

E

E

Moderate

0.08

Black Bittern

V

-

Moderate

0.08

Dusky Woodswallow

V

-

Moderate

1.46

Regent Honeyeater

CE

CE

Moderate

1.46

Black-chinned Honeyeater (eastern subspecies)

V

-

Moderate

1.46

Varied Sittella

V

-

Moderate

1.46

Speckled Warbler

V

-

Moderate

1.46

Diamond Firetail

V

-

Moderate

1.46

Hooded Robin (south-eastern form)

V

-

Moderate

1.46

Scarlet Robin

V

-

Moderate

1.46

Flame Robin

V

-

Moderate

1.46

Little Lorikeet

V

-

Recorded

1.46

Species
FAUNA
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BC Act Status*

EPBC Status*

Likelihood of
occurrence

Potential habitat to be
impacted

Yellow-bellied Sheathtail-bat

V

-

Moderate

1.46

Eastern Freetail-bat

V

-

Recorded

1.46

Koala

V

V

Moderate

1.46

Grey-headed Flying-fox

V

V

Recorded

1.46

Little Bentwing-bat

V

-

Recorded

1.46

Eastern Bentwing-bat

V

-

Moderate

1.46

Southern Myotis

V

-

High

0.85

Cumberland Plain Land Snail

E

-

High

0.69

Marsdenia viridiflora subsp. viridiflora

EP

-

Moderate

1.46

Hibbertia fumana

CE

-

Moderate

0.69

Acacia pubescens

V

V

Moderate

0.69

Dillwynia tenuifolia

V

-

High

0.69

Pultenaea parviflora

E

V

High

0.69

Pilularia novae-hollandiae

E

-

Moderate

0.77

Callistemon linearifolius

V

-

Moderate

0.69

Micromyrtus minutiflora

E

V

Moderate

0.69

Grevillea juniperina subsp. juniperina

V

-

Recorded

0.69

Species
FAUNA

FLORA
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BC Act Status*

EPBC Status*

Likelihood of
occurrence

Potential habitat to be
impacted

Grevillea parviflora subsp. parviflora

V

V

Moderate

0.69

Pimelea spicata

E

E

Moderate

0.77

Species
FAUNA

*Key: V = vulnerable, E = endangered, EP = endangered population, C = critically endangered
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A ‘test of significance’ in accordance with Section 7.3 of the BC Act has been undertaken to assess the
likelihood of significant impact upon threatened species or under the BC Act. The test of significance was
conducted for threatened species that have been positively identified within the study area or that are
considered to have a moderate or high likelihood of occurring in the study area due to the presence of
suitable habitat.
Full details of the assessment of significance under the BC Act are presented in Appendix G of the BAR.
The findings conclude the proposal is not likely to have a significant impact on threatened flora or fauna
species under the BC Act.
For threatened biodiversity listed under the EPBC Act, significance assessments have been completed in
accordance with the EPBC Act Policy Statement 1.1 Significant Impact Guidelines (Department of
Environment, 2013). Full details of the assessment of significance under the EPBC Act are presented in
Appendix G of the BAR. The findings conclude the proposal is not likely to have a significant impact on
threatened species in accordance with the EPBC Act
Habitat fragmentation
Potential impacts to wildlife connectivity may occur where roads affect the movement of plants and animals
between habitats. Wildlife connectivity issues include blocking fish passage, preventing migration of a
species, decreasing the opportunity for dispersal or increasing roadkill. The proposal has been identified as
having the following impacts on wildlife connectivity and habitat fragmentation:
Loss of overhanging / adjacent tree canopy and widening of existing tree canopy gaps
Barrier effects due to construction road realignment and road widening
Edge effects such increased weed invasion, increased light levels, increased wind speeds, and
greater temperature fluctuations.
Life cycle requirements of species potentially impacted by the proposal
Changes to culverts and a new bridge resulting in wildlife connectivity impacts
Cumulative impacts on corridors and movement.
Construction of the new bridge would contribute to an increase in isolation of habitats through loss of some
small stepping-stone patches, narrowing and degradation of riparian vegetation, and an increased distance
between habitats north and south of Garfield Road. However, this isolation is not likely to be enough to
prevent the breeding and dispersal of plant pollinators, particularly for species with seeds which are
dispersed by wind and larger animal.
Functional connectivity for highly mobile fauna species would remain in the study area. However, local
division of some wildlife populations, isolation of key habitat resources, loss of genetic interchange, and
loss of population viability for some species may occur.
Impacts to waterways and aquatic habitats
Impacts to waterways and aquatic habitats during construction may include:
Temporary displacement of fauna
Loss of riparian and aquatic habitat, including removal or relocation of snags
Changes to flooding regimes, hydrology, turbidity and sedimentation
Changed hydrology including excessive flow velocities, modified depths of waterways, increase
water turbulence, in stream structures, realignment of creeks, alteration to the natural flow regimes
of rivers and streams and their floodplains and wetlands, and channelization, piping, concrete lining
or scour protection of waterways
Changes in shading regime and temperature.
Impacts from constructing the new bridge on aquatic habitats are likely to be low given appropriate
mitigation measures would be in place. Other impacts on Eastern Creek, Bells Creek and the unnamed first
order creek include minor alteration in bank full flows following flood mitigation work. There may also be a
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minor alteration in water quality with possible improvements following installation of sensitive stormwater
design structures.
Groundwater dependent ecosystems
The proposal’s influence on groundwater levels is anticipated to be limited to localised changes in the area
of bridge footings which are beneath the water table. Deep footings which intersect the groundwater level in
the alluvial material would likely lead to some minor localised increase in groundwater level up-gradient of
the footing due to flow obstruction. Such changes are not expected to affect the local groundwater flow
system or alter groundwater/surface water exchange with Eastern Creek.
The potential changes to groundwater levels are considered unlikely to impact local GDEs. Potential
impacts to groundwater quality could affect the health of GDEs and the quality of the groundwater
discharge. Further consideration of the potential impacts to GDEs would be undertaken during detailed
design.
Fauna mortality
Fauna injury or death has the greatest potential to occur during construction when vegetation clearing
would occur. The extent of this impact would be proportionate to the extent of vegetation that is cleared.
Less mobile species such as ground dwelling reptiles, or those that are nocturnal and nest or roost in trees
during the day such as arboreal mammals and microbat species, may find it difficult to rapidly move away
from the clearing. The study area is known to contain a number of arboreal species such as birds that may
be injured or killed during vegetation removal. Reptiles and frogs may also be injured or killed during
construction as habitat is cleared.
Entrapment of wildlife in any trenches or pits that are dug is a possibility if the trenches are deep and steep
sided. Wildlife may also become trapped in or may choose to shelter in machinery that is stored in the
study area overnight. If these animals were to remain inside the machinery, or under the wheels or tracks,
they may be injured or may die once the machinery is in use.
Weeds, pests, pathogens and disease
Proliferation of weeds, pest species and pathogens may occur during earthwork, movement of soil, and
through the attachment of seed (and other propagules) to vehicles and machinery. The study area contains
significant weed growth, in all areas, particularly on agricultural land and along minor roads and tracks. As
such, the spread and proliferation of weeds must be managed during construction in accordance with
Guide 6: Weed management of the Biodiversity Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011). Pathogens and diseases listed under the EPBC Act and BC Act were not observed or
tested for in the study area, however should be treated as a risk during construction and managed
according to the Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (NSW
Roads and Traffic Authority, 2011)
Noise, light and vibration
There is potential for minor impacts to fauna from noise and vibration during construction, which may result
in fauna temporarily avoiding habitats adjacent to the construction. Lighting used for night work may result
in impacts to nocturnal fauna such as possums and microbats, however this is considered temporary and
would not have long lasting effects on the biodiversity of the study area.
Operation
Long-term effects associated with the proposal include increased habitat fragmentation and some loss to
wildlife connectivity corridors in the area. Invasion and further spread of weeds, pests and pathogens, and
changes to surface hydrology may occur as a result of the proposal and associated vegetation removal.
The proposal would involve the construction of a bridge, culvert and flood mitigation structures which may
change the duration and extent of inundation of flooding. It is currently unclear what these changes would
have on the flood plain of Eastern Creek. Changes to flooding patterns is unlikely to result in the loss of
native vegetation but may cause changes in the relative abundance of species.
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The accumulating impacts of historic vegetation clearing for agriculture and urban development have
contributed to the loss of biodiversity, and the local area is up to 93 per cent cleared. The proposal may
also impact biodiversity values of native vegetation within areas identified the State Environmental Planning
Policy (Sydney Region Growth Centres) 2006. For example, native vegetation loss in the riparian zone
would alter wildlife movement into Knudsen Reserve and further afield into the Marsden Park South
conservation zone, which would potentially erode the biodiversity values in these peripheral areas.
Conclusion on significance of impacts
The proposal is not likely to significantly impact threatened species or ecological communities or their
habitats, within the meaning of the Biodiversity Conservation Act 2016 or Fisheries Management Act 1994
and therefore a Species Impact Statement or Biodiversity Development Assessment Report is not required.
The proposal is not likely to significantly impact threatened species, ecological communities or migratory
species, within the meaning of the Environment Protection and Biodiversity Conservation Act 1999.
6.6.4

Biodiversity offsets

The proposal is not likely to have a significant impact on threatened species, ecological communities and
their habitats. Residual impacts are to be minimised and mitigated. The proposal will not result in the
removal of land identified and mapped as ‘Existing Native Vegetation’ in the State Environmental Planning
Policy (Sydney Region Growth Centres) 2006.
TfNSW would provide biodiversity offsets for impacts that exceed the clearing thresholds described in the
RMS Guideline for Biodiversity Offsets (2016). One offset threshold exceedance is identified for impacts on
PCT 849 Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin
Bioregion [i.e. “Works involving clearing of national or NSW listed critically endangered ecological
communities (CEEC)”]. An estimated 0.69 ha of PCT 849 in moderate good condition is being impacted
and, consequently, requires an offset.
According to the RMS Guideline for Biodiversity Offsets (2016), to ensure consistency and predictability in
offset requirements for REF projects, the Major Projects linear infrastructure module of the BioBanking
Credit Calculator (BBCC) (or as updated) should be used to calculate the amount of credits. However, the
proposal is classed as a smaller project and as such ratios are the preferred method for offset calculations.
The offset ratio used to compensate for the loss of threatened ecological communities is dependent on the
offset site condition as per the following guidance:
Offset at a ratio of 4:1 where the offset sites are in moderate to good condition
Offset at a ratio of 8:1 where the offset sites are in poor condition including rehabilitation sites.
The offset for the proposal would therefore range from 2.76 ha, where the offset site comprises moderate
good, to 5.52 ha for an offset site where the entirety of the offset is in poor condition.
A Biodiversity Offset Strategy (BOS) is required for this proposal. A BOS should be prepared following
completion of detailed design to allow for the updating of offset calculations to document the final offset
requirement for the proposal. The BOS should be finalised prior to any works commencing. A Biodiversity
Offset Package, this being the mechanism for demonstrating compliance with the BOS, should be prepared
once the offsets have been achieved.
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6.6.5

Safeguards and management measures

Table 6-26: Safeguards and management measures – biodiversity
Impact

Environmental safeguards

Responsibility

Timing

Reference

Biodiversity

A Flora and Fauna Management Plan will be prepared in
accordance with TfNSW’s Biodiversity Guidelines:
Protecting and Managing Biodiversity on RTA Projects
(RTA, 2011) and implemented as part of the CEMP. It will
include, but not be limited to:

Contractor

Detailed design

Section 4.8 of QA G36
Environment Protection

Pre-construction

Plans showing areas to be cleared and areas to be
protected, including exclusion zones, protected
habitat features and revegetation areas
Requirements set out in the Landscape Guideline
(RTA, 2008)
Pre-clearing survey requirements
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 Fisheries,
2013)
Protocols to manage weeds and pathogens.
Biodiversity

Vegetation clearing

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.

TfNSW / Contractor

Pre-clearing surveys will be undertaken in accordance with
Guide 1: Pre-clearing process of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011).

Contractor
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Impact

Environmental safeguards

Responsibility

Timing

Reference

Biodiversity offset

A Biodiversity Offset Strategy (BOS) is required for this
proposal in accordance with the RMS Guideline for
Biodiversity Offsets (2016). A BOS should be prepared
following completion of detailed design to allow for the
updating of offset calculations to document the final offset
requirement for the proposal. The BOS should be finalised
prior to any works commencing. A Biodiversity Offset
Package, this being the mechanism for demonstrating
compliance with the BOS should be prepared once the
offsets have been achieved.

TfNSW / Contractor

Detailed design

Standard measure

Vegetation removal will be undertaken in accordance with
Guide 4: Clearing of vegetation and removal of bushrock of
the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).

Contractor

Construction

Standard measure

Removal of threatened
species habitat and
habitat features

Pre-construction

Habitat will be replaced or re-instated in accordance with
Guide 5: Re-use of woody debris and bushrock and Guide
8: Nest boxes of the Biodiversity Guidelines: Protecting and
managing biodiversity on RTA projects (RTA 2011).
Re-establishing native
vegetation

Native vegetation will be re-established in accordance with
Guide 3: Re-establishment of native vegetation of the
Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).

Contractor

Construction

Standard measure

Groundwater dependent
ecosystems

Interruptions to water flows associated with groundwater
dependent ecosystems will be minimised through detailed
design.

TfNSW

Detailed design

Standard measure

Unexpected finds

The unexpected species find procedure is to be followed
under Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011) if threatened
fauna, flora or threatened ecological communities, not
assessed in the biodiversity assessment, are identified in
the study area.

Contractor

Construction

Standard measure
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Impact

Environmental safeguards

Responsibility

Timing

Reference

Invasion and spread of
weeds

Weed species will be managed in accordance with Guide 6:
Weed management of the Biodiversity Guidelines:
Protecting and managing biodiversity on RTA projects (RTA
2011).

Contractor

Construction

Standard measure

Aquatic impacts

Aquatic habitat will be protected in accordance with Guide
10: Aquatic habitats and riparian zones of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011) and Section 3.3.2 Standard
precautions and mitigation measures of the Policy and
guidelines for fish habitat conservation and management
Update 2013 (DPI (Fisheries NSW) 2013).

Contractor

Construction

Standard measure

Habitat fragmentation

Connectivity measures will be implemented in accordance
with the Wildlife Connectivity Guidelines for Road Projects
(RTA 2011).

TfNSW / Contractor

Detailed design

Standard measure

Construction
Post construction

Edge effects on native
vegetation and
pathogen / disease
control

Exclusion zones will be set up at the limit of clearing in
accordance with Guide 2: Exclusion zones of the
Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).

Contractor

Pre-construction

Standard measure

Injury or mortality of
fauna

Fauna will be managed in accordance with Guide 9: Fauna
handling of the Biodiversity Guidelines: Protecting and
managing biodiversity on RTA projects (RTA 2011).

Contractor

Construction

Standard measure

Noise, light and vibration

Shading and artificial light impacts will be minimised
through detailed design.

Contractor

Detailed design

Standard measure
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6.7
6.7.1

Aboriginal cultural heritage
Methodology

Potential impacts on Aboriginal heritage during construction and operation of the proposal have been
assessed as part of the Garfield Road West Upgrade - Aboriginal Archaeological Survey Report (Austral
Archaeology, 2019) and addendum report (RPS, 2020b) which are provided at Appendix H. These reports
were prepared as part of the Stage 2 PACHCI process as discussed in section 5.3. Austral carried out a
survey of publicly accessible lands within the proposal area on 4 July 2019, further survey of public and
accessible private lands requiring assessment being surveyed by RPS on the 10 and 11 February 2020
and reported as an addendum. A representative from the Deerubbin LALC was present during each survey.
A summary of the assessment is provided below, together with safeguards and management measures to
mitigate any negative impacts.
6.7.2

Existing environment

Aboriginal context
The Aboriginal people present around the proposal area were part of the Darug (Daruk) language group
(Tindale 1974), which extended from Botany Bay, north to the Hawkesbury River, spanning from the
coastal fringes of the Eastern Suburbs to the Nepean River in the west. The Darug were at one point
subdivided into fifteen different cultural groups, with the likely occupants of the proposal area belonging to
the Bedia or Buruberong clans (Brook and Kohen 2001). Other archaeological and historical records
indicate three culturally separate groups of Darug rather than many sub-groups; mountain, coastal, and
hinterland, the latter of which would have occupied the proposal area (Attenbrow 2010).
The Buruberong and Bedia utilised stone, wood, bark, resin, ochre and clay in the surrounding landscape
for everyday activities and traded with groups in the surrounding areas for items not available in the
immediate area. Spears were often crafted of a grasstree spike with a hardwood point. Stone is the most
common material found in the Sydney region, and was used for axe heads, spear barbs, woodworking
tools, and various other tool types.
Contact between Aboriginal people of the Sydney region and European settlers clearly impacted the
Aboriginal populations of the late 1700s. While early settlers of the Cumberland Plain initially assessed the
Aboriginal population as having lower population density than those of the coast (Attenbrow 2010), it is not
unlikely that these observations were due to the spread of smallpox, which devastated communities and
killed many people prior before the first European expeditions to the region. Conflict with European people
was also a contributing factor to population decline during this period.
Landscape context
The proposal area is part of the Cumberland Plain of Western Sydney and contains parts of the South
Creek catchment. The landscape is characterised as undulating terrain with waterways and associated
floodplains, which have been shown to be of high archaeological potential based on studies in the
surrounding area. The proposal area consists of three physiographic soil landscapes:
The Blacktown soil landscape forms on gently undulating rises, with broad rounded crests and
ridges with gently inclined slopes. The soil profile is characterised by shallower red and brown
podzolic soils on ridges and crests, which grade into deeper yellow podzolic soils on lower slopes
and in drainage lines. Given the low susceptibility to erosion and redeposition due to hard-setting
nature of the soils, Aboriginal objects are likely to be retained in this soil landscape
The South Creek soil landscape forms on active floodplains, valley flats, and drainage depressions
across the Cumberland Plain. These soils are subject to frequent inundation, erosion, and
aggradation, resulting in a flat landscape with incised channels, sloping alluvial plains and
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occasional terraces or levees. Aboriginal objects may be retained in South Creek soil landscapes,
however may be subject to redeposition
The Berkshire Park soil landscape is located across a wide area between the lower terraces of the
Hawkesbury/Nepean River system and South and Eastern Creek. Given the susceptibility of this
sand/clay soil profile to high wind, gully, sheet, and rill erosion, Aboriginal objects may become
buried or exposed and washed away, depending on the level of water flow
The Cumberland Plain landforms contain several types of raw material suitable for stone tool
manufacture and use (flaking), including mudstone and silcrete.
Hydrology
The proposal area is located within the lower South Creek sub catchment, where all flowing water bodies
run from south to north and eventually join to the Hawkesbury River. Water bodies within the proposal area
include Eastern Creek which is a fourth order stream, and Bells Creek which is a second order stream. The
confluence of these two creeks is within the boundary of the proposal area. There is also a small, unnamed
first order stream that passes through the western part of Garfield Road West.
In the Cumberland Plain, second and fourth order streams, and most significantly the junction of second
order and higher streams, are likely to allow permanent water and, thus, are likely to be a location where
more complex sites with higher artefact densities would be found. Of particularly high potential are, the
confluence of Bells and Eastern Creeks, and the terraces and lower slopes of Eastern Creek throughout
the proposal area.
Search of heritage registers and databases
Three searches of the Aboriginal Heritage Information Management System (AHIMS) database were
conducted, two undertaken on 30 October 2019 and one undertaken for the Bandon Road flood
compensation area on 26 March 2020. These searches identified 143 unique registered Aboriginal sites
within the searched area. There are two registered Aboriginal sites located within the proposal area, and
there are 45 Aboriginal sites within 500 metres of the proposal area.
The sites within the proposal area are:
Site 45-5-5243 is an isolated object located within a disturbed environment north of Garfield Road
West, near Eastern Creek
Site 45-5-2529 is an isolated object located south of Garfield Road West, approximately one
kilometre east of Eastern Creek.
One site consisting of an isolated artefact (45-5-2821) is located within 10 metres of the proposal area.
Almost all studies on the Cumberland Plain have recorded that the vast majority of previously recorded
sites are artefact sites, including isolated finds, artefact scatters, and undefined artefact sites. The majority
of sites are also within 200 metres of a waterway, with a prevalence of sites in the vicinity of Eastern Creek
and the first order creek passing through the western part of Garfield Road West.
Searches of the Australian Heritage Places Inventory, the Register of the National Estate, the National
Heritage List and the NSW Heritage Council’s SHR websites identified no recorded Aboriginal sites within
the study area.
Field survey
Predictive modelling, informed by the results of the desktop assessment, was used to identify the
archaeological sensitivity of the proposal area. This incorporated the archaeological landscape context of
the area, and the previous land uses and disturbance which has occurred over time. The predictive model
informed the approach to the archaeological survey and the assessment of the archaeological sensitivity,
potential, and significance.
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The Aboriginal archaeological survey assessment of the proposal area was carried out as part of the Stage
2 PACHCI assessment for the proposal. Austral carried out a survey of publicly accessible lands within the
proposal area on 4 July 2019, with the private lands requiring assessment being carried out by RPS on the
10 and 11 February 2020 as an addendum. A representative from the Deerubbin LALC was present during
each survey.
An overview of each of the Survey Units surveyed by RPS as part of the addendum report is shown in
Figure 6-8. Significant portions of the proposal area could not be surveyed because property access
agreements were not in place. This includes the Bandon Road flood compensation areas (Survey Units 5, 6
and 7) and substantial portions of the high sensitivity landforms at Garfield Road West. Where
archaeological survey was not possible, an assessment of the archaeological potential of the area has
been made based on the information available.
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Figure 6-8: Aboriginal archaeological survey assessment Survey Units (RPS, 2020b)
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Key findings of the survey include:
The portion of Survey Unit 1 within 50 metres of the unnamed creek is assessed as having high
archaeological potential
One previously identified Aboriginal object (45-5-5243) was observed within Survey Unit Two, with
the previously identified Aboriginal object (45-5-2529) in Survey Unit Four, unable to be located
during the survey
The area within 200 metres of Bells Creek or Eastern Creek in Survey Unit 3 and 4 is characterised
as having high archaeological potential
Although Survey Units 5 and 6 could not be surveyed, given the proximity to Eastern Creek and the
landform context consisting of flat terraces and lower slopes, Survey Units 5 and 6 are preliminarily
assessed as having high archaeological potential.
Summary of significance assessment
A significance assessment is made up of several significance criteria that attempt to define why a site is
important. The assessment was undertaken in accordance with the Code of Practice (DECCW 2010) and
the Burra Charter: the Australia ICOMOS Charter for Places of Cultural Significance (Australia ICOMOS
2013) (the Burra Charter), which includes a rating criteria incorporating research potential,
representativeness, rarity and education potential.
Table 6-27: Summary of significance assessment
Criteria

Assessment

Rating

Rarity

The proposal area contains the confluence of two creeks, which is a
landscape feature of high archaeological sensitivity that is likely to
contain Aboriginal objects that can demonstrate pre-contact
Aboriginal lifeways.

High

Representativeness

The proposal area is considered to be representative of areas of
archaeological potential within the wider landscape. The presence
of a fourth order stream and a confluence of second-and-higher
order streams are representative of areas of high archaeological
potential in the region.

High

Research potential

The likelihood of the proposal area containing Aboriginal objects
that would be representative of pre-contact Aboriginal lifeways is
high. The geometry of the proposal area also affords interesting
research potential, as it runs perpendicular from moderate
sensitivity to a high sensitivity landform associated with creeklines.

High

Education potential

The only two Aboriginal objects found in the proposal area are
isolated finds, which have little educational potential.

Low

6.7.3

Potential impacts

Construction
The proposal area contains several landforms classified as being highly archaeologically sensitive based
on previous studies across the Cumberland Plain, the distribution of registered AHIMS sites in the vicinity of
the proposal area, and a site survey. Eastern Creek, the confluence of Eastern Creek and Bells Creek, and
associated terrace and lower slope features, are particularly archaeologically sensitive. The proposal would
impact on the following Aboriginal sites and therefore require an AHIP to be required under Section 90 of
the NP&W Act:
Site 45-5-5243
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Site 45-5-2529.
Site 45-5-2821 is within 10 metres of the Project Area and will require an exclusion zone to be established
during construction to avoid any impact to the site.
Lack of permission to access highly archaeologically sensitive parts of the Garfield Road West portion of
the proposal area and the entire Bandon Road flood compensation areas limited the survey coverage
during the PACHCI 2 process. Based on contextual research and the presence of suitable landforms in
these unsurveyed areas, they are considered highly archaeologically sensitive with high potential to contain
Aboriginal objects.
Operation
The proposal is not expected to impact on any items of Aboriginal heritage or cultural values when it is
operational.
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6.7.4

Safeguards and management measures

Table 6-28: Safeguards and management measures – Aboriginal heritage
Impact

Environmental safeguards

Responsibility

Timing

Reference

Aboriginal heritage

An Aboriginal Heritage Management Plan (AHMP) will be prepared
in accordance with the Procedure for Aboriginal cultural heritage
consultation and investigation (Roads and Maritime, 2012) and
Standard Management Procedure - Unexpected Heritage Items
(Roads and Maritime, 2015) and implemented as part of the CEMP.
It will provide specific guidance on measures and controls to be
implemented for managing impacts on Aboriginal heritage. The
AHMP will be prepared in consultation with all relevant Aboriginal
groups.

Contractor

Detailed design

Section 4.9 of QA G36
Environment
Protection

The Standard Management Procedure - Unexpected Heritage Items
(Roads and Maritime, 2015) will be followed in the event that an
unknown or potential Aboriginal object/s, including skeletal remains,
is 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.

Contractor

Construction

Section 4.9 of QA G36
Environment
Protection

TfNSW

Pre-construction

Additional safeguard

Unexpected unknown
or potential Aboriginal
heritage finds

Pre-construction

Work will only re-commence once the requirements of that
Procedure have been satisfied.
PADs in previously
unsurveyed areas

Additional survey of those parts of the proposal area that have not
previously surveyed and were assessed as highly archaeologically
sensitive, including the Bandon Road flood compensation areas,
must be surveyed prior to test excavation commencement. These
properties will need to be accessible for test excavations associated
with the PACHCI Stage Three processes.
Code of Practice Excavation: Potential archaeological deposits
(PADs) were located in landforms that have high archaeological
sensitivity in specific areas with high archaeological potential and
an unknown archaeological significance. Test excavation under the
OEH Code of Practice will be required to inform an assessment of
archaeological significance. If the test excavations show that the
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Impact

Environmental safeguards

Responsibility

Timing

Reference

area has low archaeological significance, there would be no
constraints on impacts (apart from an AHIP if required).
If the PAD was shown to have a moderate archaeological
significance, further mitigation measures such as salvage
excavation and an AHIP may be recommended before impacts
were to occur. If the PAD was shown to have high archaeological
significance, this would inform the decisions made during Stage 3 of
the Roads and Maritime PACHCI regarding future management of
that area.
Aboriginal heritage
consultation

Formal consultation with the Aboriginal community in accordance
with the Aboriginal cultural heritage consultation requirements for
proponents 2010 (DECCW [now DPIE] 2010) will be required and
will have a statutory time frame of approximately four to six months.

TfNSW

Pre-construction

Standard safeguard

Impact to known
Aboriginal heritage
sites

An AHIP would be required pursuant to Section 90 of the NPW Act
for the following sites:

TfNSW / contractor

Pre-construction

Additional safeguard

Construction

45-5-5243
45-5-2529.
Site 45-5-2821 2529 is within 10 metres of the Study Area and will
require a buffer. However, it could not be located during the
archaeological survey. A 10 metre exclusion zone should be
established in consultation with the Aboriginal community after a
site walkover to determine the precise location and extent of the
site. The exclusion zone should be demarcated by a hard barrier
must be established around the site during construction works to
ensure that the site is not impacted by personnel or equipment
during the proposed works. No AHIP is required as long as it is not
impacted.

Statutory obligations
for Aboriginal heritage

Personnel, contractors and subcontractors should be made aware
of all statutory obligations for Aboriginal cultural heritage under the
National Parks and Wildlife Act 1974 and the Heritage Act 1977.
This should be in the form of an induction prior to the
commencement of work.
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6.8
6.8.1

Non-Aboriginal heritage
Methodology

A Statement of Heritage Impact (SoHI) has been prepared by RPS (2020c) for the proposal and identifies
the potential impacts of the proposal on non-Aboriginal heritage items. The SoHI has been prepared in
accordance with the relevant policies of Heritage NSW including the NSW Heritage Manual Statements of
Heritage Impacts and Assessing Heritage Significance. The report uses the method of investigation and
analysis established by the Australia ICOMOS (International Council on Monuments and Sites) Charter for
the Conservation of Places of Cultural Significance and the Burra Charter 2013 (Burra Charter).
The assessment comprised of:
Background historical research, including a review of previous heritage assessments to identify the
potential for archaeological and heritage items to be present within the proposal area, to further
define the scope of the site inspection
A search of available historic registers
A site inspection of the of the proposal area on 10 and 11 February 2020
Identification and assessment of potential impacts of the proposal on non-Aboriginal heritage items
and archaeology
The development of measures to manage the proposal’s potential impact on non-Aboriginal
heritage items, conservation areas and archaeology.
The assessment is summarised in this section, and is included as Appendix I.
6.8.2

Existing environment

A desktop search of historic registers including the World Heritage List, National Heritage List,
Commonwealth Heritage List, NSW State Heritage Register (SHR), Section 170 Heritage and Conservation
Resister and the heritage schedule of the Blacktown LEP was undertaken in February to March 2020, for
the proposal area and surrounds.
Heritage listed items in and within the vicinity of the proposal are listed in Table 6-29, and shown in Figure
6-9.
Table 6-29: Garfield Road West proposal area heritage listings
Name / Item

Listing no.

Register

Significance

Location in relation to
the proposal

Riverstone Railway
Station Group and
Residence

01237

SHR

State

SRA9

Section 170 Heritage and
Conservation Register

Adjacent to the northeast

I93
Eastern Creek Bridge

---

Section 170 Heritage and
Conservation Register

Local

Adjacent to the north

Shop (former Butcher’s
shop)

I78

Blacktown LEP 2015

Local

Adjacent to the north

House and slab
cottage

I83

Blacktown LEP 2015

Local

Adjacent to the north

House

l89

Blacktown LEP 2015

Local

About 90 metres to the
north
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Name / Item

Listing no.

Register

Significance

Location in relation to
the proposal

School building

I36

Blacktown LEP 2015

Local

About 40 metres to the
south

Terraces

I68

Blacktown LEP 2015

Local

About 30 metres to the
south

Group of workers’
cottages

I90

Blacktown LEP 2015

Local

About 30 metres south

House –
Stationmaster’s
Residence

I91

Blacktown LEP 2015

Local

About 30 metres east

War Memorial

I92

Blacktown LEP 2015

Local

About 100 metres east

Cemetery – Riverstone
General

I97

Blacktown LEP 2015

Local

About 100 metres north

There are two potential heritage items within the proposal area:
Cottage at 49 Clifton Road, Riverstone (Lot 1/DP 1899): the cottage is significant for its association
with nineteenth century pastoral Riverstone. While the cottage has some historical significance as
an example of nineteenth century housing in the area, it cannot be considered an intact example
when the exterior of the cottage itself has been heavily modified and the condition of the interior is
unknown.
Group of four cottages at 36 Garfield Road West, Riverstone (Lot 211/DP 830505): constructed
between 1938 and 1942, these cottages may be associated with the Riverstone Meatworks.
However, their younger age and placement make them removed from the strong community
created by the meat workers’ cottages on Richards Avenue.
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Figure 6-9: Heritage listings in relation to the proposal (RPS, 2020c)
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Historical context
During the 1790s when Europeans expanded inland from Botany Bay, Old Windsor Road from Parramatta
to the Hawkesbury River to the east of the proposal area, and Richmond Road from Richmond to Prospect
to the west of the proposal area, were in use. These tracks provided crude transport routes for government
officials, horse drawn carts, pedestrians and cattle, and were vital for the development of the area. The
proposal area lies within the Parish of St Matthew and the Parish of Gidley.
The early 1800s saw rapid road expansion and renewal across the colony, including Richmond Road being
formally built in the 1810s. Road improvement attracted land owners to the area and saw a number of land
grants issued in the following years. A summary of the timeline of land grants around the proposal area
during the 1800s is as follows:
Garfield Road West sits within the north western corner of Governor King’s Government Stock
Farm which was established in 1803
‘Riverston Farm’ and ‘Mount Macquarie Farm’ was issued to Lieutenant Governor Maurice Charles
O’Connell in 1810, extending from Eastern Creek to Old Windsor Road. The farms were purchased
by Andrew Hardie McCulloch in 1855, who then subdivided the land into 59 farm lots under the
name Riverstone Estate
Land was issued to John Edler and Thomas Kendall extended across Bells Creek to Eastern Creek
to the south of Garfield Road West prior to the 1850s
The proposal area near the intersection of Richmond Road and Garfield Road West intersects with
land granted to John Schofield, John Dunn and George Matcham Pitt in 1858.
In 1864, the Blacktown to Richmond railway was completed. The railway was an important transport link
between the markets of Sydney and the Hawkesbury region settlements shown in Figure 6-10. The SHR
listed Riverstone Station (01237) is situated adjacent to the western end of the proposal area. Key heritage
features of Riverstone Station include:
The station building constructed in 1864 was replaced with a Victorian brick structure in 1889
In 1879 a siding know as Richards Siding was built to service the adjacent meatworks
A Station Master’s residence and goods yard were constructed between 1886 and 1889, with a
parcel office added in 1919, and a signal box in 1939.
The late nineteenth century saw a time of development in the Riverstone area, including:
The Blacktown to Richmond railway was completed in 1864, which was an important transport link
between the markets of Sydney and the Hawkesbury region settlements. The SHR listed
Riverstone Station (01237) has notable features such as a station building replaced in 1889, a
siding constructed in 1879, and a Station Master’s residence, goods yard, parcel office and signal
box, as shown in Figure 6-10
The further subdivision of Riverstone Estate in 1877-8 deriving the name Riverstone from
O’Connell’s ‘Riverston Farm’
The subdivision of Kendall and Elders land, creating the Marsden Park estate
Bridge crossing of Eastern Creek with a timber structure, which has since been replaced by the
existing Eastern Creek bridge in 1947 which is listed in the Section 170 Heritage Conservation
Register
The establishment of the 2,300 acre meatworks at Riverstone by Benjamin Richards in 1878, with a
shop front listed as a heritage item under Blacktown LEP (l78) and workers cottages also heritage
listed (l90)
The establishment of Marsden Park Public School in 1889 and Riverstone Cemetery 1892, which
are both listed as a heritage item on the Blacktown LEP (items l36 and l97)
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The greater Riverstone area has remained throughout its history a low density semi-rural community
representative of its farming beginnings. Properties typically comprise large allotments, with some today
still used as poultry farms, market gardens and horse agistments.

Figure 6-10: Riverstone Station, Riverstone c.1900-10 (Source: SLNSW, No.206541)
Immediately post WWII, motor transport became increasingly important in the development of the State, at
a time when the roads were in extremely poor condition. Wartime restrictions had brought about a situation
where construction and repair were difficult undertakings due to a reduction in available workers, the loss of
machinery and equipment, and an increase in heavy military traffic using the roads and increasing their
deterioration. Post war upgrades continued on Garfield Road West throughout the 1960s and 1970s,
including the widening, realigning and renaming of Garfield Road West.
Potential archaeological features
The SoHI concluded that the proposal has low archaeological potential as:
There is low potential of a former road surface to be preserved below a sealed road
Structures associated with the Riverstone Meatworks, Royal Hotel and Victorian era Riverstone
which were demolished in the 1970s are unlikely to have left intact subsurface archaeological
resources behind
Where the alignment deviates from the existing road, there is a low to nil potential for
archaeological resources associated with historic farming practises of the region as much of this
land is within the Bells Creek floodplain and was used for stock grazing or crops.
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6.8.3

Potential impacts

Construction
An assessment of heritage impact on the adjacent heritage items has been undertaken in the SoHI in
accordance Statements of Heritage Impact (Heritage Office and Department of Urban Affairs & Planning
1996, revised 2002). As summary of the heritage impact assessment is followed.
Eastern Creek Bridge
Impact to the significance of Eastern Creek Bridge which is listed on the Section 170 Heritage and
Conservation Register would be minimised through the realignment of Garfield Road West approximately
100 metres south of the heritage listed bridge, keeping the heritage item intact and accessible to the public.
As the Eastern Creek Bridge is of heritage significance for the association with the history of transport in
the area, this significance may be impacted by the proposal in that less use of the heritage item could
impact its memory on future generations of local community.
House and Slab Cottage (l83)
Adjacent to the proposal is the House and Slab Cottage, item I83 listed under the Blacktown LEP 2015,
which is a rare remaining brick homestead and outbuildings appearing to be in well maintained original
condition shown in Figure 6-11. Although the proposal would not encroach on the heritage curtilage of the
item, the road upgrade would alter the landscape views and vistas both to and from the heritage item. The
proposal would also require the acquisition of surrounding landholdings and farming activities associated
with the existing owner.
Riverstone Railway Station Group and Residence (SHR 1237)
As construction would not be occurring immediately adjacent to the Riverstone Railway Station Group
(SHR 1237), the SoHI concluded the proposal would not impact the heritage item either physically or
visually.
Shop (Former Butcher’s Shop) (l78)
The Former Butcher Shop, item I78 listed under the Blacktown LEP 2015 lies adjacent to the proposal area
fronting Garfield Road West near Riverstone Station, however the Former Butcher’s Shop is currently
vacant and unused but appears to be in a stable condition. Although the proposal would not encroach on
the heritage curtilage of the item, the road upgrade would alter the landscape views and vistas both to and
from the heritage item. This impact would be mitigated through the proposed road widening tying into
existing road configuration and levels at Richards Avenue, preserving the current street frontage view of the
heritage item.
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Figure 6-11: House and Slab Cottage (I83), north façade of house (Source: RPS, 2020c)
49 Clifton Road - potential heritage item
The cottage is situated at the corner of Clifton Road and Lynhurst Street. The cottage is of historical
significance, however aesthetically its exterior appears to have been heavily altered. Lynhurst Street is
being upgraded and widened as part of the proposal, to support future residential growth in the area and
the traffic demands of Garfield Road West. This requires the further assessment of its potential heritage
significance would be undertaken during detailed design.

Figure 6-12: Potential heritage item Cottage at 49 Clifton Road (Source: RPS, 2020c)
Group of four cottages- potential heritage item
The four cottages front Garfield Road West, which requires upgrading to meet increasing demands of the
surround North West Growth Area. The cottages are significant for their association with the former
Riverstone Meatworks. Demolition of these four cottages is essential for the proposed works to proceed.
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However, further assessment of its potential heritage significance, during detailed design of the potential
heritage item would be undertaken. Installation of interpretation discussing the former Meatworks could be
implemented to highlight the significance of these cottages and the former land on which the upgraded road
would traverse.

Figure 6-13: Potential heritage item Group of four cottages (Source: RPS, 2020c)
Operation
The operation of the proposal would not substantially impact non-Aboriginal or archaeological heritage.
While there would be a minor impact on the heritage setting of the adjacent heritage items associated with
the widening of Garfield Road West, this would be offset by the long-term benefits by improving road safety
conditions and increasing capacity for the future growth of the area.
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6.8.4

Safeguards and management measures

Table 6-30: Safeguards and management measures – non-Aboriginal heritage
Impact

Environmental safeguards

Responsibility

Timing

Reference

Non-Aboriginal
heritage

A Non-Aboriginal Heritage Management Plan (NAHMP) will be prepared
and implemented as part of the CEMP. It will provide specific guidance on
measures and controls to be implemented to avoid and mitigate impacts
to Non-Aboriginal heritage. This would include:

Contractor

Detailed design

Section 4.10 of QA
G36 Environment
Protection

Pre-construction

Guidance on the briefing to contractors as to the sensitive nature of
heritage areas and informed of any recommended mitigation measures or
controls required
Non-Aboriginal heritage awareness training must be provided for all
contractors and personnel prior to commencement of construction to
outline the identification of potential heritage items and associated
procedures to be implemented in the event of the discovery of nonAboriginal heritage materials, features or deposits (that is, unexpected
finds), or the discovery of human remains
Protective barriers in the form of fencing should be erected along the
extent of the heritage curtilage of heritage items, Shop (former Butcher’s
Shop)(LEP No.I78) and House and Slab Cottage (LEP I83) and remain in
place until all work activities are complete. Erection of fences should be
implemented with the consent and co-operation of authorised owners or
land managers.
Unexpected heritage
items

The Standard Management Procedure - Unexpected Heritage Items
(Roads and Maritime, 2015) will be followed in the event that any
unexpected heritage items, archaeological remains or potential relics of
Non-Aboriginal origin are encountered.

Contractor

Detailed design
Pre-construction

Section 4.10 of QA
G36 Environment
Protection

Work will only re-commence once the requirements of that Procedure
have been satisfied.
Deviation from the
Eastern Creek Bridge

Considerations during the design process for the new bridge should be
given to ensuring the design and setting of new bridge is sympathetic to
the existing Eastern Creek Bridge form, location and significance.
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Impact

Environmental safeguards

Responsibility

Timing

Reference

Potential heritage
items

Further assessment of the potential heritage items at 49 Clifton Road and
the Group of four cottages would be undertaken by TfNSW during detailed
design to confirm the heritage significance of these properties.

TfNSW

Detailed Design

Additional safeguard

Non-Aboriginal
heritage

Photographic archival recording should be undertaken of House and Slab
Cottage (LEP I83), 49 Clifton Road and the Group of four cottages. This is
to be conducted with the consent and co-operation of authorised owners
or land managers. Photographic archival recording should be undertaken
by a suitably qualified heritage specialist in accordance with the Heritage
NSW, Photographic Recording of Heritage Items Using Film or Digital
Capture (Heritage Office (former) 2006). Copies of all archival
documentation are to be deposited with Blacktown City Council and the
local library.

TfNSW

Detailed Design

Additional safeguard

Non-Aboriginal
heritage

A heritage interpretation plan should be formulated and implemented in
accordance with the Heritage NSW, Interpreting Heritage Places and
Items (Heritage Office (former) 2005). This is to be undertaken with the
consent and co-operation of authorised owners or land managers.

TfNSW

Detailed Design

Additional safeguard

Heritage interpretation should communicate the history of Eastern Creek
Bridge, Riverstone Railway Station Group and Residence (LEP No. I91 &
I93, SHR No.1237), former Butcher’s Shop (LEP No. I78), House and
Slab Cottage (LEP No.I83) and the Group of four cottages, and enable
audiences to engage with the significance of these places and the wider
Riverstone area.
Information gathered from the photographic archival recording should be
used to inform the heritage interpretation plan.
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6.9

Landscape character and visual impacts

Potential impacts of the proposal on landscape character and visual amenity have been assessed in the
Garfield Road West Upgrade - Urban Design and Landscape Character and Visual Impact Assessment
(LCVIA) which is provided in Appendix J. A summary of the assessment is presented in this section,
together with safeguards and management measures to mitigate any negative impacts.
6.9.1

Methodology

This assessment was prepared in accordance with the Roads and Maritime Environmental Impact
Assessment Practice Note: Guideline for Landscape Character and Visual Impact Assessment (EIA-N04)
(Roads and Maritime, 2018). The sensitivity and magnitude of the landscape and visual impact was
assessed to produce a combined impact rating of negligible, low, moderate and high (refer to Figure 6-14).

Figure 6-14: Landscape character and visual impact rating matrix (NSW Roads and Maritime, 2018)
6.9.2

Existing environment

The Garfield Road West corridor is located within the North West Growth Area. The proposal site is
surrounded by land that is proposed for future residential development in accordance with the North West
Land Use and Infrastructure Implementation Plan. This is further described in Section 6.3.
Two landscape character zones (LCZs) have been identified for the proposal, as shown in Figure 6-15 and
described in Table 6-31. A LCZ is defined as the collective qualities including the built form, natural
elements, and the cultural and social facets that combine to provide a locale with a unique sense of place.
Table 6-31: Description of landscape character zones
LCZ

Description

LCZ 1 - Ecological

The western section of LCZ 1 includes remnant Cumberland Plain Woodland and Cooks
River/Castlereagh Ironbark Forest endangered ecological communities. There are many large
trees, including Eucalyptus microcarpa and Eucalyptus tereticornis on each side of the road.
The proposed realignment crosses the Eastern Creek riparian corridor at the confluence of
Bells and Eastern Creek.
The forested areas offer a strong contrast to the more open areas of the corridor, creating a
positive and varied driving experience. They also provide a buffer between the road corridor
and distant residential areas, providing an environment that has a high sensitivity to change.

LCZ 2 – Rural
residential

LCZ 2 is characterised by its large residential lots set back from the road corridor, paddocks and
scattered tree canopy. In general, the landscape character within this zone is defined by semirural residential lots and open paddocks, creating a strong ‘country’ landscape typology. To the
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LCZ

Description
west, there are also some distant views to the north along the Eastern Creek floodplain. The
LCZ also comprises a trotting track and Riverstone and Basil Andrews Park. The existing
character of LCZ 2 is a generally cohesive landscape, providing an environment that has a
moderate sensitivity to change.
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Figure 6-15: Landscape character zones (Spackman Mossop Michaels, 2020)
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Visual receivers / viewpoints
Visual receivers are individuals and / or groups of people whose views may be affected by the proposal.
These include users of residential dwellings, commercial properties and open space and generally
comprise residents, motorists, school students, pedestrians and cyclists.
Eight locations have been identified to represent key viewpoints to and from the proposal. As part of the
Visual Impact Assessment, an assessment was undertaken to understand the potential impacts on views
as a result of the proposal at these locations. These locations are shown in Figure 6-16.
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Figure 6-16: Visual envelope and viewpoint map (Spackman Mossop Michaels, 2020)
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6.9.3

Potential impacts

Construction
Construction of the proposal would result in a combination of temporary and permanent impacts to the
existing landscape. Temporary visual impacts would be from construction work and materials, including:
Ancillary facilities such as site compounds
Traffic control vehicles and personnel
Construction vehicles
Various machinery and equipment
Construction fencing
Signage material
Stockpiling
Storage areas
Night-work lighting
Vegetation removal.
The ancillary facilities described in Section 3.4, would require the storage of construction materials, a site
office, construction vehicles, plant and stockpiled materials. These impacts would occur throughout
construction, but construction staging would result in the impact not being spread across the entire
proposal area at the one time.
Proposed mitigation strategies regarding construction work activities are provided in Table 6-33.
Operation
The Urban Design, Landscape Character and Visual Impact Assessment outlines how key design initiatives
minimise visual impacts and impacts. For example, the proposal aims to:
Protect and enhance existing views, character and cultural values of the corridor through:
o
o
o

Providing a distinction between the ecological areas and the rural residential areas and
proposed new residential areas
Strengthening native vegetation communities and riparian corridors by maximising tree
planting opportunities and minimising tree removal
Maximising opportunities to retain and enhance the driver experience through views into the
surrounding landscape to foster a sense of place

Provide a flowing road alignment that is responsive to, and integrated with, the natural and built
landscape. This would be achieved through:
o
o

Visually separate carriageways where possible to reduce horizontal scale and perceived
road corridor width
Implementing a landscape strategy that is consistent with the landscape character adjoining
the road corridor, including existing uses and settlement patterns

Facilitate the provision of good urban design outcomes for areas adjoining the road through
avoiding the need for noise walls and boundary fencing and maximising the accessibility of other
transport modes, including public transport and active transport connections
Develop a simple and unified palette of elements and details that are attractive and easily
maintained. This would be achieved through using high quality materials with simple finishes, and
the consideration of the visual impact of additional road lighting.
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Artist’s impressions have been prepared from Viewpoint 3, 5, 7 and 8 to provide a visualisation of what the
proposal may look like during operation and are included in Figure 6-17 to Figure 6-24.
An assessment of the visual sensitivity and magnitude of each viewpoint during the operational phase of
the proposal is provided in Table 6-32, utilising the impact grading system matrix previously discussed and
shown in Figure 6-14. In summary, the proposal would result in Moderate-Low to High impacts for the
selected viewpoints. The increased impacts at Viewpoints 2, 3, 4, 6 and 7 are because the landscape is the
major or dominant element in the view, or the view has little capacity to absorb the proposed changes. This
is usually where the proposed changes are of a large scale and where the sensitivity of viewers to change
in the visual environment is likely to be high.

Figure 6-17: Viewpoint 3 – Existing view and proposed work (Spackman Mossop Michaels, 2020)
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Figure 6-18: Visualisation at Viewpoint 3 (Spackman Mossop Michaels, 2020)

Figure 6-19:
Viewpoint 5 – Existing view and proposed work (Spackman Mossop Michaels, 2020)
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Figure 6-20: Visualisation at Viewpoint 5 (Spackman Mossop Michaels, 2020)

Figure 6-21: Viewpoint 7 – Existing view and proposed work (Spackman Mossop Michaels, 2020)

Garfield Road West Upgrade
Review of Environmental Factors

181

Figure 6-22: Visualisation at Viewpoint 7 (Spackman Mossop Michaels, 2020)

Figure 6-23: Viewpoint 8 – Existing view and proposed work (Spackman Mossop Michaels, 2020)
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Figure 6-24: Visualisation at Viewpoint 8 (Spackman Mossop Michaels, 2020)
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Table 6-32: Viewpoint description and visual impact assessment summary
No.

Location

LCZ

Description of view and sensitivity to change

1

Marsden Park
Public School

LCZ 1

This view at the entry to Marsden Park Primary School on Garfield
Road West, looking north-east along Garfield Road West. Viewers
include students, parents, teachers, pedestrians, and cyclists. This view
is dominated by the existing road infrastructure, which is terminated by
a large area of native vegetation providing an attractive setting.

Sensitivity: Moderate

This view is close to the corner of Barton Street, Marsden Park looking
south-west towards Garfield Road West. Viewers include vehicles and
properties on Barton Street, which have partial tree screening.

Sensitivity: Moderate

2

Barton Street,
Marsden Park

LCZ 1

Visual Impact

Magnitude: Low, as work would be limited to minor
road widening and a new pedestrian path
Overall impact: Moderate-Low

Magnitude: High, as the road widening requires tree
removal, detracting from the semi-rural setting. This
impact would be temporary until the screen plantings
reach a mature height
Overall impact: High-Moderate

3

Garfield Road
West
(westbound)

LCZ 1

This view is from a drivers perspective travelling west on Garfield Road
West between Fermoy Road and Jackson Street. The view is
characterised by native forested environments with mature trees, and
property fence lines.

Sensitivity: Moderate
Magnitude: High, as the removal of large trees to
enable road widening would detract from the
landscape setting. This impact would be temporary
until the screen plantings reach a mature height
Overall impact: High-Moderate

4

5

Garfield Road
East
(eastbound)

Richard
Johnson
Anglican School
(Corcoran
Street)

LCZ 1

LCZ 1 &
2
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This view is from a driver’s perspective travelling east along Garfield
Road West between Fermoy Road towards Richard Johnson Anglican
School. This view is characterised by semi-rural land with large property
setbacks, including scattered native trees and cultural/ornamental
plantings.

Sensitivity: Moderate

This view is from a driver and/or pedestrian perspective looking north
from the entry to Richard Johnson Anglican School on Corcoran Street.
The view consists of roadside vegetation of mature trees which offer
filtered views to Garfield Road West and nearby properties.

Sensitivity: Moderate

Magnitude: High, as road widening would require
property acquisition and extensive tree removal at
this location
Overall impact: High-Moderate
Magnitude: Moderate, as the realignment of Garfield
Road West requires property acquisition and
intersection upgrades at this location
Overall impact: Moderate
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No.

Location

LCZ

Description of view and sensitivity to change

6

180 Garfield
Road West
(local heritage
listed property)

LCZ 1

This view is from the residential property at 180 Garfield Road West,
which is locally heritage listed, looking south-west across Garfield Road
West. This view consists of property fencing with a backdrop of mature
native trees.

Visual Impact
Sensitivity: Moderate
Magnitude: High, as the realignment of Garfield
Road West requires property acquisition, tree
removal and intersection upgrades at this location
Overall impact: High-Moderate

7

42 Clifton Road,
Riverstone

LCZ 1

This view is from the residential property looking west towards the
proposed Penprase Street intersection. The view consists of mature
roadside native trees, open agricultural land and residential and
agricultural buildings.

Sensitivity: High
Magnitude: High, as road widening requires tree
removal, intersection upgrades and fill embankments
at this location
Overall impact: High

8

Eastern Creek

LCZ 2

This view is from Eastern Creek bridge, looking south through the
riparian Alluvial Woodland. This bridge is likely to have diminished use
following the realignment of Garfield Road West.

Sensitivity: Low
Magnitude: Moderate, as some tree removal is
required to facilitate the construction of the proposed
bridge crossing approximately 75 metres away.
Overall impact: Moderate-Low
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6.9.4

Safeguards and management measures

Table 6-33: Safeguards and management measures - landscape and urban design
Impact

Environmental safeguards

Responsibility

Timing

Reference

Landscape character
and visual impact

The Urban Design Plan (2020) (Appendix J) will be implemented to support the
final detailed project design and implemented as part of the CEMP.
Specifically, the mitigation strategies outlined in Section 7 of the Urban Design
Plan will be implemented in the final detailed design where possible, to ensure
a robust urban design solution.

TfNSW

Detailed design

Additional
safeguard

Landscape character
and visual impact

Design development will reflect TfNSW (previously Roads and Maritime) Urban
Design Policy and Guidelines.

TfNSW

Detailed design

Standard safeguard

Landscape character
and visual impact

All reasonable measures will be taken to minimise the loss of existing
vegetation. In particular, the proposal will:

TfNSW /
Contractor

Detailed design
Construction

Standard safeguard

Avoid impact to prominent trees and vegetation communities where
possible
Tree removal required for construction and maintenance access
would be limited.
Landscape character
and visual impact

The visual screening of ancillary facilities will occur during construction.
Ancillary sites and visual screening will be decommissioned and the sites
rehabilitated to their existing condition or as otherwise agreed with the
landowner on completion of construction.

Contractor

Construction

Standard safeguard

Landscape character
and visual impact

Temporary lighting will be sited and designed to avoid light spill into residential
properties and identified sensitive receptors. Night work will be limited to
minimise light spill.

Contractor

Construction

Standard safeguard

Landscape character
and visual impact

Suitable landscape treatments will be implemented to maximise screening from
adjacent properties and facilities.

TfNSW

Detailed design

Additional
safeguard

Landscape character
and visual impact

All plant material is to be locally sourced (seed collection preferred), with any
seed collection to commence within three months of construction contract
award, where possible.

TfNSW

Detailed design

Additional
safeguard
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6.10

Soil, water and contamination

This section summarises the results of a desktop investigation of the soils and geology underlying the
proposal area, as well as a Contaminated Soils Phase 1 Assessment (Mott MacDonald, 2020) which is
provided in Appendix K.
6.10.1 Existing environment
Geology
The geology of the proposal area is identified by NSW Department of Planning, Industry and Environment
(Resources and Geoscience) data as comprising the following:
Quaternary period – fine-grained sand, silt and clay
Middle Triassic Period, Bringelly Shale – shale, carbonaceous claystone, claystone, laminate, fine
to medium-grained lithic sandstone, rare coal and tuff
Tertiary Period, St Marys Formation – Laterized sand and clay with ferricrete bands, includes
silcrete sandstone and shale boulders.
Soil landscape
The 1:100,000 Geology of Penrith Map (Geological Survey of NSW, 1991), identifies the regional geology
of the proposal area as a combination of the following landscapes, as shown in Figure 6-25:
Berkshire Park (alluvial) – consisting of sandy loam, sandy clay loam, sandy clay, and clay. Erosion
is confined to areas being mined or used as unsealed roads. This landscape is only present in the
Bandon Road flood compensation areas
Blacktown (residual) – consisting of friable loam, clay loam, and clay. Minor erosion may be found
where surface vegetation is not maintained. Soils are poorly drained with low fertility, localised high
plasticity and expansive subsoils
South Creek (alluvial) – consisting of loam, clay loam and clay. Many areas of erosion and
deposition are found in this landscape. This area consists of high flooding hazard, localised
permanently high water table, low fertility and localised salinity.
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Figure 6-25: Regional geology and soil landscape (Mott MacDonald, 2020)
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Acid sulfate soils
A search of the CSIRO Atlas of Australian Acid Sulfate Soils undertaken on 10 February 2020 indicates
that there is a low to extremely low probability of acid sulphate soils occurring in the vicinity of the proposal
area. Acid sulfate soils include those where the sulfides in the soils have been exposed to air and acid is
being generated (actual acid sulfate soil) and those which may form actual acid sulfate soil when drained or
exposed to oxidisation processes (i.e. the exposure of iron sulfate minerals such as pyrite to oxygen).
Probability of occurrence of acid sulfate soil is determined based on distinguishing soil/sediment properties,
vegetation and landforms.
Salinity
Salinity is the accumulation of salts in soil and water to levels that impact on human and natural assets.
Salinity occurs where salt in the landscape is mobilised and redistributed closer to the soil surface and / or
into waterways by rising groundwater. Parts of the proposal area near Dromana Road and Carnarvon Road
are mapped as high salinity potential (Department of Infrastructure, Planning and Natural Resources,
2003). This means these areas are susceptible to salinity due to soil, geology, topography and groundwater
conditions. The remainder of the site has a moderate salinity potential.
Surface water features
The proposal lies within the Hawkesbury Nepean catchment. The Hawkesbury river is the major river in this
catchment which flows 470 kilometres from south of Goulburn to Broken Bay, draining 2.14 million hectares
of land. The Hawkesbury River is located approximately 10 kilometres to the north of the proposal area.
Three tributaries of the Hawkesbury River intersect with Garfield Road West.
A summary of these waterways is provided in Table 6-34 and shown in Figure 6-26, Figure 6-27, and
Figure 6-28. Water flow for all three waterways is typically low during dry weather, however they are
susceptible to flooding following high rainfall (refer to Section 6.2 for further details on flooding). Eastern
Creek flows into South Creek about five kilometres north of the site, with South Creek terminating at the
Hawkesbury River further north.
Table 6-34: Waterways intersecting Garfield Road West
Waterway

Strahler order

Bankfull width

Substrate

Location in relation to the proposal

Eastern Creek

Fourth order

10 – 15m

Sandy silt and
mud

Intersects the new realignment of
Garfield Road West between
Carnarvon Road and Denmark Road

Bells Creek

Second order

4.5 – 8m

Sandy silt and
mud

Intersects the new realignment of
Garfield Road West between
Carnarvon Road and Denmark Road

Unnamed
tributary

First order

3 – 4.5m

Sandy silt and
mud

Intersects Garfield Road West
between Richmond Road and
Dromana Road
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Figure 6-26: Eastern Creek, downstream of confluence with Bells Creek during high flow (Photo: RPS,
2020a)

Figure 6-27: Bells Creek, upstream of confluence with Eastern Creek during base flow (Photo: RPS, 2020a)
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Figure 6-28: Unnamed first order creek looking north of Garfield Road West (Photo: RPS, 2020a)
Topography
The topography of each of the soil landscapes identified in Figure 6-25 has the following characteristics:
Berkshire Park – flat terrace tops dissected by present day small drainage channels and narrow
drainage lines
Blacktown – gently undulating rises on Wianamatta Shale with local relief of 10 to 30 metres and
slopes generally less than five per cent but occasionally up to ten per cent. Crests and ridges are
broad (200–600 metres) and rounded with convex upper slopes grading into concave lower slopes.
Outcrops of shale do not occur naturally on the surface, however may occur where soils have been
removed
South Creek – flat to gently sloping alluvial plain with occasional terraces or levees providing low
relief. Slopes are less than five per cent and local relief is less than 10 metres.
The surrounding landscape generally slopes towards Eastern Creek, which intersects the existing Garfield
Road West in a north-south direction near the Cemetery Road intersection.
Surface water quality
The quality of the water entering local waterways near the proposal area would be largely a function of the
contaminants on the road and adjacent areas. Common road runoff pollutants include gross pollutants and
litter, sediment and suspended solids, toxic organics, nutrients, heavy metals and hydrocarbons. Runoff
from agricultural land can carry large amounts of nitrogen, phosphorus, and sediment.
Water quality and quantity entering the waterways will be affected with the development of the Marsden
Park North, West Schofields and Schofields precincts.
An assessment of the surface water quality of Eastern Creek, Bells Creek and the unnamed first order
tributary at the western end of Garfield Road West was undertaken as part of the Biodiversity Assessment
Report for the proposal, to identify the potential impact on aquatic habitats provided in Appendix G. Further
impacts on aquatic habitats within the proposal area are discussed in Section 6.6.
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Groundwater
The NSW Department of Planning, Industry and Environment eSPADE website identifies the proposal area
within the Ropes Crossing hydrogeological landscape. The hydrogeological landscape is characterised by
remnant Neogene/Palaeogene alluvial deposits around Riverstone, and Vineyard to the north.
Characteristics of this hydrogeological landscape include:
High levels of salinity may be evident, particularly in deeper aquifers
Pyrites may be present in either the St Marys gravels or the weathered shale, and as the water
passes through the regolith, the sulphates are mobilised and concentrate in areas of discharge
Water penetrating the surface of this landscape tends to perch above the cemented layer and the
underlying weathered Wianamatta Shale, creating areas of discharge on mid and upper slopes
Hydraulic conductivity and transmissivity are low to moderate
Groundwater systems are local with short flow lengths, generally aligned with current stream
channels and drainage depressions
Water quality is marginal to brackish
Water table depths are shallow to intermediate.
Groundwater dependent ecosystems are discussed in Section 6.6.
Contamination
The information presented below is based on a review of readily available government information sources
and information provided in the Stage 1 Preliminary Contamination Report (Mott MacDonald, 2020)
provided in Appendix K. A site inspection of publicly accessible areas was also carried out on 15 November
2019.
Historical aerial photographs
Aerial imagery was reviewed for the years 1947, 1970, 1991, 1995, and 2002, to assess land use and
changes in general conditions within and next to the proposal area. The findings of the aerial imagery
review are summarised as follows:
1947 – Garfield Road West was completely developed and served as a two-lane rural road, with
the surrounding land comprising cleared / grazed paddocks with large patches of native vegetation
1970 - Garfield Road West appears to be upgraded, while still serving as a two-lane rural road.
Some patches of native vegetation had been cleared for agricultural purposes, and residential
properties and farmhouses had been established. A landfill, now known as the North West
Recycling Centre, had been developed along Burfitt Road, approximately 750 metres south of
Garfield Road West
1991 – further clearing of native vegetation for agriculture, with more residential properties and
farmhouses
2002 - Several factories to the north of Garfield Road West had been demolished.
Historical aerial imagery is presented in Appendix K.
Desktop review
An online search for the NSW EPA contaminated land record of notices database and the NSW EPA
POEO public register database carried out on 11 February 2020 displayed no records to suggest the
presence of contamination within the proposal area. There are two sites within 500 metres of the proposal
area with POEO licences to process and store waste materials, which may present a risk of contamination
if managed inappropriately. However, there are no EPA contaminated land notices for these sites, which
suggests that this risk is low.
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Site inspection
The site inspection identified several potential sources of contamination within the proposal area; one
property between 158 Garfield Road West and 168 Garfield Road West was identified to be storing
vehicles in a state of disrepair and one property at 17-33 Garfield Road West was observed to be storing
unknown materials.
Several buildings appear to be built before the 1980s and potentially contain asbestos materials.
Uncontrolled dumping of waste material was also noted within Eastern Creek.
There is a service station approximately 150 metres from the proposal. There is also potential risk of
contamination from agrochemicals and organic matter from poultry farming practices.
Contamination risk
Potential contaminants of concern relating to the activities observed during the site inspection, identified on
aerial maps and recorded on the EPA POEO public register include total recoverable hydrocarbons,
benzene, toluene, ethylbenzene and xylene, polycyclic aromatic hydrocarbons, organochlorine pesticides,
organophosphate pesticides, polychlorinated biphenyls, phenols, volatile organic compounds and asbestos
containing materials.
6.10.2 Potential impacts
Construction
Erosion and surface water quality
Construction work that is likely to disturb soil include:
Vegetation clearance
Stockpiling of materials
General earthwork
Utility relocation
Temporary work i.e. access roads, compounds, laydown areas and pads
Clearing for flood compensation areas
Drainage work.
This work has the potential to generate sediment during rainfall events from increased soil exposure,
thereby affecting local surface water quality due to erosion and run-off sedimentation. This has the potential
to increase sedimentation and turbidity of nearby waterways including Bells Creek, and Eastern Creek, and
the unnamed tributary. This may result in elevated concentrations of nutrients and other pollutants. Impacts
on aquatic ecology are discussed in Section 6.1.
During runoff events or flood conditions, sediment laden waters, fuels and chemicals stored on site, and
construction waste have the potential to mobilise and enter waterways. There is also a risk of release of
nutrients from fertilisers, herbicides and pesticides used in landscaping.
Groundwater quality
During construction there is a low risk that groundwater could be contaminated during the construction
program from activities including:
Leaks or spills of fuels, oils and lubricating fluids used by construction machinery
Seepage from spoil areas containing soils derived from below the water table that may contain
unstable sulphide minerals.
Salinity
Construction of the proposal has the potential to increase salinity in the proposal area where the
groundwater table is impacted by construction work. As the proposal area has been largely cleared of
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vegetation for agricultural purposes and the impacts to the groundwater table are anticipated to be minor,
the proposal is unlikely to contribute to increased salinity.
Contamination
The Phase 1 Contamination Report (Mott MacDonald, 2020) concluded that given the history of increased
agricultural activities in the proposal area, there is a potential risk of soil and groundwater contamination
from the discharge of agrochemicals and organic matter. Although the evidence to date suggests there is a
low risk of contamination of the proposal area, further investigation is necessary to assess the extent of soil
and groundwater contamination, if present. If contaminated areas are encountered during construction,
appropriate control measures should be implemented to manage the immediate risks of contamination.
Prior to construction, a targeted Phase 2 contamination investigation of the proposed alignment, areas of
potential contamination sources and where fill would be encountered during construction, would be
undertaken. This investigation would address the potential risk that fill material may pose to construction
workers and future users of the site.
Operation
Surface water quality and spill containment
There is a risk to surface water quality during the operation of the proposal, as an increase in potential road
users may lead to an increase in pollutants and contaminants from the surface of the road to receiving
waters. Contaminants could include litter, sediment and suspended solids, nutrients, heavy metals, toxic
organics, oils and surfactants. This could be from exhaust particles and discharges from vehicle engines,
litter and other waste, materials from vehicle incidents and wear from vehicle parts such as tires.
The impact of the proposal on hydrology and flooding is discussed in Section 6.2.
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6.10.3 Safeguards and management measures
Table 6-35: Safeguards and mitigation measures – soil, water and contamination

Impact

Environmental safeguards

Responsibility

Timing

Reference

Contaminated land

A Contaminated Land Management Plan will be prepared in accordance
with the Guideline for the Management of Contamination (Roads and
Maritime, 2013) and implemented as part of the CEMP. The plan will
include, but not be limited to:

Contractor

Detailed design

Section 4.2 of QA G36
Environment Protection

Pre-construction

Capture and management of any surface runoff contaminated by
exposure to the contaminated land
Further investigations required to determine the extent,
concentration and type of contamination, as identified in the detailed
site investigation (Phase 2)
Management of the remediation and subsequent validation of the
contaminated land, including any certification required
Measures to ensure the safety of site personnel and local
communities during construction.
Soil and water

A Soil and Water Management Plan (SWMP) will be prepared and
implemented as part of the CEMP. The SWMP will identify all reasonably
foreseeable risks relating to soil erosion and water pollution and describe
how these risks will be addressed during construction.

Contractor

Detailed design
Pre-construction

Section 2.1 of QA G38
Soil and Water
Management

The Soil and Water Management Plan (SWMP) will be reviewed by a soil
conservationist on the TfNSW list of Registered Contractors for Erosion,
sedimentation and Soil Conservation Consultancy Services. The SWMP will
then be revised to address the outcomes of the review.
Soil and water

A site specific Erosion and Sediment Control Plan/s (ESCP) will be
prepared and implemented as part of the Soil and Water Management Plan.
The Plan will include arrangements for managing wet weather events,
including monitoring of potential high risk events (such as storms) and
specific controls and follow-up measures to be applied in the event of wet
weather.
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Impact

Environmental safeguards

Responsibility

Timing

Reference

Soil and water

Consistent with any specific requirements of the approved SWMP, control
measures will be implemented to minimise risks associated with erosion and
sedimentation and entry of materials to drainage lines and waterways. That
will include, but not necessarily be limited to:

Contractor

Construction

Additional safeguard

If contaminated areas are encountered during construction, appropriate
control measures will be implemented to manage the immediate risks of
contamination. All other work that may impact on the contaminated area will
cease until the nature and extent of the contamination has been confirmed
and any necessary site-specific controls or further actions identified in
consultation with the TfNSW Environment Manager and/or EPA.

Contractor

Construction

Core standard safeguard
C2

Stockpile
management

Stockpiles will be designed, established, operated and decommissioned in
accordance with the Roads and Maritime s’ Stockpile Site Management
Guideline 2015.

Contractor

Construction

Additional standard
safeguard

Pollution from run-off

The ancillary facilities will be managed within the ESCP. The following
measures will be included to limit sediment and other contaminations
entering receiving waterways:

Contractor

Construction

Additional safeguard

Sediment management devices, such as fencing, straw bales or sand
bags
Measures to divert or capture and filter water prior to discharge, such as
drainage channels and first flush and sediment basins
Scour protection and energy dissipaters at locations of high erosion risk
Installation of measures at work entry and exit points to minimise
movement of material onto adjoining roads, such as rumble grids or
wheel wash bays
Appropriate location and storage of construction materials, fuels and
chemicals, including bunding where appropriate.
Contaminated land

Section 4.2 of QA G36
Environment Protection

Chemicals will be stored within a sealed or bunded area
Appropriate controls will be in place where plant is stored
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Impact

Environmental safeguards

Responsibility

Timing

Reference

Contractor

Construction

Additional standard
safeguard

Contractor

Detailed design

Section 4.3 of QA G36
Environment Protection

Run-off from ancillary facilities will be controlled and treated before
discharging into downstream waterways
Vehicle movements will be restricted to designated pathways where
feasible
Areas that will be exposed for extended periods, such as car parks will
be stabilised where feasible.
Soil stabilisation and
restoration

The rehabilitation of disturbed areas will be carried out progressively as
construction stages are completed, and in accordance with:
Landcom's Managing Urban Stormwater: Soils and Construction series
Landscape Guideline (RTA, 2008)
Roads and Maritime s’ Guideline for Batter Stabilisation Using
Vegetation (2015).

Accidental spill

A site specific emergency spill plan will be developed, and include spill
management measures in accordance with the Roads and Maritime Code of
Practice for Water Management (RTA, 1999) and relevant EPA guidelines.
The plan will address measures to be implemented in the event of a spill,
including initial response and containment, notification of emergency
services and relevant authorities (including TfNSW and EPA officers).
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6.11

Air Quality

6.11.1 Methodology
In order to ensure the environmental outcomes are achieved, emissions and resultant ground-level
concentrations from the Garfield Road West upgrade must be assessed against the assessment criteria.
Cumulative impacts must be established and used for assessment against assessment criteria. A
cumulative impact is the sum of a pollutant background level (pollutant concentration representative of the
pre-existing airshed which results from the surrounding natural and man-made environments) and the
incremental impact (pollutant level predicted to result from the development’s emissions), typically
assessed at sensitive receiver locations.
For the operational assessment, the pollutants of interest are those produced by motor vehicle exhaust and
brake and tyre wear. The NSW Government’s Transport for NSW Tool for Roadside Air Quality (TRAQ)
considers and predicts concentrations for the pollutants carbon monoxide (CO), oxides of nitrogen as
nitrogen dioxide (NO2), and fine particles of diameter less than or equal to 10 µm (PM10). Relevant air
quality assessment criteria are summarised in Table 6-36.
During construction, nuisance dust impacts are the key concern for air quality impacts. As such, pollutants
of consideration are PM10, PM2.5 and Total Suspended Particulates (TSP).
From review of the proposal area shown in Figure 3-1 it is apparent that there are a number of sensitive
receivers located in proximity (within 200 m from the kerb) to the existing Garfield Road West, which are
largely residential properties. Given this proposal will result in the widening of the road, the distance
between the road and sensitive receivers will reduce. A sensitive receiver of key consideration is the
Richard Johnson Anglican School, which is located adjacent to Garfield Road West and backs on to Clifton
Road.
TRAQ requires the user to select if the road being assessed is in a location which is rural, residential, or
high-rise. Rural was selected for this assessment based on assessment of surrounding land zonings where
land is predominantly zoned as primary production, with few areas zoned as residential.
6.11.2 Existing environment
In inner city areas in NSW, motor vehicle emissions are often a key contributor to background
concentrations of CO, NO2, and PM10. However, in more rural areas wind erosion and woodsmoke are
expected to more significantly influence background concentrations (particularly for PM10).
Sydney North West was selected as being most representative of background air quality for the proposal.
These TRAQ-defined background concentrations which were adopted for this assessment are summarised
below in Table 6-36. The background level as a percentage of the assessment criterion is also provided in
Table 6-36 to give an understanding of which criteria (if any) are already close to being exceeded due to
pre-existing pollutant concentrations. It is apparent that background levels for the PM10 annual averaging
period are closest to the criterion, although this level is not considered exceptionally high.
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Table 6-36: Summary of adopted background concentrations (Sydney North West)
Pollutant

Averaging Period

Assessment Criteria
(µg/m3)

Background level
(µg/m3)

Background level as
percentage of criterion

Nitrogen dioxide (NO2)

1 hour[1]

246

48

20 per cent

Annual

62

14

23 per cent

24 hours[1]

50

22

44 per cent

Annual

25

14

56 per cent

15 minutes

100,000

N/A[2]

N/A

1 hour[1]

30,000

1,300

4 per cent

8 hours[1]

10,000

1,300

13 per cent

Fine particles (PM10)

Carbon monoxide (CO)

* Short-term averaging period concentration selected is 90th percentile.
** Concentration for 15-minute averaging period was not provided as TRAQ does not assess this averaging period.

Air quality (including dust) can lead to a range of health and nuisance-related issues. This can include
respiratory illnesses (i.e. asthma and bronchitis) and cancer, through to nuisance issues such as dustdeposition on washing, window and cars. As such, it is reasonable to consider places where people live
and routinely gather as being sensitive receivers.
6.11.3 Potential impacts
Construction
The following construction activities are expected to generate nuisance dust, requiring appropriate
mitigation measures to be identified and set out in the proposal’s Construction Environment Management
Plan (CEMP):
Earthmoving activities
Concrete batching
Areas of exposed soil
Stockpiling of materials such as spoil and rubble
Handling and transfer of materials such as spoil and rubble
Wheel-generated dust resulting from vehicles driving on unsealed roads
Transport of materials such as spoil and rubble in and out of site using uncovered trucks.
When traffic or equipment idles, engine performance is compromised, and fuel burns less efficiently leading
to an increase in air emissions. There are three instances where this would happen:
When using the various equipment needed to build the proposal
Construction vehicle use and movements
General road traffic travelling through the area, which may be marginally delayed.
While the above would result in a deterioration in local air quality, the emissions would occur intermittently
over the length of the proposal footprint during construction and not at the main compound sites.
Another potential source of adverse construction phase air quality impact is the diversion of road traffic
through side streets which typically experience significantly lower traffic volumes, and exhaust from
construction plant and vehicles. Mitigation strategies would be put in place to reduce the impact from local
traffic and construction plants and vehicles, as outlined in Table 6-37.
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Operation
An operational assessment was undertaken using the TRAQ. The predicted traffic conditions for Garfield
Road West under 2026 traffic predictions at the Lynhurst Street and Denmark Road intersections are
expected to represent worst-case impacts. These locations were chosen because the proposed alignment,
traffic volumes and road gradient create the worst-case scenarios for air quality.
All predicted impacts were found to comply with assessment criteria specified in the NSW Environment
Protection Authority (NSW EPA) publication Approved Methods for Modelling and Assessment of Air
Pollutants (2016). Thus, operation of this proposal is not expected to result in adverse air quality impacts.
These predicted air quality impacts represent worst-case impacts as these results were predicted at the
kerb. As most sensitive receivers along the alignment are located at a distance from the kerb, air quality
impacts at sensitive receivers will be lower. Further details on the air quality assessment and predicted
impacts are provided in Appendix L.
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6.11.4 Safeguards and management measures
Table 6-11 lists the air quality safeguards and management measures that would be implemented to account for the identified impacts listed above in Section
6.11.3.
Table 6-37: Air quality safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Reference

General air quality
impacts

An Air Quality Management Plan (AQMP) will be prepared and
implemented as part of the CEMP. The AQMP will include, but not be
limited to:

Contractor

Pre- construction

G36

Construction

Section 4.4

Potential sources of air pollution
Air quality management objectives consistent with any relevant
published EPA guidelines
Mitigation and dust suppression measures to be implemented
Methods to manage work during strong winds or other adverse
weather conditions
A progressive rehabilitation strategy for exposed surfaces.
Maintain plant and machinery in accordance with manufacturer’s
specification.

Contractor

Air Quality

Keep smoky emissions within the standards and regulations under the
NSW Protection of the Environment Operations Act 1997 (as amended)
such that no vehicle shall have continuous smoky emissions for more
than 10 seconds.

Contractor

Construction

Air Quality

Do not leave vehicles running when idle.

Contractor

Construction

Air Quality

Cover any material transported in trucks appropriately to reduce dust
generation.

Contractor

Construction

Air Quality

Use measures including watering or covering exposed areas would to
minimise or prevent dust generation.

Contractor

Construction

Air Quality
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Impact

Environmental safeguards

Responsibility

Timing

Air Quality

Develop a construction traffic management plan to advise all truck
drivers, contractors and machinery operators of designated vehicle
access routes and position all haulage routes with heavy traffic away
from sensitive receivers as much as practicable.

Contractor

Construction

Air Quality

Should any materials containing asbestos be identified in properties
identified for demolition, undertake removal of the asbestos in
accordance with the provisions of the Work Health and Safety Act 2011,
Work Health and Safety Regulations 2017, and the relevant Codes of
Practice and Australian Standards.

Contractor

Construction

Dust generation

Undertake visual inspections for dust generation at all times.

Contractor

Construction

Reference

Cease work when high levels of airborne dust cannot be controlled.
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6.12

Waste and Resource Management

This section provides an assessment of waste generated during construction and operation of this
proposal, including construction and demolition waste, vegetation waste, packaging waste and liquid waste.
This section proposes management measures to minimise resource use, as well as waste generation and
waste management throughout the construction and operation of the proposal.
6.12.1 Methodology
In undertaking this assessment, the following were considered for construction and operation of the
proposal:
The likely waste streams
Resource use and materials management during construction
Waste generation, management and disposal during construction
The operational waste and resource management strategy
The proposal’s ability to respond to waste management and resource conservation plans, policies
and guidelines.
Policy setting
The basis of this assessment was to consider the hierarchy of avoiding waste generation and primary
resource use in favour of reduction, reuse and recycling, while complying with the following NSW acts and
regulations for waste management:
NSW EPA Protection of the Environment Operations Act 1997 – which covers the requirements for
storing, managing and disposing different streams of waste
NSW EPA Protection of the Environment Operations (Waste) Regulation 2014 - which outlines
requirements for the transportation and management of asbestos waste
NSW EPA Waste Avoidance and Resource Recovery Act 2001 – which provides waste avoidance
and resource recovery strategies. This Act developed the waste management hierarchy, which is a
guide for prioritising waste management practices to conserve resources and reduce impacts
associated with waste disposal.
The Waste Avoidance and Resource Recovery Act 2001 aims to promote waste avoidance and resource
recovery through (amongst other things) the establishment of the waste management hierarchy outlined in
Figure 6-29.
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Figure 6-29: Waste management hierarchy
In addition to managing waste in accordance with the relevant legislation, TfNSW manages waste
according to the NSW Waste Avoidance and Resources Recovery Strategy 2014-21 (EPA, 2015) and the
NSW Waste Classification Guidelines (EPA, 2014).
Roads and Maritime Environmental Sustainability Strategy 2019-2023
Roads and Maritime introduced the Environmental Sustainability Strategy 2019-2023 for road maintenance
and construction, which includes targets and initiatives to minimise the use of non-renewable resources
and minimise the quantity of waste disposed to landfill. This strategy has been implemented into the
design, construction and operation of TfNSW road proposals. Waste resource and management targets
and initiatives outlined in this Strategy can be found in Table 6-40: (WR8 and WR9) and Appendix M.
6.12.2 Existing environment
The construction activities for this proposal are discussed in Section 3.3.
Construction materials required for the proposal generally consist of:
Earthwork materials (e.g. sand, gravel, topsoil, general fill material) and selected material for road
formation
Bitumen and aggregates (e.g. stone, sand, gravel) for pavement production
Binders to stabilise and treat the road formation and culvert bases
Cement and aggregates for concrete used in drainage construction, pavement construction, and
miscellaneous work such as kerbs and gutters
Precast concrete elements for bridge and drainage construction and miscellaneous work.
Construction waste would be generated primarily from work associated with site preparation, relocation of
utilities, and construction of road infrastructure and landscaping. Waste-generating construction activities
are expected to include:
Site establishment (including temporary fencing and construction compound)
Installation of traffic management measures, such as placing safety barriers in accordance with the
traffic control plan
Vegetation removal and installation of erosion and sediment controls
Property adjustment work, including house demolition
Bulk excavation
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Road and bridge construction
Utility adjustment
Drainage work
Pavement/kerb and gutter construction
Road pavement construction including compaction of select fill, sub base, and asphalt wearing
surface
Landscaping work.
6.12.3 Potential impacts
Construction resource use
Natural resources and construction materials would be used to develop the proposal. Table 6-38 outlines
the anticipated volumes of the main materials required for construction of the proposal. Construction
activities would also use resources such as potable water, electricity, gas and fuel.
Final specifications and quantities for construction materials would be defined during the detailed design
and confirmed by the appointed contractor(s). The quantities of the waste streams would be estimated
during detailed design, taking into account excess cut material and asphaltic concrete that would be
suitable for reuse, and whether the workforce would use portable toilet facilities or sewer connections.
Table 6-38: Indicative resource volumes
Material

Estimated volume*

General cut and fill earthwork

46,000m3

Imported selected material

27,000m3

Imported or borrowed material (other than selected material, verge material and
foundation treatment material)

171,000m3

General concrete paving

3,000m3

Pavement base

4,000m3

Concrete sub-base

20,000m3

Tack coat

30m3

Asphalt

13,000m3

Mulch

2,000m3

Topsoil

18,000m3

*these volumes are estimates only

Construction activities have the potential to significantly increase the proposal’s carbon footprint through:
The use of high-energy materials with low environmental performance
The use of materials sourced interstate or internationally
High transportation distances for construction materials, construction equipment and construction
personnel
The use of construction equipment with high energy consumption requirements.
The primary resources needed to build the proposal would be reduced through the management measures
outlined in Section 6.12.6. Opportunities to reduce the proposal’s carbon footprint include:
Recycled aggregates and claimed natural materials
Low embodied energy alternatives, such as concrete and paint
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Less harmful alternatives, such water based low-volatile paints
Low energy concrete (i.e. concrete that requires less energy to make)
Recycled street furniture, such as lighting posts and signage posts.
Construction waste
During construction, it is anticipated that the proposal would generate the following waste:
General solid waste (non-putrescible)
General waste (putrescible)
Green waste
Liquid waste
Spoil
Hazardous waste.
Table 6-39 summarizes the expected waste generated from construction activities, principal generating
activities, waste classification and preferential waste management.
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Table 6-39: Potential waste generated from construction activities
Waste stream
Excavated natural material (spoil)
notwithstanding the potential for
encountering contamination

Removed road material (concrete,
asphalt, aggregate)

Construction activity
Ground excavation work:
o

Utility adjustments

o

Drainage work

o

Road furniture relocation

o

General signage, traffic signal and
lighting pole relocation

Kerb adjustments
Footpath adjustments

Classification

Preferential management

General solid waste (nonputrescible)

Recovery under exemption for
reuse onsite or offsite

General solid waste (nonputrescible)

Recovery under exemption for
reuse offsite

General solid waste (nonputrescible)

Recovery under exemption for
reuse offsite

General solid waste (nonputrescible)

Recovery under exemption for
reuse offsite

Intersection improvements
Surface and sub-grade removal
Re-grading and resurfacing
Demolition waste (pipes, bricks,
corrugated iron, fibrous cement)

Kerb adjustments
Building and property demolition
Footpath adjustments
Intersection improvements

Surplus building material (fencing,
sediment, concrete, sandbags,
scrap metal)

Kerb adjustments
Footpath adjustments
Intersection improvements
General site work

Packing materials (pallets, creates,
cartons, plastics, wrapping
materials)

General site work

General solid waste (nonputrescible)

Recovery under exemption for
reuse offsite

Residual waste materials (eg oil
absorbent materials, oily rags, spilt
hydraulic fluid)

General site work

Hazardous waste

Disposal to a licenced facility offsite
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Waste stream
Liquid waste

Construction activity
Stormwater runoff from construction areas
Sewage

Classification

Preferential management

Liquid waste (hazardous and nonhazardous)

Disposal to a licenced facility offsite

Small volumes of excess fuel, oils and
other chemicals from vehicle maintenance
Green waste

Tree removal/pruning

General solid waste (putrescible)

Recovery offsite
(composting/mulching)

Domestic and food waste

General site work

General solid waste (putrescible)

Recovery offsite (composting)

Waste residual chemicals and oils
(including packaging and
containers)

General site work

Hazardous waste

Disposal to a licenced facility offsite

Telecommunication conduit removal
Removal of fill material

Asbestos containing material
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Waste has the potential to impact the environment if it is not managed appropriately. Potential impacts
include:
Runoff resulting from:
o Accidental spillages
o
o

Stockpile mismanagement
Waste transfer

o

Poor waste storage

o

Sedimentation and erosion

Ground contamination resulting from:
o

Untreated excavated contaminated material leaching into the surrounding environment

o
o

Accidental spillages
Incorrect handling or disposal of contaminated or hazardous materials

o

Stockpile mismanagement and runoff

Amenity impacts through littering
Incorrect classification and/or disposal of waste, including the incorrect storage, handling
and disposal of contaminated spoil and other hazardous materials (e.g. asbestos from building
demolition)
Mixing of incompatible stockpiled materials, preventing reuse of materials (e.g. mixing of topsoils
with subsoils, mixing of suitable and unsuitable material or mixing contaminated material)
Excessive amounts of materials being ordered, resulting in a large amount of left-over,
unused resources
Adverse effects on human health due to incorrect management of contaminated or hazardous
materials
Adverse effects on flora and fauna due to incorrect management of contaminated or hazardous
materials
An increase in vermin from the incorrect storage, handling and disposal of putrescible waste
from construction sites
Excessive waste being diverted to landfill.
Operation resource use and waste
Waste generated by the operation of the proposal would be limited. The main waste streams would include:
Oils, liquids and chemicals used for maintenance of plant and equipment used in road maintenance
activities
General litter along the motorway
Landscape and vegetation waste
Waste grit and soil from road sweepers.
During operation, the proposal would consume electricity as a result of:
Street lighting
Traffic signals
To a lesser extent by maintenance activities.
The materials needed to maintain and repair the operational road, as well as any associated generation of
waste, would be minimal and consistent with any operational major road in NSW.
However, opportunities would be taken to use or re-use:
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More durable materials to limit maintenance and replacement frequency
Materials onsite, including repurposing infrastructure such as signpost and lighting posts
Recycled and low-embodied energy materials
Low pollution and low impact materials where they are cost and performance competitive.
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6.12.4 Safeguards and management measures
Table 6-40 outlines environmental safeguard and management measures that have been developed to manage anticipated potential impacts from the
proposal. These measures should be incorporated into relevant Construction Environmental Management Plans (CEMPs) during construction and operation.
Table 6-40: Waste and resource environmental safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

General waste
management impacts

A Waste and Resource Management Plan (WRMP) would be prepared and
implemented as part of the CEMP. The WRMP would include but not be
limited to:

Construction contractor

Pre-construction
Construction

The type and volume of all waste and resource materials
Measures to avoid and minimise waste associated with the proposal
Classification of wastes and management options (re- use, recycle,
stockpile, disposal)
Measures to reduce resource use (including sourcing locally, using
recycled materials etc).
Statutory approvals required for managing both on and off-site waste,
or application of any relevant resource recovery exemptions
Procedures for storage, transport and disposal
Destinations for each resource/waste type either for on-site reuse or
recycling, off-site reuse or recycling, or disposal at a licensed waste
facility
Site clean-up for each stage
Monitoring, record keeping and reporting.
The WRMP will be prepared taking into account the Environmental Procedure
- Management of Wastes on Roads and Maritime Land (Roads and Maritime,
2014) and relevant Roads and Maritime Waste fact sheets.
General waste
management impacts
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Impact

Environmental safeguards

Responsibility

Timing

General waste impacts

Waste accumulation, littering and general tidiness would be monitored during
routine site inspections.

Construction contractor

Construction

General waste impacts

Training in waste management principles would be included in site inductions
for the workforce.

Construction contractor

Pre-construction

General waste impacts

Workspaces would be maintained, kept free of rubbish and cleaned up at the
end of each working day.

Construction contractor

Construction

General waste impacts

A dedicated concrete washout facility would be provided during construction
so that runoff from the washing of concrete machinery and equipment could
be collected and disposed of at an appropriate waste facility.

Construction contractor

Construction

General waste impacts

The waste management hierarchy principles of avoid/reduce/reuse/
recycle/dispose would be used.

Construction contractor

Construction

General waste impacts

Where possible, the Environmental Sustainability Strategy 2019-2023
initiatives would be implemented, which include:

Construction contractor

Pre-construction

Monitoring and reporting on significant waste streams

Construction

Construction

Ensuring that infrastructure design and construction planning
considers how to minimise the generation of excess spoil
Identifying where there is potential to recover and reuse materials on
site
Substituting non-renewable materials with recycled or reused
materials where they are fit for purpose, cost effective and affordable
Working with regulatory stakeholders to ensure environmentally
sound opportunities to legally recycle or beneficially reuse waste
materials are maximised
Managing waste to minimise transport related risks and impacts by
using local disposal facilities where feasible and appropriate
Working with our supply chain to assess the feasibility of reusing key
wastes, such as glass, in road construction to reduce our
consumption of virgin materials
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Impact

Environmental safeguards

Responsibility

Timing

Construction contractor

Pre-construction

Monitoring and reporting on potable and non-potable water use in
areas where water scarcity occurs
Maximising the use of non-potable water in preference to potable
water where feasible.
General waste impacts

Where possible, the targets set out in the Environmental Sustainability
Strategy 2019-2023 would be used, which include:

Construction

RW1 - 100 per cent beneficial reuse of virgin excavated natural
material
RW2 - 100 per cent recovery of clean concrete for beneficial reuse
RW3 - 100 per cent recycling of clean reclaimed asphalt pavement
RW4 - Minimum of 10 per cent cement replacement material (when
locally available), measured by mass, used in concrete during
construction
RW5 - Minimum of 10 per cent recycled content (when locally
available) by volume in road base and sub base.
RW6 - Prior to disposal of waste or wastewater an assessment of
viable reuse or recycling options must be carried out.
Handling and disposal of
waste

Types of waste collected, amounts, date/time and details of disposal shall be
recorded in a waste register.

Construction contractor

Handling and disposal of
waste

All wastes, including contaminated wastes, would be identified, classified,
handled and disposed of in accordance with the NSW Protection of the
Environment Operations Act 1997 and NSW Waste Classification Guidelines
(EPA, 2014).

Construction contractor

Construction

Handling and disposal of
waste

Suitable waste disposal locations would be identified and used to dispose of
litter and other wastes on-site. Suitable containers would be provided for
waste collection.

Construction contractor

Construction

Handling and disposal of
waste

Fuel and chemical storage areas would be appropriately sized and
imperviously bunded.

Construction contractor

Construction
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Impact

Environmental safeguards

Responsibility

Timing

Excavation activities

Where possible and fit for purpose, spoil would be beneficially reused within
the project before off-site reuse of disposal options is pursued.

Construction contractor

Construction

Excavation activities

Where possible, there would be a balance between cut and fill. If not possible,
spoil would be minimised and import of external fill material for earthwork
would be avoided or reduced, where practical.

Construction contractor

Construction

Excavation activities

Stockpile site management would comply with management principles
consistent with NSW Roads and Maritime Stockpile Site Management
Procedure.

Construction contractor

Construction

Excavation activities

The stage 2 assessment would classify all waste and identify any
contaminated substances on site, assess whether any remediation work
activities need to be done and determine the most suitable disposal and reuse options for waste materials. Excavated material that is not suitable for onsite reuse or recycling would be transported to a site that may legally accept
that material for reuse or disposal.

Construction contractor

Construction

Green waste

Trees and plant material would be mulched or chipped on-site and used in
landscaping where practicable to stabilise disturbed soils where possible.

Construction contractor

Construction

Resource use and
minimisation

Recycled (or contain recycled content), durable, and low embodied energy
materials would be used to reduce primary resource demand in instances
where the materials are cost and performance competitive and comparable in
environmental performance.

Construction contractor

Construction

Resource use and
minimisation

Order the correct amount of material required for the proposal.

Construction contractor

Construction

Resource use and
minimisation

Wherever feasible and reasonable, construction material would be sourced
from within the Sydney region.

Construction contractor

Construction

Resource use and
minimisation

Implement an ISCA rating tool to guide the management and monitoring of
resource use and waste.

Construction contractor

Construction
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Impact

Environmental safeguards

Responsibility

Timing

Resource use and
minimisation

Reduce energy use and greenhouse gas emissions (GHGs) using the
following hierarchy, where possible:

Design contractor

Design

Construction contractor

Construction

Reducing energy use and GHGs through design (i.e. designing out
the need for activities that use energy or generate GHG emissions)
Undertaking any necessary activities as efficiently as possible (e.g.
maximising energy efficiency)
Where feasible, using renewable energy to replace non-renewable
sources
Reducing GHG emissions using other low-emission sources (e.g.
substituting natural gas for coal-fired electricity)
Offsetting remaining GHG emissions to the extent practicable.
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6.13

Climate change and greenhouse gases

This section describes potential greenhouse gas emission and climate change impacts associated with the
proposal.
6.13.1 Policy setting
Climate change policy
The NSW Government released the NSW Climate Change Policy Framework in October 2016, which
outlines the objective of making NSW more resilient to climate change and reduce carbon emissions
through energy efficiency initiatives. It also commits NSW to the aspirational objectives of achieving net
zero emissions by 2050 and helping NSW to become more resilient to a changing climate.
The policy framework defines the NSW Government’s role in reducing carbon emissions and adapting to
the impacts of climate change.
In addition to aligning with and supporting the NSW Climate Change Policy Framework, Roads and
Maritime’s objective as described in the Environmental Sustainability Strategy 2019-2023 is to design and
construct transport infrastructure to be resilient or adaptable to climate change impacts. Roads and
Maritime have two climate change resilience targets being:
Assess climate change risks for all potentially affected projects and programs
Address all identified climate change risks ranked as high or above during project planning.
The Strategy also outlines the initiatives to be pursued to meet the above targets such as reviewing climate
change impacts during planning, consulting and partnering with key stakeholders, and ensuring their
approach to climate modelling is up-to-date.
6.13.2 Potential contribution of the proposal towards climate change
Transport emissions are currently the second largest contributor to NSW greenhouse gas emissions,
contributing 21 per cent of total emissions (28 million tonnes) in 2017. The major source of transport
emissions is road transport which accounts for 85 per cent of all NSW transport emissions. There has been
an average increase in transport emissions of 1.8 per cent per year since 1990 which reflects activity
increases across transport modes due to population and economic growth.1
Climate change refers to the warming temperatures and altered climate conditions associated with the
concentration of greenhouse gases in the atmosphere. Construction and operation of the proposal has the
potential to contribute to the impacts of climate change through the generation of greenhouse gas
emissions.
Construction-related greenhouse gas emissions
Construction would result in the consumption of energy and resources, and the generation of associated
greenhouse gas emissions including:
Carbon dioxide, methane and nitrous oxide generated from liquid fuel used in plant and vehicles
Release of stored carbon dioxide from vegetation removal (i.e. decomposition of cleared
vegetation)
Embedded emissions associated with the manufacture and delivery of construction materials
Methane generated from depositing carbon-based waste to landfill

1

NSW Government AdaptNSW. Sourced at https://climatechange.environment.nsw.gov.au/About-climate-change-in-NSW/NSW-emissions
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Use of materials such as concrete that have high embodied energy content.
It is anticipated that emissions associated with the use of materials in construction (‘embodied’ emissions)
will be the biggest contributor to greenhouse gases associated with the construction and operation of the
proposal.
The following materials would be required for construction of the proposal:
Earthwork materials (e.g. sand, gravel, topsoil, general fill material) and selected material for road
formation
Bitumen and aggregates (e.g. stone, sand, gravel) for pavement production
Binders to stabilise and treat the road formation and culvert bases
Cement and aggregates for concrete used in drainage construction, pavement construction, and
miscellaneous work such as kerbs and gutters
Precast concrete elements for bridge and drainage construction and miscellaneous work.
Greenhouse gas assessment
The Carbon Gauge tool was used to determine potential GHG emissions associated with construction of
the proposal, applying standard emissions factors for road construction activities to a unit of activity
relevant to the proposal. A summary of the results is presented in Table 6-41.
Greenhouse gas emissions from the following activities were modelled as part of the assessment of
potential construction impacts of the proposal:
Embodied emissions in materials used in pavement (road, bicycle path, footpath and median)
Embodied emissions in materials used in structures
Embodied emissions in materials used in drainage.
Greenhouse gas emissions associated with fuel combustion (in site vehicles, plant and equipment and for
demolition and earthwork) and vegetation removal would be largely determined by the construction staging
and methodology.
Table 6-41 Projected embodied emissions associated with the manufacture and delivery of construction
materials
Material

Total (tCO2e)

Concrete – bridge structure

10,744

Asphalt - road surface

4,974

Concrete – paving and kerbing

3,357

Culverts – concrete pipes

1,151

TOTAL

20,226

Emissions generated during construction of the proposal would be minimised and managed through the
implementation of safeguards detailed in Section 6.13.4.
Operational greenhouse gas emissions
Road traffic usage would by far be the greatest contributor to greenhouse gas emissions during operation
of the proposal which is typical of a road upgrade project. A lesser amount of emissions would be
generated through the consumption of electricity to power new traffic lights at upgraded intersections, and
during maintenance activities (which would be frequency and intensity dependent).
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Although the proposal would help to reduce individual vehicle fuel consumption and associated emissions
by reducing congestion and travel times through increased efficiency of the road network, the proposal
would ultimately result in increased emissions based on the projected increase in users of the road once
operational.
Generally, the greenhouse gas emissions created from introducing new traffic would be somewhat offset by
the improved conditions and efficiency of the key roads in the area. This is because a greater number of
vehicles would benefit from the improvements compared to the predicted increase in traffic. The proposal is
modelled to result in significant improvements in the performance of Garfield Road West’s intersections
with the side streets. In particular, the intersections with Dromana Road, Robert Street, Lynhurst Street and
Demark Road are modelled to see improvements in LOS from grade F to grade D or better in both the AM
and PM peaks in 2036.
6.13.3 Potential climate change impacts on the proposal
Changes to future climatic conditions as a result of climate change have the potential to impact existing and
proposed road infrastructure.
The projected climatic changes for the proposal area are presented for the near future (2030) and far future
(2070) in Table 6-42, compared to the baseline climate (1990–2009). The data is source from the NSW and
ACT Regional Climate Modelling (NARCliM) project.
Table 6-42 NSW climate projections for the near (2030) and far (2070) future
2020-2039
(near future - 2030)

2060-2079
(far future - 2070)

0.65 ºC

1.96 ºC

+2.12 per cent

+9.90 per cent

Changes in number of days a year FFDI > 50

-0.01 days

+0.73 days

Change in number of days a year max temp > 35ºC

+4.13 days

+11.14 days

Change in number of cold nights (min temp < 2ºC)

-1.32 days

-2.20 days

Change in average temperature (ºC)
Change in rainfall (per cent)

Projected climatic changes by 2070 for the proposal area show that average daily temperature would
increase by nearly 2 degrees Celsius, rainfall (i.e. precipitation) would increase by nearly 10 per cent and
there would be 11 more days over 35 degrees Celsius annually.
These climatic effects may affect the road’s operation if not considered in the design. The associated
impacts may include:
More extreme flooding that was not allowed for in the stormwater design, even accounting for
climate adaptation
Increase wear of the pavement and asphalt due to extreme heat, leading to more routine
maintenance (including its associated impacts), and more frequent resource use (to replace the
road surface)
Potential increased vegetation damage due to drought, flooding and high winds leading to:
o

Reduced amenity value

o
o

Loss of passive shading
Habitat loss

o

Loss of visual buffers and screening
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Increased traffic delays and associated impacts either from localised flooding or maintenance,
which would lead to the need to temporarily close the road or certain traffic lanes.
The proposal is not in a coastal location and would not be directly affected by sea level changes.
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6.13.4 Safeguards and management measures
Table 6-43 lists the greenhouse gas and climate change safeguards and management measures that would be implemented to account for the identified
impacts described in Section 6.13.3.
These measures would supplement the air quality management measures described in Table 6-37, which would also deliver greenhouse gas reduction
benefits.
Table 6-43: Greenhouse gas and climate change safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Climate change and
greenhouse gas emissions

Ensure the detailed design considers opportunities to reduce construction material
quantities, where possible.

Contractor

Detailed design

Climate change and
greenhouse gas emissions

A Greenhouse Gas (GHG) Assessment will be carried out for the proposal to
determine the likely source of GHG emissions and associated reduction strategies to
be investigated.

Contractor

Detailed design

Climate change and
greenhouse gas emissions

The detailed design will maintain and enhance public transport accessibility

Contractor

Detailed design

Climate change and
greenhouse gas emissions

Use of LED and low energy equipment for traffic lights and signage

Contractor

Detailed design

Climate change and
greenhouse gas emissions

Specification of materials with low embodied energy / embodied greenhouse gas
content, such as:

Contractor

Detailed design

Replacement of Portland cement in concrete mixes with low carbon
alternatives such as fly-ash
Use of warm mix asphalt versus hot mix
Climate change and
greenhouse gas emissions

Encourage active transport through incorporation of cycleways and enhanced
pedestrian connections in detailed design

Contractor

Detailed design

Climate change and
greenhouse gas emissions

The pavement design will ensure resilience against extreme temperature and more
frequent and intense rainfall events where feasible and reasonable. The use of climate
tolerant vegetation will be considered and its ability to provide pedestrian shading will
be included in the UDLP.

Contractor

Detailed design

Climate change and
greenhouse gas emissions

Design would consider the potential effects of climate change on the proposal,
including drainage requirements.

Contractor

Detailed design
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Impact

Environmental safeguards

Responsibility

Timing

Climate change and
greenhouse gas emissions

Review of cut and fill balances for earthwork to ensure material is transported the least
possible distances

Contractor

Pre- construction

Climate change and
greenhouse gas emissions

Review of local options for import and export of materials as needed to reduce excess
fuel used during transport

Contractor

Climate change and
greenhouse gas emissions

Avoid excess clearance of vegetation where feasible by reducing buffer zones and
replanting once construction is finished.

Contractor

Climate change and
greenhouse gas emissions

The use of alternative fuels and power sources for construction plant and equipment
will be investigated and implemented, where appropriate.

Contractor

Climate change and
greenhouse gas emissions

Energy efficiency and related greenhouse gas emissions will be considered in the
selection of vehicle and plant equipment.

Contractor

Climate change and
greenhouse gas emissions

Materials will be delivered as full loads and local suppliers would be used, where
possible.

Contractor

Climate change and
greenhouse gas emissions

Construction equipment, plant and vehicles will be appropriately sized for the task.

Contractor

Climate change and
greenhouse gas emissions

Equipment will be serviced frequently to ensure they are operating efficiently.

Climate change and
greenhouse gas emissions

Review of local options for import and export of materials as needed to reduce excess
fuel used during transport.

Contractor

Climate change and
greenhouse gas emissions

The proposal will reuse, recycle and upcycle demolition waste and excavated natural
material where feasible and reasonable. Failing that, recycled materials or materials
with a high recycled content will be used.

Contractor

Climate change and
greenhouse gas emissions

Equipment performance and running and idling times will be monitored and managed
to reduce emissions.

Contractor
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Impact

Environmental safeguards

Responsibility

Timing

Climate change and
greenhouse gas emissions

Where feasible and reasonable the proposal’s transport footprint (haul distance) will be
reduced by purchasing materials and disposing of waste locally.

Contractor

Construction
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6.14

Cumulative impacts

This section describes how building and operating the proposal may have combined and interactive
impacts with other committed and approved development in the area.
6.14.1 Methodology
The assessment identified committed and approved projects that would be built or would operate in the
local area over the coming years. It then considered if any likely identified residual (unmitigated) impacts
from these projects would interact with the proposal’s expected residual impacts either leading to a
cumulative or prolonged impact on sensitive receivers and values in the area over time.
The impacts of any development that is currently under construction or about to start operating has been
considered as part of the existing baseline environment.
6.14.2 Study area
The Study area is defined in Section 1.1 and Figure 1-2. The cumulative impact assessment has
considered the wider area defined in Section 2.1.3, Section 2.1.4 and Figure 2-1. This area includes:
North West Priority Growth Area – Land Use and Infrastructure Implementation Plan
North West Growth Centre – Road Network Strategy.
6.14.3 Broader program of work
The proposal is part of a broader program of work network upgrades for the North West Growth Centre Road Network Strategy.
The area surrounding Riverstone is an integral part of the North West Growth Area. The expected increase
in population and development in this area will likely result in significantly more traffic. The other
surrounding road projects shown in Figure 2-1 include:
Garfield Road East corridor extends 3.2 kilometres between Piccadilly Street, Riverstone and
Windsor Road, Box Hill, subject to further planning and assessment
Garfield Road Central extends 800 metres between Piccadilly Street and Denmark Road,
Riverstone, subject to further planning and assessment
New Bandon Road corridor between Richmond Road, Marsden Park and Windsor Road, Vineyard,
subject to further planning and assessment
Upgrade of Richmond Road from Elara Boulevard to Heritage Road currently planning, field
investigations and preparation of strategic design is being completed
Townson-Burdekin Road Upgrade will provide an east-west link of about 3.6km, between
Richmond Road and Walker Street. Currently the community is providing comments on the
strategic design.
The proposal would improve and support the estimated growth within and around Riverstone, by providing
increased capacity and improved traffic flow for all road users, including buses.
In addition to the road projects proposed as part of the North West Growth Area, the NSW Government is
planning for the long term transport needs of Western Sydney by identifying and protecting a corridor of
land for future transport infrastructure to link the Central Coast with the Illawarra via Western Sydney. The
Orbital will connect growth areas in the North West and South West with the Western Sydney Airport.
6.14.4 Other projects and developments
A search of the Department of Planning, Industry and Environment’s Major Projects Register, Sydney and
Regional Planning Panel Development and Planning Register, Blacktown City Council Development
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Application Register in April 2020 identified that no major development applications are listed along Garfield
Road West. However, the following projects were identified in the North West Priority Growth Area.
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Table 6-44: Past, present and future projects
Project

Construction impacts

Operational impacts

New Marsden Park Public School

Construction impacts of this project include:

Operational impacts of this project, including
benefits:

SSD-9809

Increased traffic

The proposal involves the construction and operation of a
new Primary School for 1,000 students.

Increased dust during earthwork

Increased traffic

Increased noise

Better educational services and resources

The project is located on the western side of Richmond Road
within the Elara Estate being developed by Stockland.

Contribution to greenhouse gas emissions
due to embodied carbon and energy
consumption

Contribution to greenhouse gas emissions
due to energy consumption

The project is currently being determined and construction is
scheduled to commence in mid-2020
DA number: SPP-19-00012

Construction impacts of this project include:

Operational impacts of this project, including
benefits:

Address: Northbourne Drive Marsden Park 2765

Increased traffic

Planning panel reference number: PPSSCC-47

Increased dust during earthwork

Increased traffic

Capital investment value: $37,357,602

Increased noise

Better housing services and resources

Construction of a new two storey 148-bed residential aged
care facility with associated uses, car park, landscaping,
stormwater drainage, signage and services.

Contribution to greenhouse gas emissions
due to embodied carbon and energy
consumption

Contribution to greenhouse gas emissions
due to energy consumption

Status: Under Assessment
DA number: SPP-19-00011

Construction impacts of this project include:

Operational impacts of this project, including
benefits:

Address: Richmond Road Marsden Park 2765

Increased traffic

Planning panel reference number: PPSSCC-53

Increased dust during earthwork

Increased traffic

Capital investment value: $50,451,857

Increased noise

Better housing services and resources

Proposed Two 4-storey residential flat buildings (on proposed
Lots 1 & 2 – Stage 1, Precinct 2) for 202 apartments in a mix
of 1, 2 and 3 bedrooms, basement car parking and
associated work

Contribution to greenhouse gas emissions
due to embodied carbon and energy
consumption

Contribution to greenhouse gas emissions
due to energy consumption

Status: Under Assessment
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Project

Construction impacts

Operational impacts

DA number: SPP-19-00006

Construction impacts of this project include:

Operational impacts of this project, including
benefits:

Address: Glengarrie Road Marsden Park 2765

Increased traffic

Planning panel reference number: PPSSCC-30

Increased dust during earthwork

Increased traffic

Capital investment value: $80,255,735

Increased noise

Better housing services and resources

Subdivision of the site to create 114 Torrens title residential
lots, three superlots for further residential development and
one lot for the part of the site zoned RE1 Public recreation.

Contribution to greenhouse gas emissions
due to embodied carbon and energy
consumption

Contribution to greenhouse gas emissions
due to energy consumption

A four storey residential flat building development comprising
172 apartments and 269 basement car parking spaces are
proposed on superlot 5.

Loss of biodiversity
Potential offsite water pollution due to poor
erosion and sediment control

A multi-dwelling housing development comprising 58
townhouses is proposed on superlots 6 and 7.
The proposal also includes earthwork, tree removal,
dewatering of the existing dam, construction of new public
roads to be dedicated to Council, civil infrastructure work and
landscaping.
Status: Under Assessment
DA number: SPP-19-00002

Construction impacts of this project include:

Operational impacts of this project, including
benefits:

Address: Lots 1101 and 1102 Harvest Street and
Northbourne Drive MARSDEN PARK

Increased traffic
Increased dust during earthwork

Increased traffic

Planning panel reference number: PPS-2019CCI035

Increased noise

Better community services and resources

Capital investment value: $35,521,364

Potential offsite water pollution due to poor
erosion and sediment control

Contribution to greenhouse gas emissions
due to energy consumption

Two lot subdivision and construction of neighbourhood centre
comprising of a childcare centre, community facility, dining
and retail spaces, 24-hour gym, medical centre, supermarket,
kiosk, and associated car parking, drainage, landscaping and
civil work

Contribution to greenhouse gas emissions
due to embodied carbon and energy
consumption

Status: Determined
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Project

Construction impacts

Operational impacts

DA number: SPP-18-01549

Construction impacts of this project include:

Operational impacts of this project, including
benefits:

Address: 61 Farm Road, Riverstone

Increased traffic

Planning panel reference number: PPS-2018CCI001

Increased dust during earthwork

Increased traffic

Capital investment value: $11,470,000

Increased noise

Better educational services and resources

Educational Establishment- Construction of 3 storey
classroom building, demolition of existing structures, new
carpark area and landscaping

Potential offsite water pollution due to poor
erosion and sediment control

Contribution to greenhouse gas emissions
due to energy consumption

Status: Determined
DA number: SPP-17-00046
Address: Stocklands Precinct 7 subdivision, Richmond Road,
Marsden Park

Contribution to greenhouse gas emissions
due to embodied carbon and energy
consumption
Construction impacts of this project include:
Increased traffic

Operational impacts of this project, including
benefits:
Increased traffic

Planning panel reference number: PPS-2018SWC001

Potential offsite water pollution due to poor
erosion and sediment control

Capital investment value: $71,675,581

Increased dust during earthwork

Residential subdivision creating 1864 lots over 18 stages,
associated roads, drainage and work (precinct 7)

Increased noise

Contribution to greenhouse gas emissions
due to energy consumption

Status: Determined

Better housing services and resources

Contribution to greenhouse gas emissions
due to embodied carbon and energy
consumption
Loss of biodiversity
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Potential impactsTable 6-45 outlines the potential cumulative construction and operational impacts associated with the proposal.
Table 6-45 Potential cumulative construction and operational impacts
Environmental factor

Construction

Operation

Noise

There is widespread construction occurring within the Northwest Growth Centre.
Currently the area is not densely populated, and the majority of the projects are
occurring in greenfield sites. Therefore, the cumulative noise impacts from the
construction of these projects would be minimal.

The road upgrade projects listed in Section 6.14.3 would
improve and support the estimated growth within and around
Riverstone, by providing increased capacity and improved
traffic flow for all road users.

Construction of the road upgrade projects listed in Section 6.14.3 and the
proposal would likely occur with some overlap and together construction would be
for around five years. Over the five years some residences may regularly
experience noise levels exceeding the relevant noise criteria.

The cumulative noise impacts from the road upgrade projects
will be minimal. With noise mitigation in place noise levels at all
residences would be within the noise criteria.

Air quality and
Greenhouse gas
emissions

The construction of all projects, including the road projects will contribute to air
quality impacts in the area due to dust and exhaust emissions.

All projects, including the road projects will contribute to
greenhouse gas emissions due to energy and fuel
consumption.

Traffic

The widespread construction occurring within the Northwest Growth Centre.
There will be an increase in construction related traffic on the road network due to
traffic restrictions during road work, construction worker movement and spoil
transfer.

The road upgrade projects listed in Section 6.14.3 and the
Proposal would improve and support the estimated growth
within and around Riverstone, by providing increased capacity
and improved traffic flow for all road users.

The cumulative traffic impacts from these projects would be minimal due to the
location of the projects and the low population density.

The residential and school projects will increase local road
traffic. However, this will be offset by the improved road network
in the Northwest Growth Centre.

All projects, including the road projects will contribute to greenhouse gas
emissions due to energy and fuel consumption and embodied carbon during
construction.

The construction of the road upgrade projects listed in Section 6.14.3 and the
Proposal would likely occur with some overlap and together there will be some
cumulative traffic delays on certain routes.
Flooding

The widespread construction occurring within the Northwest Growth Centre could
potentially obstruct and divert flood waters and overland flow if not managed
correctly.
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alignment will result in a loss of floodplain storage. Excavation
beneath the bridge is required to mitigate the impact that the
project would otherwise have on peak flood levels on the
Eastern Creek floodplain upstream of the road corridor. An
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Environmental factor

Construction

Operation

During construction, with earthworks modifying the surface levels temporarily,
diversion bunds and swales for overland flow will be in place. With changes to the
surface levels there is potential for changes in the volumes and rate of runoff from
the catchments within the construction boundary.

additional area downstream of the Garfield Road West
alignment has been identified for lowering of floodplain
overbank area to provide compensatory storage for the flood
storage lost through filling for the road embankment.

Stockpiles for materials and plant stores when located within a floodplain can
cause obstructions to flow and also become mobilised during flood events
increasing the risk of blockages and mobilisation of materials/sediments. The
storage of stockpiled materials and equipment/plant is to be established outside
of regular flood event extents, i.e.: outside the extent of the 20% AEP flood
extent.
Biodiversity

The areas subject to bio-certification in the Northwest Growth Centre have
previously had potential impacts to the biodiversity values of the land fully
assessed and offset. However, the non-certified land is subject of this
assessment. The proposal would remove about 1.54 hectares of Threatened
Ecological Communities within the non-certified land.
The proposal is not likely to significantly impact threatened species or ecological
communities or their habitats, within the meaning of the Biodiversity Conservation
Act 2016 or Fisheries Management Act 1994.

The accumulating impacts of historic vegetation clearing for
agriculture and urban development have contributed to the loss
of biodiversity, with up to 93 per cent of the local area cleared.
The road upgrade projects listed in Section 6.14.3 and the
Proposal will result long-term effects such as habitat
fragmentation and some loss of wildlife connectivity corridors in
the area. Invasion and further spread of weeds, pests and
pathogens, and changes to surface hydrology may occur as a
result of the proposal and associated vegetation removal.

The proposal is not likely to significantly impact threatened species, ecological
communities or migratory species, within the meaning of the Environment
Protection and Biodiversity Conservation Act 1999.
Impact fatigue

Impact fatigue is where people and environmental receivers are affected for a
longer period of time than it would take to build the proposal. This can often
happen in areas of high development where the building of several projects
overlaps. In the case of the proposal, it would be reasonable to assume that any
of the above projects would be built around the same time as the proposal;
however, they may start or finish before or after the proposal. As such, any of the
above impacts could be experienced for a longer period than assessed in the
REF. This would lead to impact fatigue. It would be managed through
consultation with the developers before work starts and by ensuring the
safeguards and management measures committed to in this REF are
implemented, effective, managed, audited and maintained throughout to minimise
impacts.
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6.14.5 Safeguards and management measures
Table 6-46 outlines environmental safeguard and management measures that have been developed to manage anticipated potential impacts from the
proposal.
Table 6-46 Environmental safeguards and management measures for cumulative impacts
Impact

Environmental safeguards

Responsibility

Timing

Reference

Cumulative construction
impacts

Other developers will be consulted:

TfNSW

Pre-Construction

Section 5.2

To obtain information about project timeframes and
impacts. Identify and implement appropriate safeguards
and management measures to minimise cumulative
impacts

Contractor

To manage the interfaces of the proposal’s staging and
programming in combination with the other projects
occurring in the area.
Cumulative construction
impacts

All environmental management plans (including but not limited to the
TMP and NMP) will be prepared to consider other developments in
the area.

Contractor

Pre-Construction

Section 6.1.5, 6.5.4
and 6.11.4

Cumulative construction
impacts

Manage Dust and greenhouse gas emissions during construction by
implementing the safeguards and management measures listed in
Section 6.11.4 and 6.13.4, respectively.

Contractor

Construction

Section 6.11.4 and
6.13.4

Other safeguards and management measures that would address cumulative impacts are identified in Sections 6.4.5, 6.5.4, 6.11.4 and 6.13.4.
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7.

Environmental management

This section describes how the proposal would be managed to reduce potential environmental impacts
throughout detailed design, construction and operation. A framework for managing the potential impacts is
provided. A summary of site-specific environmental safeguards is provided, and the licence and/or approval
requirements required prior to construction are also listed.

7.1

Environmental management plans (or system)

A number of safeguards and management measures have been identified in the REF that would minimise
adverse environmental impacts, including social impacts, which could potentially arise as a result of the
proposal. Should the proposal proceed, these safeguards and management measures would be
incorporated into the detailed design and applied during the construction and operation of the proposal.
A Project Environmental Management Plan (PEMP) and a Construction Environmental Management Plan
(CEMP) will be prepared to describe the safeguards and management measures identified. The PEMP and
CEMP will provide a framework for establishing how these measures will be implemented and who would
be responsible for their implementation.
A number of sub plans will be prepared to support the CEMP. These include:
Flora and Fauna Management Plan
Aboriginal Heritage Management Plan
Non-Aboriginal Heritage Management Plan
Noise and Vibration Management Plan
Traffic Management Plan
A Soil and Water Management Plan
Air Quality Management Plan
Waste and Resource Management Plan.
The PEMP and CEMP would be prepared prior to the construction of the proposal and must be reviewed
and certified by the TfNSW Environment Officer, Greater Sydney Region, prior to the commencement of
any on-site work. The CEMP would be a working document, subject to ongoing change and updated as
necessary to respond to specific requirements. The CEMP and PEMP would be developed in accordance
with the specifications set out in the: QA Specification G36 – Environmental Protection (Management
System), QA Specification G38 – Soil and Water Management (Soil and Water Plan), QA Specification G40
– Clearing and Grubbing, QA Specification G10 – Traffic Management.
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7.2

Summary of safeguards and management measures

Environmental safeguards and management measures outlined in this REF would be incorporated into the detailed design phase of the proposal and during
construction and operation of the proposal, should it proceed. These safeguards and management measures would minimise any potential adverse impacts
arising from the proposed work on the surrounding environment. The safeguards and management measures are summarised in Table 7-1.
Table 7-1: Summary of safeguards and management measures
No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

ABH-1

Aboriginal heritage

An Aboriginal Heritage Management Plan (AHMP) will be prepared in
accordance with the Procedure for Aboriginal cultural heritage consultation and
investigation (Roads and Maritime, 2012) and Standard Management
Procedure - Unexpected Heritage Items (Roads and Maritime, 2015) and
implemented as part of the CEMP. It will provide specific guidance on
measures and controls to be implemented for managing impacts on Aboriginal
heritage. The AHMP will be prepared in consultation with all relevant Aboriginal
groups.

Contractor

Detailed
design Preconstruction

Section 4.9 of
QA G36
Environment
Protection

ABH-2

Unexpected
unknown or potential
Aboriginal heritage
finds

The Standard Management Procedure - Unexpected Heritage Items (Roads
and Maritime, 2015) will be followed in the event that an unknown or potential
Aboriginal object/s, including skeletal remains, is 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.

Contractor

Construction

Section 4.9 of
QA G36
Environment
Protection

TfNSW

Preconstruction

Standard
mitigation
measure

Work will only re-commence once the requirements of that Procedure have
been satisfied.
ABH-3

PADs in previously
unsurveyed areas

Additional survey of those parts of the proposal area that have not previously
surveyed and were assessed as highly archaeologically sensitive, including the
Bandon Road flood compensation areas, must be surveyed prior to test
excavation commencement. These properties will need to be accessible for
test excavations associated with the PACHCI Stage Three processes.
Code of Practice Excavation: Potential archaeological deposits (PADs) were
located in landforms that have high archaeological sensitivity in specific areas
with high archaeological potential and an unknown archaeological significance.
Test excavation under the OEH Code of Practice will be required to inform an
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No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

assessment of archaeological significance. If the test excavations show that
the area has low archaeological significance, there would be no constraints on
impacts (apart from an AHIP if required).
If the PAD was shown to have a moderate archaeological significance, further
mitigation measures such as salvage excavation and an AHIP may be
recommended before impacts were to occur. If the PAD was shown to have
high archaeological significance, this would inform the decisions made during
Stage 3 of the Roads and Maritime PACHCI regarding future management of
that area.
ABH-4

Aboriginal heritage
consultation

Formal consultation with the Aboriginal community in accordance with the
Aboriginal cultural heritage consultation requirements for proponents 2010
(DECCW [now DPIE] 2010) will be required and will have a statutory time
frame of approximately four to six months.

TfNSW

Preconstruction

Standard
mitigation
measure

ABH-5

Impact to known
Aboriginal heritage
sites

An AHIP would be required pursuant to Section 90 of the NPW Act for the
following sites:

TfNSW /
contractor

Preconstruction
Construction

Section 4.9 of
QA G36
Environment
Protection

Contractor

Preconstruction

Standard
mitigation
measure

45-5-5243
45-5-2529.
Site 45-5-2821 2529 is within 10 metres of the Study Area and will require a
buffer. However, it could not be located during the archaeological survey. A 10metre exclusion zone should be established in consultation with the Aboriginal
community after a site walkover to determine the precise location and extent of
the site. The exclusion zone should be demarcated by a hard barrier must be
established around the site during construction works to ensure that the site is
not impacted by personnel or equipment during the proposed works. No AHIP
is required as long as it is not impacted.

ABH-6

Statutory obligations
for Aboriginal
heritage
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an induction prior to the commencement of work.
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No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

AQ-1

General air quality
impacts

An Air Quality Management Plan (AQMP) will be prepared and implemented as
part of the CEMP. The AQMP will include, but not be limited to:

Contractor

Preconstruction
Construction

G36

Potential sources of air pollution
Air quality management objectives consistent with any relevant
published EPA guidelines

Section 4.4 of
QA G36
Environment
Protection

Mitigation and dust suppression measures to be implemented
Methods to manage work during strong winds or other adverse
weather conditions
A progressive rehabilitation strategy for exposed surfaces.
AQ-2

Air quality

Maintain plant and machinery in accordance with manufacturer’s specification.

Contractor

Preconstruction
Construction

Standard
mitigation
measure

AQ-3

Air quality

Keep smoky emissions within the standards and regulations under the NSW
Protection of the Environment Operations Act 1997 (as amended) such that no
vehicle shall have continuous smoky emissions for more than 10 seconds.

Contractor

Construction

Standard
mitigation
measure

AQ-4

Air quality

Do not leave vehicles running when idle.

Contractor

Construction

Standard
mitigation
measure

AQ-5

Air quality

Cover any material transported in trucks appropriately to reduce dust
generation.

Contractor

Construction

Standard
mitigation
measure

AQ-6

Air quality

Use measures including watering or covering exposed areas would to minimise
or prevent dust generation.

Contractor

Construction

Standard
mitigation
measure

AQ-7

Air quality

Develop a construction traffic management plan to advise all truck drivers,
contractors and machinery operators of designated vehicle access routes and
position all haulage routes with heavy traffic away from sensitive receivers as
much as practicable.

Contractor

Construction

Section 4.4 of
QA G36
Environment
Protection
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No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

AQ-8

Air quality

Should any materials containing asbestos be identified in properties identified
for demolition, undertake removal of the asbestos in accordance with the
provisions of the Work Health and Safety Act 2011, Work Health and Safety
Regulations 2017, and the relevant Codes of Practice and Australian
Standards.

Contractor

Construction

Standard
mitigation
measure

AQ-9

Dust generation

Undertake visual inspections for dust generation at all times.

Contractor

Construction

Standard
mitigation
measure

Contractor

Detailed
design Preconstruction

Section 4.8 of
QA G36
Environment
Protection

TfNSW /
Contractor

Detailed
design Preconstruction

Section 4.8 of
QA G36
Environment
Protection

Cease work when high levels of airborne dust cannot be controlled.
BI-1

Biodiversity

A Flora and Fauna Management Plan will be prepared in accordance with
Roads and Maritimes Biodiversity Guidelines: Protecting and Managing
Biodiversity on RTA Projects (RTA, 2011) 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 habitat features and revegetation
areas
Requirements set out in the Landscape Guideline (RTA, 2008)
Pre-clearing survey requirements
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
Fisheries, 2013)
Protocols to manage weeds and pathogens.

BI-2

Biodiversity
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No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

BI-3

Vegetation clearing

Pre-clearing surveys will be undertaken in accordance with Guide 1: Preclearing process of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).

Contractor

Preconstruction

Section 4.8 of
QA G36
Environment
Protection

BI-4

Removal of
threatened species
habitat and habitat
features

Vegetation removal will be undertaken in accordance with Guide 4: Clearing of
vegetation and removal of bushrock of the Biodiversity Guidelines: Protecting
and managing biodiversity on RTA projects (RTA 2011).

Contractor

Construction

Section 4.8 of
QA G36
Environment
Protection

Habitat will be replaced or re-instated in accordance with Guide 5: Re-use of
woody debris and bushrock and Guide 8: Nest boxes of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011).

BI-5

Re-establishing
native vegetation

Native vegetation will be re-established in accordance with Guide 3: Reestablishment of native vegetation of the Biodiversity Guidelines: Protecting
and managing biodiversity on RTA projects (RTA 2011).

Contractor

Construction

Standard
mitigation
measure

BI-6

Groundwater
dependent
ecosystems

Interruptions to water flows associated with groundwater dependent
ecosystems will be minimised through detailed design.

TfNSW

Detailed
design

Standard
mitigation
measure

BI-7

Unexpected finds

The unexpected species find procedure is to be followed under Biodiversity
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011)
if threatened fauna, flora or threatened ecological communities, not assessed
in the biodiversity assessment, are identified in the study area.

TfNSW

Construction

Standard
mitigation
measure

BI-8

Invasion and spread
of weeds

Weed species will be managed in accordance with Guide 6: Weed
management of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).

Contractor

Construction

Section 4.8 of
QA G36
Environment
Protection

BI-9

Aquatic impacts

Aquatic habitat will be protected in accordance with Guide 10: Aquatic habitats
and riparian zones of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011) and Section 3.3.2 Standard
precautions and mitigation measures of the Policy and guidelines for fish
habitat conservation and management Update 2013 (DPI (Fisheries NSW)
2013).

Contractor

Construction

Standard
mitigation
measure
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No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

BI-10

Habitat
fragmentation

Connectivity measures will be implemented in accordance with the Wildlife
Connectivity Guidelines for Road Projects (RTA 2011).

Contractor

Detailed
design,
construction
Post
construction

Standard
mitigation
measure

BI-11

Edge effects on
native vegetation and
pathogen / disease
control

Exclusion zones will be set up at the limit of clearing in accordance with Guide
2: Exclusion zones of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).

TfNSW /
Contractor

Preconstruction

Section 4.8 of
QA G36
Environment
Protection

BI-12

Injury or mortality of
fauna

Fauna will be managed in accordance with Guide 9: Fauna handling of the
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects
(RTA 2011).

Contractor

Construction

Section 4.8 of
QA G36
Environment
Protection

BI-13

Noise, light and
vibration

Shading and artificial light impacts will be minimised through detailed design.

Contractor

Detailed
design

Standard
mitigation
measure

BI-14

Biodiversity Offsets

A Biodiversity Offset Strategy (BOS) in accordance with the RMS Guideline for
Biodiversity Offsets (2016) is required for this proposal. A BOS should be
prepared following completion of detailed design to allow for the updating of
offset calculations to document the final offset requirement for the proposal.
The BOS should be finalised prior to any works commencing. A Biodiversity
Offset Package, this being the mechanism for demonstrating compliance with
the BOS should be prepared once the offsets have been achieved.

TfNSW /
Contractor

Detailed
design

Standard
mitigation
measure

CC-1

Climate change and
greenhouse gas
emissions

Ensure the detailed design considers opportunities to reduce construction
material quantities, where possible.

Contractor

Detailed
design

Standard
mitigation
measure

CC-2

Climate change and
greenhouse gas
emissions

A Greenhouse Gas (GHG) Assessment will be carried out for the proposal to
determine the likely source of GHG emissions

Contractor

Detailed
design

Standard
mitigation
measure
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No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

CC-3

Climate change and
greenhouse gas
emissions

The detailed design will maintain and enhance public transport accessibility

Contractor

Detailed
design

Standard
mitigation
measure

CC-4

Climate change and
greenhouse gas
emissions

Use of LED and low energy equipment for traffic lights and signage

Contractor

Detailed
design

Standard
mitigation
measure

CC-5

Climate change and
greenhouse gas
emissions

Specification of materials with low embodied energy / embodied greenhouse
gas content, such as:

Contractor

Detailed
design

Standard
mitigation
measure

Replacement of Portland cement in concrete mixes with low carbon
alternatives such as fly-ash
Use of warm mix asphalt versus hot mix

CC-6

Climate change and
greenhouse gas
emissions

Encourage active transport through incorporation of cycleways and enhanced
pedestrian connections in detailed design

Contractor

Detailed
design

Standard
mitigation
measure

CC-7

Climate change and
greenhouse gas
emissions

The pavement design will ensure resilience against extreme temperature and
more frequent and intense rainfall events where feasible and reasonable. The
use of climate tolerant vegetation will be considered and its ability to provide
pedestrian shading will be included in the UDLP.

Contractor

Detailed
design

Standard
mitigation
measure

CC-8

Climate change and
greenhouse gas
emissions

Design would consider the potential effects of climate change on the proposal,
including drainage requirements.

Contractor

Detailed
design

Standard
mitigation
measure

CC-9

Climate change and
greenhouse gas
emissions

Review of cut and fill balances for earthwork to ensure material is transported
the least possible distances

Contractor

Preconstruction
Construction

Standard
mitigation
measure

CC-10

Climate change and
greenhouse gas
emissions

Review of local options for import and export of materials as needed to reduce
excess fuel used during transport

Contractor

Preconstruction
Construction

Standard
mitigation
measure
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No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

CC-11

Climate change and
greenhouse gas
emissions

Avoid excess clearance of vegetation where feasible by reducing buffer zones
and replanting once construction is finished.

Contractor

Preconstruction
Construction

Standard
mitigation
measure

CC-12

Climate change and
greenhouse gas
emissions

The use of alternative fuels and power sources for construction plant and
equipment will be investigated and implemented, where appropriate.

Contractor

Preconstruction
Construction

Standard
mitigation
measure

CC-13

Climate change and
greenhouse gas
emissions

Energy efficiency and related greenhouse gas emissions will be considered in
the selection of vehicle and plant equipment.

Contractor

Preconstruction
Construction

Standard
mitigation
measure

CC-14

Climate change and
greenhouse gas
emissions

Materials will be delivered as full loads and local suppliers would be used,
where possible.

Contractor

Preconstruction
Construction

Standard
mitigation
measure

CC-15

Climate change and
greenhouse gas
emissions

Construction equipment, plant and vehicles will be appropriately sized for the
task.

Contractor

Preconstruction
Construction

Standard
mitigation
measure

CC-16

Climate change and
greenhouse gas
emissions

Equipment will be serviced frequently to ensure they are operating efficiently.

Contractor

Preconstruction
Construction

Standard
mitigation
measure

CC-17

Climate change and
greenhouse gas
emissions

Review of local options for import and export of materials as needed to reduce
excess fuel used during transport.

Contractor

Preconstruction
Construction

Standard
mitigation
measure

CC-18

Climate change and
greenhouse gas
emissions

The proposal will reuse, recycle and upcycle demolition waste and excavated
natural material where feasible and reasonable. Failing that, recycled materials
or materials with a high recycled content will be used.

Contractor

Preconstruction
Construction

Standard
mitigation
measure

CC-19

Climate change and
greenhouse gas
emissions

Equipment performance and running and idling times will be monitored and
managed to reduce emissions.

Contractor

Construction

Standard
mitigation
measure
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Impact

Environmental safeguards

Responsibility

Timing
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CC-20

Climate change and
greenhouse gas
emissions

Where feasible and reasonable the proposal’s transport footprint (haul
distance) will be reduced by purchasing materials and disposing of waste
locally.

Contractor

Construction

Standard
mitigation
measure

CUM-1

Cumulative
construction impacts

Other developers will be consulted:

TfNSW

Preconstruction

Standard
mitigation
measure

To obtain information about project timeframes and impacts. Identify
and implement appropriate safeguards and management measures to
minimise cumulative impacts

Contractor

To manage the interfaces of the proposal’s staging and programming
in combination with the other projects occurring in the area.
CUM-2

Cumulative
construction impacts

All environmental management plans (including but not limited to the TMP and
NMP) will be prepared to consider other developments in the area.

Contractor

Preconstruction

Section 3.2 of
QA G36
Environment
Protection

CUM-3

Cumulative
construction impacts

Manage Dust and greenhouse gas emissions during construction by
implementing the safeguards and management measures listed in Section
6.11.4 and 6.13.4, respectively.

Contractor

Construction

Standard
mitigation
measure

GEN-1

General - minimise
environmental
impacts during
construction

A CEMP will be prepared and submitted for review and endorsement of the
TfNSW Environment Manager prior to commencement of the activity.

Contractor

Preconstruction

Section 3.1 of
QA G36
Environment
Protection

As a minimum, the CEMP will address the following:
Any requirements associated with statutory approvals

TfNSW project
manager

Detailed
design

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
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Impact

Environmental safeguards

Responsibility

Timing
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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.
GEN-2

General - notification

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

Contractor/TfNS
W project
manager

Preconstruction

Standard
mitigation
measures

GEN-3

Ancillary facilities

Ancillary sites would be securely fenced with temporary fencing. Signage
would be erected advising the general public of access restrictions. Upon
completion of construction, the temporary site compound, work areas and
stockpiles would be removed, the site cleared of all rubbish and materials and
rehabilitated.

Contractor/TfNS
W project
manager

Preconstruction

Standard
mitigation
measure

Construction work for the proposal would generally be carried out during
standard working hours, as follows:

Contractor

Construction

Standard
mitigation
measure

Contractor/TfNS
W project
manager

Preconstruction

Standard
mitigation
measure

GEN-4

Construction hours

Construction

Monday to Friday, 7am to 6pm
Saturday, 8am to 1pm
Sunday and Public Holidays, no work.
GEN-5

General –
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:

Detailed
design

Areas of Aboriginal heritage sensitivity
Location of nearby non-Aboriginal heritage items
Threatened species habitat
Adjoining residential areas requiring particular noise management
measures, including the Richard Johnson Anglican School and
Riverstone Cemetery.
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GEN-6

Early work

Construction would be staged to manage and minimise community impacts
and in particular to minimise traffic impacts. Investigation and early work
activities would be undertaken to facilitate efficient construction work progress.
These early work activities may include:

Contractor

Construction

Standard
mitigation
measure

Contractor

Detailed
design

Section 2.1 of
QA G38 Soil
and Water
Management

Environmental and engineering investigations and marking of
sensitive areas
Utility investigation and adjustments
Installation of temporary environmental and traffic controls such as
line marking and signposting
Property adjustment work
Establishment of ancillary facilities.
GEO-1

Contaminated land

A Contaminated Land Management Plan will be prepared in accordance with
the Guideline for the Management of Contamination (Roads and Maritime,
2013) and implemented as part of the CEMP. The plan will include, but not be
limited to:

Preconstruction

Capture and management of any surface runoff contaminated by
exposure to the contaminated land
Further investigations required to determine the extent, concentration
and type of contamination, as identified in the detailed site
investigation (Phase 2)
Management of the remediation and subsequent validation of the
contaminated land, including any certification required
Measures to ensure the safety of site personnel and local communities
during construction.
GEO-2

Soil and water

A Soil and Water Management Plan (SWMP) will be prepared and
implemented as part of the CEMP. The SWMP will identify all reasonably
foreseeable risks relating to soil erosion and water pollution and describe how
these risks will be addressed during construction.

Contractor

Detailed
design
Preconstruction

Section 2.2 of
QA G38 Soil
and Water
Management

The Soil and Water Management Plan (SWMP) will be reviewed by a soil
conservationist on the TfNSW list of Registered Contractors for Erosion,
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Contractor

Detailed
design

Section 2.2 of
QA G38 Soil
and Water
Management

sedimentation and Soil Conservation Consultancy Services. The SWMP will
then be revised to address the outcomes of the review.
GEO-3

Soil and water

A site specific Erosion and Sediment Control Plan/s (ESCP) will be prepared
and implemented as part of the Soil and Water Management Plan.
The Plan will include arrangements for managing wet weather events,
including monitoring of potential high risk events (such as storms) and specific
controls and follow-up measures to be applied in the event of wet weather.

GEO-4

Soil and water

Consistent with any specific requirements of the approved SWMP, control
measures will be implemented to minimise risks associated with erosion and
sedimentation and entry of materials to drainage lines and waterways. That will
include, but not necessarily be limited to:

Preconstruction
Contractor

Construction

Additional
standard
safeguard

Contractor

Construction

Section 4.2 of
QA G36
Environment
Protection

Sediment management devices, such as fencing, hay bales or sand
bags
Measures to divert or capture and filter water prior to discharge, such
as drainage channels and first flush and sediment basins
Scour protection and energy dissipaters at locations of high erosion
risk
Installation of measures at work entry and exit points to minimise
movement of material onto adjoining roads, such as rumble grids or
wheel wash bays
Appropriate location and storage of construction materials, fuels and
chemicals, including bunding where appropriate.
GEO-5

Contaminated land
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If contaminated areas are encountered during construction, appropriate control
measures will be implemented to manage the immediate risks of
contamination. All other work that may impact on the contaminated area will
cease until the nature and extent of the contamination has been confirmed and
any necessary site-specific controls or further actions identified in consultation
with the TfNSW Environment Manager and/or EPA.
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GEO-6

Stockpile
management

Stockpiles will be designed, established, operated and decommissioned in
accordance with the Roads and Maritime s’ Stockpile Site Management
Guideline 2015.

Contractor

Construction

Section 4.11 of
QA G36
Environment
Protection

GEO-7

Pollution from run-off

The ancillary facilities will be managed within the ESCP. The following
measures will be included to limit sediment and other contaminations entering
receiving waterways:

Contractor

Construction

Section 4.2 &
4.3 of QA G36
Environment
Protection

Chemicals will be stored within a sealed or bunded area

Section 3.1 of
QA G38 Soil
and Water
Management

Appropriate controls will be in place where plant is stored
Run-off from ancillary facilities will be controlled and treated before
discharging into downstream waterways
Vehicle movements will be restricted to designated pathways where
feasible
Areas that will be exposed for extended periods, such as car parks will be
stabilised where feasible.
GEO-8

Soil stabilisation and
restoration

The rehabilitation of disturbed areas will be carried out progressively as
construction stages are completed, and in accordance with:

Contractor

Construction

Section 4.16 of
QA G36
Environment
Protection

Landcom's Managing Urban Stormwater: Soils and Construction series
Landscape Guideline (RTA, 2008)
Roads and Maritime s’ Guideline for Batter Stabilisation Using Vegetation
(2015).
GEO-9

Accidental spill

A site specific emergency spill plan will be developed, and include spill
management measures in accordance with the Roads and Maritime Code of
Practice for Water Management (RTA, 1999) and relevant EPA guidelines. The
plan will address measures to be implemented in the event of a spill, including
initial response and containment, notification of emergency services and
relevant authorities (including TfNSW and EPA officers).

Contractor

Detailed
design/Preconstruction

Section 4.3 of
QA G36
Environment
Protection

HER-1

Non-Aboriginal
heritage

A Non-Aboriginal Heritage Management Plan (NAHMP) will be prepared and
implemented as part of the CEMP. It will provide specific guidance on

Contractor

Detailed
design

Section 4.10 of
QA G36
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measures and controls to be implemented to avoid and mitigate impacts to
Non-Aboriginal heritage. This would include:

Timing

Ref.

Preconstruction

Environment
Protection

Detailed
design

Section 4.10 of
QA G36
Environment
Protection

Guidance on the briefing to contractors as to the sensitive nature of
heritage areas and informed of any recommended mitigation measures or
controls required
Non-Aboriginal heritage awareness training must be provided for all
contractors and personnel prior to commencement of construction to
outline the identification of potential heritage items and associated
procedures to be implemented in the event of the discovery of nonAboriginal heritage materials, features or deposits (that is, unexpected
finds), or the discovery of human remains
Protective barriers in the form of fencing should be erected along the
extent of the heritage curtilage of heritage items, Shop (former Butcher’s
Shop)(LEP No.I78) and House and Slab Cottage (LEP I83) and remain in
place until all work activities are complete. Erection of fences should be
implemented with the consent and co-operation of authorised owners or
land managers.
HER-2

Non-Aboriginal
heritage

The Standard Management Procedure - Unexpected Heritage Items (Roads
and Maritime, 2015) will be followed in the event that any unexpected heritage
items, archaeological remains or potential relics of Non-Aboriginal origin are
encountered.

Contractor

Preconstruction

Work will only re-commence once the requirements of that Procedure have
been satisfied.
HER-3

Non-Aboriginal
heritage

Considerations during the design process for the new bridge should be given
to ensuring the design and setting of new bridge is sympathetic to the existing
Eastern Creek Bridge form, location and significance.

TfNSW

Detailed
design

Additional
safeguard

HER-4

Non-Aboriginal
heritage

Photographic archival recording should be undertaken of House and Slab
Cottage (LEP I83), 49 Clifton Road and the Group of four cottages.. This is to
be conducted with the consent and co-operation of authorised owners or land
managers. Photographic archival recording should be undertaken by a suitably
qualified heritage specialist in accordance with the Heritage NSW,
Photographic Recording of Heritage Items Using Film or Digital Capture

TfNSW

Detailed
design

Additional
safeguard
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TfNSW

Detailed
design

Additional
safeguard

TfNSW

Detailed
Design Preconstruction

Section 6.7.3

Detailed
Design Preconstruction

Best Practice

(Heritage Office (former) 2006). Copies of all archival documentation are to be
deposited with Blacktown City Council and the local library.
HER-5

Non-Aboriginal
heritage

A heritage interpretation plan should be formulated and implemented in
accordance with the Heritage NSW, Interpreting Heritage Places and Items
(Heritage Office (former) 2005). This is to be undertaken with the consent and
co-operation of authorised owners or land managers.
Heritage interpretation should communicate the history of Eastern Creek
Bridge, Riverstone Railway Station Group and Residence (LEP No. I91 & I93,
SHR No.1237), former Butcher’s Shop (LEP No. I78), House and Slab Cottage
(LEP No.I83) and the Group of four cottages and enable audiences to engage
with the significance of these places and the wider Riverstone area.
Information gathered from the photographic archival recording should be used
to inform the heritage interpretation plan.

HYD-1

Hydrology and
Flooding

During detailed design, final updates to the flooding assessments to be made
by contractor, using the detailed flood models to further mitigate the impacts of
the project on the environment.

Contractor

TfNSW to liaise with DPIE for any remaining dwellings occupied:

HYD-2

Scour and erosion
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o

On the western overbank of Eastern Creek downstream of the
alignment

o

On the eastern side of Richards Avenue downstream of the
alignment

o

On the western side of Denmark Road upstream of the
alignment

o

Between Carlton Street and West Parade upstream of the
alignment are acquired, or at the commencement of
construction have flood impacts mitigated to 0.05m generally
and 0.01m over floor limits.

The cross drainage and bridge structures shall be designed with rip/rap,
aprons and rock mattress protection at detailed design stage. These

Contractor
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protections for erosion and scour will mitigate potential impacts of sediment
mobilisation.
HYD-3

Scour and erosion –
Bells Creek

The western bridge approach scour protection for the toe of embankment is
required. This protection is also required for the bank area of Bells Creek due
to the constriction of flow in the floodplain that the road upgrade introduces,
and the resultant increase in flow velocity.

Contractor

Detailed
Design Preconstruction

Best Practice,
Section 6.7.4

HYD-4

Carlton Street flood
afflux

As an alternate approach to land acquisition, where properties are still
occupied at the commencement of construction, Contractor to re-design the
stormwater drainage inlets and upgrade to the existing 900-millimetre diameter
pipe in Carlton street.

Contractor

Detailed
design Preconstruction

Section 6.7.2

HYD-5

Unnamed Tributary
afflux

Unnamed Tributary 1
Impacts of flooding on future properties north of Garfield Road West are to be
minimised through detailed design review of culvert capacity at PXD01.
Current increases to flood levels downstream do not impact properties, with
future development to be designed with appropriate freeboard to flood levels.

Contractor

Detailed
design

Section 6.7.4

Losses in floodplain storage due to filling of the proposed road corridor must be
offset through compensatory flood storage. Compensatory storage is achieved
beneath the new bridge over Eastern Creek, with additional downstream area
also required. The additional area required for flood storage is identified in the
discussion in Section 3.4.1.

TfNSW

Detailed
design

Section 6.7.4
and Figure 3 8

Direction of runoff is part of the site-specific Erosion and Sediment Control
Plan/s, to be prepared and implemented as part of the Soil and Water
Management Plan

Contractor

Construction

Section 4.2 &
4.3 of QA G36

TfNSW to liaise with DPIE to confirm increased flood levels are compatible with
future development north of the alignment or alternatively liaise with Council to
coordinate detention to mimic the existing storage as a result of cross drainage
capacity and storage south of the current Garfield Road West.
Unnamed Tributary 2
TfNSW to liaise with Council to confirm no attenuation of upstream runoff from
future development and confirm increased levels downstream of Garfield Road
West are compatible with future development.
HYD-6

HYD-7

Flood Storage

Overland runoff from
construction
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Environment
Protection
Section 3.1 of
QA G38 Soil &
Water
Management

HYD-8

Overland flow paths

Site stockpile and compounds to be located further away from overland flow
channels, and outside flooded extends as indicated in the more frequent flood
event mapping.

Contractor

Construction

Section 6.7.2

LCV-1

Landscape character
and visual impact

The Urban Design Plan (2020) (Appendix J) will be implemented to support the
final detailed project design and implemented as part of the CEMP.
Specifically, the mitigation strategies outlined in Section 7 of the Urban Design
Plan will be implemented in the final detailed design where possible, to ensure
a robust urban design solution.

TfNSW

Detailed
design

Standard
Mitigation
measure

LCV-2

Landscape character
and visual impact

Design development will reflect TfNSW (previously Roads and Maritime) Urban
Design Policy and Guidelines.

TfNSW

Detailed
design

Standard
Mitigation
measure

LCV-3

Landscape character
and visual impact

All reasonable measures will be taken to minimise the loss of existing
vegetation. In particular, the proposal will:

TfNSW
Contractor

Detailed
design
Construction

NSW
landscape
character/visual
assessment
impact EIA
practice note
EIA-N04

Contractor

Construction

Standard
Mitigation
measure

Avoid impact to prominent trees and vegetation communities where
possible
Tree removal required for construction and maintenance access
would be limited.
LCV-4

Landscape character
and visual impact
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The visual screening of ancillary facilities will occur during construction.
Ancillary sites and visual screening will be decommissioned, and the sites
rehabilitated to their existing condition or as otherwise agreed with the
landowner on completion of construction.
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LCV-5

Landscape character
and visual impact

Temporary lighting will be sited and designed to avoid light spill into residential
properties and identified sensitive receptors. Night work will be limited to
minimise light spill.

Contractor

Construction

Standard
Mitigation
measure

LCV-6

Landscape character
and visual impact

Suitable landscape treatments will be implemented to maximise screening from
adjacent properties and facilities.

TfNSW

Detailed
design

Standard
Mitigation
measure

LCV-7

Landscape character
and visual impact

All plant material is to be locally sourced (seed collection preferred), with any
seed collection to commence within three months of construction contract
award, where possible.

TfNSW

Detailed
design

Standard
Mitigation
measure

NV-1

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 Interim Construction Noise Guideline (ICNG) (DECC, 2009)
and identify:

Contractor

Detailed
design

Section 4.6 of
QA G36
Environment
Protection

Preconstruction

The NVMP would consider potential vibration impacts associated with
construction activities and would identify feasible and reasonable
measures to mitigate these impacts, including safe working distances
All potential significant noise and vibration generating activities
associated with the activity
Feasible and reasonable mitigation measures to be implemented,
taking into account 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.
NV-2

Noise and vibration

The following general mitigation measures will be applied as practicable:
Limit work to daylight hours
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Preconstruction

Section 7.6.2 of
Appendix F
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Construction

Perform noisy work during less sensitive time periods
Select low-noise plant and equipment
Ensure equipment has quality mufflers installed
Where practicable use smaller/lower capacity plant in reference to the
safe working distances
Where possible, concentrate noisy activities at one location and move
to another as quickly as possible
Vehicle movements outside construction hours, including loading and
unloading operations, should be minimised and avoided where
possible
Ensure equipment is well maintained and fitted with adequately
maintained silencers
Use only necessary sized equipment
Implement worksite induction training, educating staff on noise
sensitive issues and the need to make as little noise as possible
Consider alternatives, such as manually adjustable or ambient noise
sensitive types (“smart” reversing alarms) and closed-circuit TV
systems
Consider installing temporary construction noise barriers
Install noise-control kits for noisy mobile equipment and shrouds
around stationary plant, as necessary
NV-3

Noise and vibration

All sensitive receivers (e.g. schools, local residents) likely to be affected will be
notified at least seven days prior to commencement of any work associated
with the activity that may have an adverse noise or vibration impact. The
notification will provide details of:

Contractor

Preconstruction

Section 7.6.2 of
Appendix F

Construction

The project
The construction period and construction hours
Contact information for project management staff
Complaint and incident reporting

Garfield Road West Upgrade
Review of Environmental Factors

250

No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

Contractor

Preconstruction

Section 7.6.2 of
Appendix F

Construction

QA G36
Environment
Protection

Detailed
design

Section 7.6.2 of
Appendix F

How to obtain further information.
NV-4

Noise and vibration

As part of the NVMP, develop an out-of-hours work protocol, including any
requirements set under the EPL which defines:
All scheduled and planned out-of-hours activities
Any oversized and other deliveries needing to take place out-of-hours
as required by the police or other authorities for safety reasons ·
Other tie-in, utility connection and intersection work that may need to
take place out-of-hours for road user safety issues
Out-of-hours emergency work needed to prevent the loss of life,
property, to prevent harm or as agreed under negotiation with EPA
and affected sensitive receivers
The record-keeping process for capturing agreed and emergency outof-hours work.
Very noisy activities should, as much as practicable, be programmed
for normal working hours. If the work cannot be undertaken during the
day, it should be completed before 12:00 am. In particular, there
should be no jackhammering or saw cutting after midnight.

NV-5

Noise and vibration

Implement noise management controls early in the work program to benefit
receivers while the proposal is being built.

Contractor

Preconstruction
NV-6

NV-7

Noise and vibration

Noise and vibration
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Where possible, locate plant as far from residences as possible and behind
site structures, barriers, screens and/or noise walls. Plan for the use of less
noise/vibration equipment where reasonable and feasible.

Contractor

Architectural treatment would be applied to 25 residential properties and two
schools - Marsden Park Public School and Richard Johnson Anglican School
Marsden Park Campus - in accordance with Section 5.7 of Appendix F.

Designer

Preconstruction

Section 7.6.2 of
Appendix F

Construction
Detailed
design

Section 7.6.2 of
Appendix F

251

No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

PRO-1

Property acquisition

All property acquisition will be carried out in accordance with the Land
Acquisition Information Guide (Roads and Maritime, 2012) and the Land
Acquisition (Just Terms Compensation) Act 1991.

TfNSW project
manager

Preconstruction

Standard
mitigation
measure

Construction

PRO-2

Property acquisition

TfNSW would continue to consult directly with affected property owners
throughout the detailed design phase.

TfNSW project
manager

Detailed
design

Standard
mitigation
measure

PRO-3

Property acquisition

TfNSW would continue to consult with DPIE throughout the detailed design
phase to minimise and optimise the required acquisition.

TfNSW project
manager

Detailed
design

Standard
mitigation
measure

PRO-4

Property acquisition

Acquisition of Crown land will be carried out in accordance with the Crown
Land Management Act 2016.

TfNSW project
manager

Preconstruction

Standard
mitigation
measure

SOC-1

Socio-economic

A Communication Plan (CP) 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):

Contractor

Detailed
design

Socio-economic

Preconstruction

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).
SOC-2

Socio-economic

Minimise the construction footprint on recreational areas and green spaces,
where possible, to maximise the area available for recreational uses and
improve amenity.

TfNSW

Detailed
design

Standard
mitigation
measure

TT-1

Traffic and transport

A Traffic Management Plan (TMP) will be prepared and implemented as part of
the CEMP. The TMP will be prepared in accordance with the Roads and
Maritime Traffic Control at Work Sites Manual (RTA, 2018) and QA
Specification G10 Control of Traffic (Roads and Maritime, 2010). The TMP will
include:

Contractor

Detailed
design

QA G10
Section 2.5
Control of
Traffic

Preconstruction

Confirmation of haulage routes
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Contractor

Construction

QA G10
Section 2.2
Control of
Traffic

Contractor

Construction

QA G10
Section 1.4
Control of
Traffic

Construction
contractor

Preconstruction

Section 4.2 of
QA G36
Environment
Protection

Measures to maintain access to local roads and properties
Site specific traffic control measures (including signage) 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.
TT-2

Traffic and transport

The local bus operators will be consulted to confirm alternative
temporary bus stop and operations during construction
The local community will be notified about the agreed local temporary
bus stop location, as coordinated and managed under the consultation
strategy

TT-3

Property access

Property access will be maintained where feasible and reasonable and
property owners will be consulted before starting any work that may
temporarily restrict or control access
(Side) road and lane closures will be minimised where feasible and
reasonable.

WR-1

General waste
management
impacts

A Waste and Resource Management Plan (WRMP) would be prepared and
implemented as part of the CEMP. The WRMP would include but not be limited
to:
The type and volume of all waste and resource materials

Construction

Measures to avoid and minimise waste associated with the proposal

Garfield Road West Upgrade
Review of Environmental Factors

253

No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

Preconstruction

Section 4.11 of
QA G36
Environment
Protection

Classification of wastes and management options (re- use, recycle,
stockpile, disposal)
Measures to reduce resource use (including sourcing locally, using
recycled materials etc).
Statutory approvals required for managing both on and off-site waste,
or application of any relevant resource recovery exemptions
Procedures for storage, transport and disposal
Destinations for each resource/waste type either for on-site reuse or
recycling, off-site reuse or recycling, or disposal at a licensed waste
facility
Site clean-up for each stage
Monitoring, record keeping and reporting.
The WRMP will be prepared taking into account the Environmental Procedure Management of Wastes on Roads and Maritime Land (Roads and Maritime,
2014) and relevant Roads and Maritime Waste fact sheets
General waste
management
impacts

A Spoil Management Strategy would be developed prior to the commencement
of construction and implement during construction. The strategy would identify
spoil disposal site(s) and describe the management of spoil on-site and during
off-site transport.

Construction
contractor

WR-3

General waste
impacts

Waste accumulation, littering and general tidiness would be monitored during
routine site inspections.

Construction
contractor

Construction

Standard
mitigation
measure

WR-4

General waste
impacts

Training in waste management principles would be included in site inductions
for the workforce.

Construction
contractor

Preconstruction

Standard
mitigation
measure

WR-2

Construction

Construction
WR-5

General waste
impacts
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Workspaces would be maintained, kept free of rubbish and cleaned up at the
end of each working day.

Construction
contractor

Construction

Standard
mitigation
measure
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WR-6

General waste
impacts

A dedicated concrete washout facility would be provided during construction so
that runoff from the washing of concrete machinery and equipment could be
collected and disposed of at an appropriate waste facility.

Construction
contractor

Construction

Section 2.2 of
QA G38 Soil
and Waste
Management

WR-7

General waste
impacts

The waste management hierarchy principles of avoid/reduce/reuse/
recycle/dispose would be used.

Construction
contractor

Construction

Waste
Avoidance and
Resource
Recovery Act
2001

WR-8

General waste
impacts

Where possible, the Environmental Sustainability Strategy 2019-2023
initiatives would be implemented, which include:

Construction
contractor

Preconstruction

RMS
Environmental
Sustainability
Strategy 20192023

Monitoring and reporting on significant waste streams
Ensuring that infrastructure design and construction planning
considers how to minimise the generation of excess spoil

Construction

Identifying where there is potential to recover and reuse materials on
site
Substituting non-renewable materials with recycled or reused
materials where they are fit for purpose, cost effective and affordable
Working with regulatory stakeholders to ensure environmentally sound
opportunities to legally recycle or beneficially reuse waste materials
are maximised
Managing waste to minimise transport related risks and impacts by
using local disposal facilities where feasible and appropriate
Working with our supply chain to assess the feasibility of reusing key
wastes, such as glass, in road construction to reduce our consumption
of virgin materials
Monitoring and reporting on potable and non-potable water use in
areas where water scarcity occurs
Maximising the use of non-potable water in preference to potable
water where feasible.
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WR-9

General waste
impacts

Where possible, the targets set out in the Environmental Sustainability Strategy
2019-2023 would be used, which include:

Construction
contractor

Preconstruction

Standard
mitigation
measure

Construction

RW1 - 100 per cent beneficial reuse of virgin excavated natural
material
RW2 - 100 per cent recovery of clean concrete for beneficial reuse
RW3 - 100 per cent recycling of clean reclaimed asphalt pavement
RW4 - Minimum of 10 per cent cement replacement material (when
locally available), measured by mass, used in concrete during
construction
RW5 - Minimum of 10 per cent recycled content (when locally
available) by volume in road base and sub base
RW6 - Prior to disposal of waste or wastewater an assessment of
viable reuse or recycling options must be carried out.
WR-10

Handling and
disposal of waste

Types of waste collected, amounts, date/time and details of disposal shall be
recorded in a waste register.

Construction
contractor

Preconstruction
Construction

WR-11

Handling and
disposal of waste

All wastes, including contaminated wastes, would be identified, classified,
handled and disposed of in accordance with the NSW Protection of the
Environment Operations Act 1997 and NSW Waste Classification Guidelines
(EPA, 2014)

Construction
contractor

Construction

NSW Protection
of the
Environment
Operations Act
1997
NSW Waste
Classification
Guidelines
(EPA, 2014)

WR-12

Handling and
disposal of waste

Garfield Road West Upgrade
Review of Environmental Factors

Suitable waste disposal locations would be identified and used to dispose of
litter and other wastes on-site. Suitable containers would be provided for waste
collection.

Construction
contractor

Construction

Section 4.11 of
QA G36
Environment
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No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

WR-13

Handling and
disposal of waste

Fuel and chemical storage areas would be appropriately sized and
imperviously bunded.

Construction
contractor

Construction

Standard
mitigation
measure

WR-14

Excavation activities

Where possible and fit for purpose, spoil would be beneficially reused within
the project before off-site reuse of disposal options is pursued.

Construction
contractor

Construction

Section 4.11 of
QA G36
Environment
Protection

WR-15

Excavation activities

Where possible, there would be a balance between cut and fill. If not possible,
spoil would be minimised and import of external fill material for earthwork
would be avoided or reduced, where practical.

Construction
contractor

Construction

Standard
mitigation
measure

WR-16

Excavation activities

Stockpile site management would comply with management principles
consistent with NSW Roads and Maritime Stockpile Site Management
Procedure.

Construction
contractor

Construction

Section 4.11 of
QA G36
Environment
Protection

WR-17

Excavation activities

The stage 2 assessment would classify all waste and identify any
contaminated substances on site, assess whether any remediation work need
to be done and determine the most suitable disposal and re-use options for
waste materials. Excavated material that is not suitable for on-site reuse or
recycling would be transported to a site that may legally accept that material for
reuse or disposal.

Construction
contractor

Construction

Section 4.2 &
4.11 of QA G36
Environment
Protection

WR-18

Green waste

Trees and plant material would be mulched or chipped on-site and used in
landscaping where practicable to stabilise disturbed soils where possible.

Construction
contractor

Construction

Standard
mitigation
measure

WR-19

Resource use and
minimisation

Recycled (or contain recycled content), durable, and low embodied energy
materials would be used to reduce primary resource demand in instances
where the materials are cost and performance competitive and comparable in
environmental performance.

Construction
contractor

Construction

Standard
mitigation
measure

WR-20

Resource use and
minimisation

Order the correct amount of material required for the proposal.

Construction
contractor

Construction

Standard
mitigation
measure
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No.

Impact

Environmental safeguards

Responsibility

Timing

Ref.

WR-21

Resource use and
minimisation

Wherever feasible and reasonable, construction material would be sourced
from within the Sydney region.

Construction
contractor

Construction

Standard
mitigation
measure

WR-22

Resource use and
minimisation

Implement an ISCA rating tool to guide the management and monitoring of
resource use and waste.

Construction
contractor

Construction

Standard
mitigation
measure

WR-23

Resource use and
minimisation

Reduce energy use and greenhouse gas emissions (GHGs) using the following
hierarchy, where possible:

Design contractor

Design

Construction
contractor

Construction

Standard
mitigation
measure

Reducing energy use and GHGs through design (i.e. designing out
the need for activities that use energy or generate GHG emissions)
Undertaking any necessary activities as efficiently as possible (e.g.
maximising energy efficiency)
Where feasible, using renewable energy to replace non-renewable
sources
Reducing GHG emissions using other low-emission sources (e.g.
substituting natural gas for coal-fired electricity)
Offsetting remaining GHG emissions to the extent practicable.
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7.3

Licensing and approvals

Table 7-2 lists the license and approval requirements that would need to be obtained to cover activities that
would be undertaken in constructing the proposal. They relate to the statutory and planning framework
presented in Section 4.
Table 7-2: Summary of licensing and approvals required
Instrument

Requirement

Timing

Protection of the Environment
Operations Act 1997 (s43)

Environment protection licence (EPL) for
scheduled activities, including road construction
and excavation activities, from the EPA.

Prior to start of the activity.

Fisheries Management Act 1994
(s199)

Notification to the Minister for Primary Industries
prior to any dredging or reclamation work.

A minimum of 28 days prior
to the start of work.

Fisheries Management Act 1994
(s219)

Permit to obstruct the free passage of fish
(temporary or permanent) from the Minister for
Primary Industries.

Prior to start of the activity.

Heritage Act 1977 (s139)

Excavation permit from the Heritage Council of
NSW before undertaking excavation work.

Prior to start of the activity.

National Parks and Wildlife Act
1974 (s90)

Aboriginal heritage impact permit from the Chief
Executive of OEH.

Prior to start of the activity.

Crown Land Management Act
2016 (Division 3.4, 5.5 and 5.6)

Lease or licence to occupy areas of Crown land.

Prior to start of the activity

Roads Act 1993 (s138)

Road Occupancy Licence from Transport
Management Centre and Blacktown City Council
for work on TfNSW and council operated roads.

Prior to start of the activity.

Water Management Act 2000
(Division 1A and 4)

A Water Supply Works approval.

Prior to start of the activity.
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8.

Conclusion

This section provides the justification for the proposal taking into account its biophysical, social and
economic impacts, the suitability of the site and whether or not the proposal is in the public interest. The
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.

8.1

Justification

The NSW Government has proposed a road network to support the forecast population growth and
increased traffic and transport in the North West Growth Area. Special Infrastructure Contribution (SIC)
funding was allocated for the development of the proposal, as it was identified that the proposal is required
to support a growing population. Over the next ten years, 33,000 new homes will be provided in the North
West Growth Area, and once fully developed, the area will be home to around 250,000 people. Strategic
planning documents most relevant to the proposal are identified below.
Through the design and environmental assessment process TfNSW has concluded that the preferred
alignment for the project is Option 2 which, out of the options considered, best meets the proposal
objectives and development criteria for the proposal. Option 2 involves the widening of Garfield Road West
from a two-lane road to a four-lane divided road with capacity to widen to six lanes. This option involves the
realignment of Garfield Road West between Fermoy Road and Dromana Road and aligns a north-south
connector road and associated intersection with the existing infrastructure and tie-in locations at Penprase
Street, to avoid land subject to Aboriginal land claims. This option also requires a new bridge structure as
the alignment passes through flood prone land and the confluence of Bells and Eastern Creek. The
preferred alignment would avoid impacts to Aboriginal land claim areas, meet road safety standards,
minimise impacts to local heritage listed Riverstone cemetery, and provide access to future development as
it ties with the existing infrastructure and road future network.
As reflected in Section 6, TfNSW realises that in order to build and operate the proposal there would be a
number of changes to the local area. There would also be some short-term disruption while the proposal is
being built. Such impacts are consistent with similar road-development projects in semi-urban areas and
would be safeguarded and managed by implementing measures that are effective in reducing the
magnitude, extent, duration and scope of the proposal’s impacts. Central to this would be managing and
timing the work to minimise disruption as far as is feasibly and reasonably possible for road users,
residents and other affected stakeholders. Another adverse outcome of building the proposal is its effects
on previously undeveloped areas of land. It would result in some vegetation and tree loss across an area
whose values are protected under State and Commonwealth legislation. It would also have an effect on
areas of Aboriginal heritage value. This REF and its supporting technical studies have identified the risks
and impacts that would occur as a result of building the Proposal and included additional safeguards and
management measures before work starts to ensure the Proposal’s residual effect on the environment is
not significant. The following sub-headings justify the impacts and benefits of the proposal.
8.1.1

Social factors

The concept design development process has looked to minimise the impact of the proposal on social
factors. Construction of the proposal may impact the local amenity of the area temporarily. Amenity issues
associated with the proposal include increases in noise and air emissions, changed traffic conditions and
access arrangements, additional traffic on roads, tree removal and changes to views. The main social
infrastructure affected by the proposal would be Marsden Park Public School, Richard Johnson Anglican
School, Hamrun Club and Marsden Park Fire brigade.
The primary local amenity impacts from the operation of the proposal include road traffic noise, changed
traffic patterns and visual impacts where views of the rural landscape may be obstructed by the road
infrastructure.
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Once operational, the proposal would improve access and connectivity to community services and facilities
within or near the proposal area, primarily by facilitating travel time savings between local centres and key
transport routes such as Riverstone Station, Richmond Road and Windsor Road.
Additionally, the proposal would support improved safety and amenity for local communities and making it
easier and safer for people to use Garfield Road West as a primary route.
8.1.2

Biophysical factors

The construction of the proposal would mainly affect an undeveloped area of grassland. It would however
result in the loss of about 1.54 hectares of endangered ecological communities within the non-certified land.
These vegetation communities supports (or as the potential to support) other protected threatened species.
It would also result in the loss of Aboriginal and non-Aboriginal heritage values and affect the drainage and
flooding characteristics of the area. Safeguards and management measures have again been proposed to
safeguard and minimise impacts. The safeguards are based on design outcomes to reduce either the
footprint of the proposal or manage and control discharges and runoff. Collectively, while there would be
some unavoidable residual effects they are unlikely to be significant. Importantly, the proposal would not
impact on the form, function, survival or wider condition of the biophysical values of the local area or region.
8.1.3

Economic factors

With traffic forecasts to 2036 indicating an increase in vehicle flows and heavy vehicle traffic in the area,
the proposal would improve capacity of Garfield Road West and improve local road connections to facilitate
other future road upgrades.
Once operational, the proposal would have long-term beneficial economic impacts on businesses and
industry through improved access and connectivity, including for freight transport. Reducing delays and
disruptions during flooding events would improve travel times and reliability for freight and commercial
vehicles, reducing transportation costs.
Changes to Garfield Road West could change travel behaviour of local shoppers in the proposal area.
Increased traffic capacity and speed limits along Garfield Road West would improve connectivity to
Marsden Park and other shopping centres. An enhanced roadway would support economic growth and
potentially help reduce congestion and safety issues. As such, this justifies the proposal going ahead.
8.1.4

Public interest

Over the next ten years, 33,000 new homes will be provided in the North West Growth Centre area, and
once fully developed, the area will be home to around 250,000 people. This proposal has been identified to
support the development of the Northwest Growth Centre. This area has been identified for development at
the State level to support future residential and commercial growth. By providing improved traffic flow and
along Garfield Road West and access to commercial areas, the proposal is considered in the public
interest.

8.2

Objects of the EP&A Act

Table 8-1 demonstrates how the proposal would meet the objects (purpose) of the EP&A Act.
Table 8-1: Meeting the objects (purpose) of the EP&A Act
Object

Comment

1.3(a) To promote the social and economic welfare of
the community and a better environment by the proper
management, development and conservation of the
State’s natural and other resources.

The proposal would contribute to the continued
management of traffic and facilitation of development of
the Northwest Growth Centre by ensuring that Garfield
Road West and connections to Richmond Road provide
an acceptable level of service.
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Object

Comment

1.3(b) To facilitate ecologically sustainable development
by integrating relevant economic, environmental and
social considerations in decision-making about
environmental planning and assessment.

Ecologically sustainable development is considered in
Sections 8.2.1 below

1.3(c) To promote the orderly and economic use and
development of land.

The proposal would have long-term beneficial economic
impacts on businesses and industry through improved
access and connectivity, including for freight transport.
Reducing delays and disruptions during flooding events
would improve travel times and reliability for freight and
commercial vehicles, reducing transportation costs
Benefits would include faster travel times and less
accidents. The upgraded road corridor would reflect its
function as a transit arterial, consistent with North West
Growth Centre - Road Network Strategy.

1.3(d) To promote the delivery and maintenance of
affordable housing.

The project is funded for the purposes of providing
infrastructure to meet the future demands of growth and
development in the NWGA

1.3(e) To protect the environment, including the
conservation of threatened and other species of native
animals and plants, ecological communities and their
habitats.

The proposal has been assessed against relevant
environmental legislation that protects and conserves
native flora and fauna, including threatened species,
populations and ecological communities, and their
habitats (refer to Section 6.6).

1.3(f) To promote the sustainable management of built
and cultural heritage (including Aboriginal cultural
heritage).

The Project REF has included an assessment of impact
on built and cultural heritage (including Aboriginal
cultural heritage). Consultation was also undertaken with
the Aboriginal community with respect to Aboriginal
heritage. The initial consultation tasks performed have
been deemed as adequate to support proposal. (refer to
Section 5.3, 6.7 and 6.8)

1.3(g) To promote good design and amenity of the built
environment.

A strategic assessment of utilities within the proposal
area, including: Sydney Water, Telstra, Endeavour
Energy, optic fibre and Stormwater, has been completed
during concept design.
Potential impacts on these utilities have been identified,
including relocations, adjustments and protection work.

1.3(h) To promote the proper construction and
maintenance of buildings, including the protection of the
health and safety of their occupants.

Not relevant to the project

1.3(i) To promote the sharing of the responsibility for
environmental planning and assessment between the
different levels of government in the State.

Not relevant to the project.

1.3(j) To provide increased opportunity for community
participation in environmental planning and assessment.

The Project REF has included consultation with the
public, and with Blacktown City Council with respect to
ISEPP and development of the concept design. The
initial consultation tasks performed have been deemed
as adequate to support proposal.
The REF will be placed on public display to allow the
community to provide feedback on the proposal and the
associated environmental impacts. (refer to Section 5)
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8.2.1

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 an integral consideration throughout the development of the project.
ESD requires the effective integration of economic and environmental considerations in decision-making
processes. The four main principles supporting the achievement of ESD are discussed below.
The precautionary principle
The precautionary principle deals with reconciling scientific uncertainty about environmental impacts with
certainty in decision-making. It provides that where there is a threat of serious or irreversible environmental
damage, the absence of full scientific certainty should not be used as a reason to postpone measures to
prevent environmental degradation.
This principle was considered during route options development (refer to Section 2). The precautionary
principle has guided the assessment of environmental impacts for this REF and the development of
mitigation measures.
To account for the subjectivity of professional judgement applied in environmental assessment and
modelling uncertainty the following precautionary measures have been adopted:
Best available technical information, environmental standards and measures have been used to
minimise environmental risks
The preferred route alignment was selected to avoid or minimise potential damage to known items
or areas of cultural significance
The preferred route alignment minimises potential impacts on existing residential properties and
other existing land uses, while also taking into consideration potential impacts on proposed future
land use
Conservative ‘worst case’ scenarios were considered while assessing environmental impact
Specialist studies were incorporated to gain a detailed understanding of the existing environment.
Intergenerational equity
Social equity is concerned with the distribution of economic, social and environmental costs and benefits.
Inter-generational equity introduces a temporal element with a focus on minimising the distribution of costs
to future generations.
Over the next ten years, 33,000 new homes will be provided in the North West Growth Centre, and once
fully developed, the area will be home to around 250,000 people. This proposal would support this
development for current and future generations.
The proposal would result in the loss of part of Sydney’s natural environment, including 3.43 hectares of
endangered ecological communities that would not be preserved for future generations.
The following intergenerational equity measures have been adopted:
Water quality, fauna connectivity and hydrological measures were included into the design to
ensure that the impacts on the distribution of flora, fauna and ecological communities within
sensitive ecological areas are minimised both for the short and long term
An Aboriginal cultural heritage assessment, including consultation with the local Aboriginal
community, was carried out as part of the route selection process and during the environmental
assessment phase to avoid or minimise the potential for irreparable damage to occur to Aboriginal
cultural heritage during the construction.
Possible compensatory offsets were identified
The economic benefits in the form of freight efficiency and development potential for surrounding
areas for the current and future generation were identified
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Issues that have potential long-term implications were minimised or avoided, for example
consumption of non-renewable resources, waste disposal, greenhouse emissions, removal of
vegetation and impacts on water quality, through route/concept selection and application of
management measures
Requirements to minimise the impact of climate change from greenhouse emissions were
implemented, for example minimising vegetation clearance, optimising fuel economy of all
construction machinery, use of green energy for on-site electrical energy requirements, use of
recycled materials where feasible and investigating the feasibility of using biofuels in construction
equipment
Benefits that the project provides to current and future generations of local communities and the
surrounding region that would maintain or enhance the health, diversity and productivity of the
environment were identified
Issues associated with the sterilisation, fragmentation or better use of agricultural land, especially in
land of regional agricultural importance.
Conservation of biological diversity and ecological integrity
The proposal would require the removal of the following endangered ecological communities:
0.77 hectares of River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North
Coast, Sydney Basin and South East Corner Bioregions (EEC under the BC Act)
0.69 hectares of Cumberland Plain Woodland in the Sydney Basin Bioregion (CEEC under the BC
Act and EPBC Act)
0.08 hectares of Freshwater Wetlands on Coastal Floodplains of the New South Wales North
Coast, Sydney Basin and South East Corner Bioregions (EEC under the BC Act).
State and Commonwealth government guidelines determine if certain actions and activities would have a
significant impact on the values and defining features of legally protected ecological values. Central to the
guidelines is the consideration if the impacts would have a significant impact on biological diversity and
ecological integrity to the point of affecting their overall conservation.
The following measures have been adopted during the development of the proposal for the Conservation of
biological diversity and ecological integrity:
Biodiversity offset package (such as riparian habitat restoration, compensatory habitats, and
progressive revegetation using native seedlings) for unavoidable residual impacts would be
determined through detailed design to offset the loss of CEEC in accordance with the RMS
Guideline for Biodiversity Offsets
The proposal has been designed to minimise its ecological impacts, which has been achieved by
using retaining walls and other design modifications to reduce its footprint
The landscape strategy was developed and implemented which reflected the structure and species
of locally endemic flora to ensure that biological diversity in the local area is maintained
Connectivity and key corridors for species likely to occur in the area was considered during
landscape design
Design features that would allow safe movement patterns for native fauna species were
incorporated into the concept design
Site selection criteria were established for construction phase facilities that include minimising
native vegetation clearance.
Providing the safeguard measures are implemented and the offset strategy implemented, the loss would
not have a material or significant impact on the conservation of the EEC in the area, its biological diversity
and its ecological integrity. This extends to include the habitat value and species the woodland supports.
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Improved valuation, pricing and incentive mechanisms
The principle of internalising environmental costs into decision making requires consideration of all
environmental resources which may be affected by the carrying out of a project, including air, water, land
and living things.
The principle suggests that TfNSW should:
Bear reasonable costs to avoid pollution risks (the ‘polluter pays principle’) and implement controls
to contain or reduce pollution should it occur
Consider the lifecycle environmental, social and economic costs of building, operating and
maintaining the proposal
Implement the proposal’s environmental goals by enabling specialists to identify the most costeffective safeguards and management measures to respond to its predicted environmental
impacts.
TfNSW has committed to safeguards and management measures that would reduce the likelihood of
routine pollution occurring while the proposal is being built and once it is operational. TfNSW has also
committed to safe working methods to reduce the likelihood of an accidental spillage or pollution event,
while providing further precaution by implementing management measures to contain or reduce pollution in
the exceptionally unlikely event that it should occur. Consequently, the proposal has adopted the polluter
pays principle.
TfNSW has also committed to the purchase of recycled materials and materials with low-embodied
energies where feasible and reasonable in their application. These provisions serve to consider the
lifecycle demand on natural resources and their conservation. TfNSW has also committed to sourcing the
materials from local markets, including primary materials wherever possible. Finally, all materials, staff and
equipment, and waste would be obtained and disposed of as close to the proposal footprint as possible
(termed the ‘proximity principle’). This would reduce the proposal’s wider secondary, indirect and lifecycle
impacts.
Finally, TfNSW has developed environmental assessment guidance to allow external parties to prepare its
environmental assessment documentation. These external parties comprise specialists who are competent
in environmental impact assessment and are experienced in identifying cost-effective safeguards and
management measures based on a hierarchy of avoidance over mitigation. In addition, TfNSW has its own
in-house team of environmental specialists who review all environmental assessments to ensure the
safeguards and management measures are cost-effective and achieve the proposal’s environmental goals
and TfNSW’s organisational goals.

8.3

Conclusion

The proposed upgrade of Garfield Road West between Richmond Road, Marsden Park, and Denmark
Road, Riverstone is subject to assessment under Division 5.1 of the EP&A Act. The REF has examined
and taken into account to the fullest extent possible all matters affecting or likely to affect the environment
by reason of the proposed activity.
This has included consideration (as relevant) of conservation agreements and plans of management under
the NPW Act, biodiversity stewardship sites under the BC Act, wilderness areas, areas of outstanding
value, impacts on threatened species 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 EPBC Act.
A number of potential environmental impacts from the proposal have been avoided or reduced during the
concept design development and options assessment. The proposal as described in the REF best meets
the project objectives but would still result in some impacts on biodiversity and flooding. Safeguards and
management measures as detailed in this REF would ameliorate or minimise these expected impacts.
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The proposal would provide the following benefits:
Improve access and connectivity to community services and facilities within or near the proposal
area, primarily by facilitating travel time savings between local centres and key transport routes
such as Riverstone Station, Richmond Road and Windsor Road
Support improved safety and amenity for local communities and making it easier and safer for
people to use Garfield Road West as a primary route
Provide long-term beneficial economic impacts on businesses and industry through improved
access and connectivity, including for freight transport
Reduce delays and disruptions during flooding events and reliability for freight and commercial
vehicles, reducing transportation costs.
Increased traffic capacity and speed limits along Garfield Road West would improve connectivity to
Marsden Park and other shopping centres.
On balance the proposal is considered justified and the following conclusions are made.
Significance of impact under NSW legislation
There would be no significant impact on any other aspect of 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 Division 5.2 of the EP&A Act. The proposal is subject to assessment under Division 5.1 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 threatened species, ecological communities or
migratory species, within the meaning of the Environment Protection and Biodiversity Conservation Act
1999. This REF has considered the consistency of the activity with relevant recovery plans, threat
abatement plans, conservation advices and guidelines provided by the Australian Government. The REF
finds that the activity will not threaten the long-term survival of nationally listed biodiversity matters and that
suitable offset measures can be secured as set out in the Biodiversity Offset Strategy to be prepared during
detailed design for the proposal in accordance with the RMS Guidelines for Biodiversity Conservation
(2016).
This REF has been prepared to meet the requirements of the Environment Protection and Biodiversity
Conservation Act 1999 strategic assessment approval for Transport for NSW Division 5.1 road activities. A
referral to the Australian Government Department of the Environment and Energy is not required.
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9.

Certification

This review of environmental factors provides a true and fair review of the proposal in relation to its
potential effects on the environment. It addresses to the fullest extent possible all matters affecting or likely
to affect the environment as a result of the proposal.

Greg Byrnes, BE(env), MEnvLaw, M.EIANZ
Technical Director, Environment,
Mott MacDonald Australia Pty Ltd
Date: 28/10/2020

I have examined this review of environmental factors and accept it on behalf of Transport for NSW.
John Kalantzis
Project Development Manager – Program 6-7
Western Sydney Project Office
Date: 28/10/2020

……..………………….
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11. Terms and acronyms used in this REF
Term/ Acronym

Description

ABS

Australian Bureau of Statistics

Abutments

A structure built to support the lateral pressure of an arch or span,
e.g. at the ends of a bridge.

Afternoon peak period

Between 5pm and 6pm

AHIP

Aboriginal heritage impact permit

AHMP

Aboriginal heritage management plan

Alignment

The vertical and horizontal location of the road

AQMP

Air quality management plan

AS

Australian Standard

ASSMAC

Acid Sulfate Soil Management Advisory Committee

AusLink

Mechanism to facilitate cooperative transport planning and funding by
Commonwealth and state and territory jurisdictions

BAR

Biodiversity assessment report

BC Act

Biodiversity Conservation Act 2016 (NSW)

BTEX

Benzene, toluene, ethylbenzene, and xylenes

Capacity

Maximum number of vehicles which has a reasonable expectation of
passing over a given section of a lane or a road in one direction
during a given time period under prevailing road and traffic
conditions.

CEMP

Construction environmental management plan

Clearway

A kerbside lane in which vehicles may only stop at certain times of
the day.

CHAR

Cultural heritage assessment report

CMP

Contaminated land management plan

CNVMP

Construction Noise and Vibration Management Plan

CO

Carbon monoxide

dB

Decibel

dBA

A-weighted decibel

EIA

Environmental impact assessment

EIS

Environmental impact statement
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Term/ Acronym

Description

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

EPL

Environmental protection license

FFMP

Flora and fauna management plan
The term used to place material to either in fall a low point in the

FM Act

Fisheries Management Act 1994 (NSW)

Heritage Act

Heritage Act 1977 (NSW)

IHO

Interim heritage order

ISEPP

State Environmental Planning Policy (Infrastructure) 2007

km/h

Kilometres per hour

LALC

Local Aboriginal Land Council

LEP

Local Environmental Plan. A type of planning instrument made under
Part 3 of the EP&A Act.

LGA

Local Government Area

LoS

Level of Service. A qualitative measure describing operational
conditions within a traffic stream and their perception by motorists
and/or passengers.

m2

Metres squared (area)

m3

Metres cubed (volume)

Morning peak period

Between 8am and 9am

MNES

Matters of national environmental significance under the
Commonwealth Environment Protection and Biodiversity
Conservation Act 1999

NPW Act

National Parks and Wildlife Act 1974 (NSW)

Noxious Weeds Act

Noxious Weeds Act Noxious Weeds Act 1993 (NSW)

RMS

NSW Roads and Maritime Services
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Term/ Acronym

Description

OEH

NSW Office of Environment and Heritage

PACHCI

Procedure for Aboriginal Cultural Heritage Consultation and
Investigation

Pavement

Term used to describe the road surface

Peak period

The time of day where the roads are at their busiest, commonly
referred to as rush hour

Piers

An upright support for a structure or superstructure such as an arch
or bridge

REF

Review of Environmental Factors: the term used within this document
to refer to this document

Retaining walls

Retaining walls are structures designed to restrain soil to unnatural
slopes. They are used to bound soils between two different
elevations often in areas of terrain possessing undesirable slopes or
in areas where the landscape needs to be shaped severely and
engineered for more specific purposes like hillside farming or
roadway overpasses

SEPP

State Environmental Planning Policy. A type of planning instrument
made under Part 3 of the EP&A Act.

CM SEPP

State Environmental Planning Policy (Coastal Management) 2018

SHR

State heritage register

SIS

Species Impact Statement

SOHI

Statement of heritage impact

Steel through girders

A girder typically formed in an I-shape

Steel truss

The creation of an open structure forming short sections of girder or

The proposal

The proposed Garfield Road West upgrade discussed in this
document

TMP

Traffic management plan

TfNSW

Transport for NSW

WRMP

Waste and Resource Management Plan

QA Specifications

Specifications developed by Transport for NSW for use with road
work and bridge work contracts let by Transport for NSW.
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