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Executive summary

The proposal
Roads and Maritime Services (Roads and Maritime) is planning for a future upgrade and extension
of Archbold Road, a north-south access road into the Western Sydney Employment Area (WSEA).
It would connect Old Wallgrove Road, Eastern Creek with the Great Western Highway at
Minchinbury. It would also provide direct access to and from the M4 Western Motorway. The
development work for the proposal is being undertaken by Roads and Maritime at the request of
the Department of Planning and Environment (DP&E) to support the development of the WSEA.
This proposal was first identified in 2007 under the Erskine Park Link Road Network Concept Plan
(the ‘Concept Plan’). The Concept Plan identified the need to build a number of roads to service
the development of the WSEA. It was approved by the DP&E in 2009 with a number of conditions
to be addressed as part of the review of environmental factors (REF).
The key features of the proposal include:

· A new 3.8 kilometre long dual carriageway between Old Wallgrove Road and Archbold Road
· The existing 1.2 kilometre section of Archbold Road widened and upgraded from two-lanes to

four-lanes
· A road bridge and a separate pedestrian/cycle bridge over the M4 Western Motorway
· New east-facing ramps to and from the M4 Western Motorway
· Building a road bridge over two major water supply pipelines near Old Wallgrove Road.
These features would be supplemented by:

· A new shared-use footpath and cycleway along the entire western side of the road
· Seven new intersections to access the WSEA
· New east-facing ramps to enter and exit the M4 Western Motorway
· An upgrade to the existing road bridge over the M4 Western Motorway and along Archbold Road
· Upgrades to five existing intersections.
The route and key features of the proposal had been previously selected as part of concept plan
under Part 3A of the Environmental Planning and Assessment Act 1979 (EP&A Act), but excluded
an assessment of bridging the water supply pipelines and the M4 Western Motorway.

Need for the proposal
DP&E has identified the need to release land within the WSEA to support 40,000 future jobs over
the next two decades. This proposal would provide vital access for two of the major precincts that
form the WSEA, namely the Ropes Creek and Eastern Creek precincts. This proposal would allow
land to be accessed for these precincts’ development. It would then support the precincts
commercial and industrial operation by providing access to a number of major arterial roads and
the M4 Motorway and M7 Motorway.

Proposal objectives
The objectives of the proposal are to:

· Unlock land in the northern part of the WSEA for its release and development
· Provide convenient and reliable freight access into the WSEA from the motorway network
· Cater for future WSEA traffic
· Provide alternative travel choices
· Support local and regional economic development
· Mitigate social and environmental impacts and address the future assessment requirements

specified by the Minister for Planning.
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Options considered
The options selection process started in 2007 with the Concept Plan. By considering the future
land use demand and zoning for the WSEA and in consultation with DP&E, Roads and Maritime
identified the need for three access roads; an east-west access, a north-south access, and future
access connections to the employment lands south of the water pipelines. Preferred alignments
were subsequently developed for each access road.
The Concept Plan also investigated options for maximising the use of the available land for its
development as an industrial estate. In response to the concept plan, options were assessed to
service the industrial estate to maximise the development return of available land. During this
process, different alignments, access points and access arrangements were considered.
With a commitment from the NSW Government in 2015 to progress the concept design for the
north-south access, Roads and Maritime investigated the identified preferred road design and
alignment presented in the Concept Plan and the Ropes Creek Industrial Estate Concept Plan.
This investigation confirmed that both concept plans needed a connection into the WSEA to
sufficiently meet expected traffic demand for the area.
While both concept plans determined the need for connectivity to the WSEA, neither plan provided
details on how the proposal would bridge the water pipelines and the M4 Western Motorway. This
led to the development of:

· Three options for building a road bridge over the M4 Western Motorway that considered its
relationship with, and connection to the existing road bridge, east-facing ramps as proposed
and the future potential need to build west-facing ramps to the M4 Western Motorway

· Three options for building a shared-use path bridge over the M4 Western Motorway that also
considered its relationship with and connection to the existing road bridge, east-facing ramps
as proposed and the future potential need to build west-facing ramps to the M4 Western
Motorway

· Four options for building a combined road and shared-use bridge over the water pipelines that
focussed on their crossing point and alignment.

The above considerations defined the form and structure of each option, including overall length,
span length, curvature and the number of piers needed to provide structural support.
While all 10 options shared many common advantages and disadvantages, due to the similarity in
what they were achieving, there were a number of key considerations:

· Building a bridge over the water pipelines with the fewest number of piers would have the least
impact on the operation of, and access to, this land for WaterNSW (who operate and maintain
the pipelines). It would also make the bridge easier to maintain

· Replicating the simplistic design, structure and general form of the existing road bridge would
be appropriate for the location at the M4 Western Motorway both for the new road bridge and
the new shared-use path bridge. This would also provide a solution that would be both cost-
effective to build and cause minimal disruption to motorway traffic.

Following extensive consultation with key stakeholders, Roads and Maritime selected the preferred
option for the two bridges to provide a cost-effective solution to meet the requirements of the concept
plan approval.

Statutory and planning framework
The proposal would be built under Part 5 of the EP&A Act in response to the conditions provided
by the Minister of Planning’s approval of the Concept Plan. This allows Roads and Maritime to
build roads consistent with the provisions of Clause 94 of State Environmental Planning Policy
(Infrastructure) 2007 providing it meets its obligations under Part 5 of the EP&A Act. This requires
Roads and Maritime to “examine and take into account to the fullest extent possible all matters
affecting, or likely to affect, the environment by reason of that activity” before determining if the
proposal should be built. Roads and Maritime is also required to determine if any other legal
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provisions are triggered that would require the proposal to either be approved by a third-party
under development consent or whether any supplementary assessment is needed.
This REF has assisted Roads and Maritime to meet its legal obligations. The REF concludes that
the proposal would have no significant impact on matters of national environmental significance
protected under the Commonwealth Government Environment Protection and Biodiversity
Conservation Act 1999, or critical habitat, threatened species, populations, or communities either
listed under the NSW Threatened Species Conservation Act 1995 or the NSW Fisheries
Management Act 1994. It concluded that the proposal can be determined under Part 5 of the EP&A
Act without the need for strategic assessment, and it does not require any additional external
planning approvals. However, before starting work, Roads and Maritime would also need to obtain
a number of the following permissions and licences, including:

· Aboriginal heritage impact permit(s) under the National Parks and Wildlife Act 1974
· Road Occupancy Licence under the Roads Act 1993
· Excavation and exception permits under the Heritage Act 1977
· Environmental protection licences under the Protection of Environment Operations Act 1997.

Finally, Roads and Maritime would need to implement the relevant conditions of approval set by the
NSW Minister for Planning relating to the Concept Plan.

Community and stakeholder consultation
Consultation on the proposal started in 2007 when developing the environmental assessment for
the Concept Plan. Specific consultation relating to this proposal started in 2015 and included:

· Meeting with the DP&E in 2015
· Distributing project update in 2016
· Consulting with Aboriginal stakeholders in 2015 and 2016
· Notifying Government agencies about the proposal’s impacts on existing public infrastructure
· Meeting and discussing the proposal’s progression with utility providers, community groups, local

Council, landowners and key Government agencies.
Roads and Maritime started consultation with the local community on the proposed road accesses
into the WSEA in 2007, to inform preparation of the concept plan. This led to the community
making a number of suggestions that were carried forward into the concept plan, including:

· Pedestrian and cyclist provisions
· Public transport provisions and priorities
· Avoiding impacts on the area’s ecological values.
In March 2016, Roads and Maritime distributed a project update inviting the community and
stakeholders to comment on the proposal. The feedback focussed on the adequate control and
management of construction noise generated while building the proposal. This included comments
on the treatment of operational noise, and whether west-facing ramps should be built in addition to
the east-facing ramps. In response, Roads and Maritime has completed a technical noise
assessment to identify the range of controls and treatments needed to manage noise impacts. With
regards to the provision of west-facing ramps, the community needs form part of a wider
consideration for regional access to western Sydney and the planned Western Sydney Airport
precinct. As such, the proposal has been designed to readily allow for future inclusion of west
facing ramps.
Roads and Maritime also consulted with other Government agencies and stakeholders to develop
the concept design and the proposal’s environmental assessment. Consultation was carried out via
written correspondence and meetings. The purpose of these consultations was to help identify key
environmental and community issues and opportunities, and to discuss potential safeguards and
management measures.
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Overall, Roads and Maritime received mostly positive feedback about the proposal and will
continue to keep the community and stakeholders informed as the proposal progresses and to
consider improvement suggestions and other feedback.
The next stage of the proposal is to display the REF for community and stakeholder consultation.
Following the public display period, Roads and Maritime will collate submissions and respond to
them in a submissions report. After considering the submissions, Roads and Maritime will
determine whether the proposal should proceed in its current form or whether any changes are
required. It may also identify the need for additional environmental assessments, safeguards or
management measures.

Environmental impacts
Most of the proposal would be built across open land that is both publically and privately owned.
The majority of land is either undeveloped open space or used for agricultural grazing. The local
environment is also characterised by:

· Industry and business both to the south, located off Old Wallgrove Road, and to the north, located
off Archbold Road

· The residential suburbs, one kilometre west of Eastern Creek and Minchinbury, immediately to
the east, which also includes a range of social and community infrastructure

· The existing road network includes Lenore Drive, the M4 Western Motorway and the
Great Western Highway which runs east-west across the area and the Westlink M7 Motorway
that runs north-south about one kilometre east of the area

· The area’s Aboriginal settlement and European agricultural history.
The proposal is predicted to beneficially and adversely affect the above characteristics and values
in the following ways:

Benefits
During construction the proposal would:

· Promote local and regional job creation
· Promote the use of local services and amenities by employees
· Be mainly built offline to mitigate road user disruption or delays; where work needs to take

place on busy roads, it would take place outside of peak periods.
Once operational, the proposal would:

· Provide direct road access into the northern section of the WSEA from the M4 Western
Motorway and the Great Western Highway and indirectly from the Westlink M7 Motorway via
Lenore Drive

· Provide active transport access into the northern section of the WSEA
· Improve bus access into the WSEA
· Provide access to develop the WSEA and therefore support job growth and creation
· Create minor improvements in average speeds on the surrounding roads through the provision

of better connectivity and access
· Contribute to providing good connectivity between the wider Western Sydney Priority Growth

Area and the WSEA therefore supporting the aim of people living and working locally
· Deliver socioeconomic benefits to the local community and future business and industry having

improved access along the M4 Western Motorway corridor.

Impacts
During construction the proposal would:

· Temporarily generate noise that would affect Minchinbury residents and people working in the
area

· Cause temporary impacts through general site activity including vehicle movements, dust
generation and visual impacts consistent with any road construction work
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· Cause minor and occasional delays while some of the work takes place on Archbold Road
through traffic management controls including guiding construction traffic in and out of the area

· Require a reasonable amount of ground excavation and earthworks across the main
undeveloped areas of the site and the subsequent stockpiling of material close to Lenore Drive,
which would increase the risk for erosion and sedimentation as well as dust dispersion

· Cross eight drainage lines that flow into Ropes Creek, which means there is risk for sediment
and pollutant discharge into an important watercourse

· Result in medium-term visual impacts due to the time it would take from clearing the land for
development to the urban design and landscape treatments to establish and mature.

Once operational the proposal would:

· Bring traffic closer to the properties that back onto Archbold Road and those located next to the
M4 Western Motorway, which would potentially increase noise levels

· Result in a change in Archbold Road’s characteristics due to its upgrade from a local road to a
sub-arterial road that would support more heavy vehicle traffic movements

· Result in the transformation of the undeveloped landscape south of the M4 Western Motorway
through introducing a new road. This would be in the context of an area of land that has already
been approved for industrial and commercial development in the future

· Result in the loss of woodlands south of the M4 Western Motorway that is protected under
State and Commonwealth legislation. This would also result in the loss of habitat that supports
a protected species of snail and has the potential to support other protected species

· Result in the loss of other aquatic and terrestrial vegetation and trees that provide habitat that
may support various other non-protected species

· Change the amenity of the Archbold Road corridor while having an effect on the area’s
community values in how people perceive, use and relate to the existing road

· Result in the loss of the kerbside car parking along Archbold Road and a temporary loss of
access to Everton Park from Archbold Road

· Result in the loss of the section of Everton Park that runs along Archbold Road.
Roads and Maritime has proposed a number of safeguards that would be introduced when building
the proposal to mitigate its temporary impact on the receiving environment. The safeguards also
include a number of precautionary and preventative controls to reduce the risk for accidents, spills
and other work-related impacts. They include:

· Consideration of noise walls and at-property treatment measures to mitigate operational traffic
noise impacts, including their overall appearance, design and visual impact

· Detailed design footprint improvements to reduce the proposal’s ecological impacts, while
offsetting any residual impacts by enhancing habitats locally

· Development and refinement of the proposal’s urban design and landscape and planting
strategy to improve the road’s long-term amenity and value for its user and the local
community.

The operational proposal has been designed to reduce its permanent effects. This includes
measures to improve the visual appearance of the road corridor, as supplemented by landscape
planting and other treatments. The loss of important and protected ecological habitat would also be
offset. Finally, the other main design outcome would be mitigation along Archbold Road and the
M4 Western Motorway to ensure that operational noise was reduced to acceptable levels.

Justification and conclusion
The concept of building the proposal was approved by DP&E in 2009. This was in response to the
need to provide access into the Ropes Creek and Eastern Creek Precincts. The proposal
considered in this REF is therefore a justified response to the need for a north-south access road.
The access road would allow the northern section of the WSEA to be developed for commercial
and industrial land uses. It would then support future job creation in western Sydney. The proposal
would also provide access to and from the M4 Western Motorway, the Great Western Highway,
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and indirectly, the Westlink M7 Motorway. This would be key for the businesses that are likely be
attracted to the area in the future.
Roads and Maritime have met their requirement to select a preferred option for the bridge over the
water pipelines which would include a solution with the least number of piers, while the preferred
option for the bridges over the M4 Western Motorway was based on a functional simple design that
complemented the existing bridge.
Roads and Maritime recognises 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 temporary impacts while the
proposal is being built. Such impacts are consistent with similar road-development projects and
would be safeguarded and managed by implementing environmental management measures.
These measures are proven to be effective in reducing the magnitude, extent, duration and scope
of the proposal’s impacts. This includes managing and timing the work to mitigate the disruption for
road users, residents and other impacted stakeholders.
The proposal is subject to determination under Part 5 of the EP&A Act. This REF has examined
and considered impacts affecting or likely to affect the environment from building and operating the
proposal. In conclusion, the proposal’s impacts are not likely to be significant and therefore there is
no need for an environmental impact statement to be prepared and approval to be sought from the
Minister of Planning under Part 5.1 of the EP&A Act. The proposal is also unlikely to affect
threatened species, populations or ecological communities or their habitats, within the meaning of
the Threatened Species Conservation Act 1995 or Fisheries Management Act 1994 and therefore
a species impact statement is not required.
Finally, the proposal is unlikely to significantly affect Commonwealth land or have a significant
impact on any matters of national environmental significance. Therefore, there is no need to either
undertake a strategic assessment or refer the proposal to Department of the Environment and
Energy for a decision by its Minister on whether assessment and approval is required under the
Environment Protection and Biodiversity Conservation Act 1999.
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1 Introduction

This Chapter introduces the proposal and provides the context of the environmental assessment. It
introduces the proposal and project development history along with the purpose of the report.

1.1 Proposal identification
Roads and Maritime Services (Roads and Maritime) proposes to upgrade and extend Archbold
Road to service the Western Sydney Employment Area (WSEA). Concept approval for the majority
of the proposal was granted by the NSW Minister for Planning in 2009 as part of the Erskine Park
Link Road Network Concept Plan (the Concept Plan, refer to section 2.1 and section 4.1). Its
purpose is to provide access to the Ropes Creek and Eastern Creek Precincts in the WSEA to
support their future commercial development (refer to Figure 2-1).
The proposal is to build a five kilometre (km) long dual carriageway running north-south between
Old Wallgrove Road and the Great Western Highway. The proposal’s key features are:

· 3.8 kilometres of new dual carriageway and the upgrade of 1.2 kilometres of existing single
carriageway

· Two new road bridges, one over the M4 Motorway and one over two water supply pipelines
· The upgrade of an existing road bridge over the M4 Motorway
· A new shared pedestrian and cycle path west of the existing bridge over the M4 Motorway
· Seven new intersections, the upgrade of five existing intersections, and east facing ramps to

the M4 Motorway
· Supporting road infrastructure such as signage, lighting, drainage and landscape planting.
Figure 1-1 shows the location of the WSEA and Figure 1-2 shows the WSEA precincts. Figure 1-3
shows the Concept Plan road layout and Figure 1-4 provides an overview of the proposal.
Chapter 3 describes the proposal in more detail.

Source: Jacobs, 2015

Figure 1-1: WSEA location and context
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Source: NSW Department of Planning and Environment, 2007

Figure 1-2: WSEA precincts

Source: Roads and Maritime, 2007

Figure 1-3: The Concept Plan road layout
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Source Roads and Maritime

Figure 1-4a: The proposal (southern section)
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Source Roads and Maritime

Figure 1-4b: The proposal (central and northern sections)

1.2 Purpose of the report
This review of environmental factors (REF) has been prepared by WSP on behalf of Roads and
Maritime Western Sydney Program Office. For the purposes of this work, Roads and Maritime is
the proponent and the determining authority under Part 5 of the NSW Environmental Planning and
Assessment Act 1979 (EP&A Act). The purpose of the REF is to describe the proposal, document
its likely impacts on the environment, and detail the protective measures to be implemented.
The description of the proposed work and its associated environmental impacts has been carried
out 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, NSW Department of Urban
Affairs and Planning, DUAP, 1995/1996), the NSW Threatened Species Conservation Act 1995
(TSC Act), the NSW Fisheries Management Act 1994 (FM Act), and the Australian Government’s
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).
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In doing so, the REF helps to fulfil the requirements of:

· Section 111 of the EP&A Act that Roads and Maritime “examine and take into account to the
fullest extent possible, all matters affecting or likely to affect the environment by reason of the
activity”.

The findings of 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 Part 5.1 of the EP&A Act

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

· The significance of any impact on nationally 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 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 for a decision by the Commonwealth Minister for the Environment on whether
assessment and approval is required under the EPBC Act.

1.2.1 Future assessment requirements
The Minister for Planning approved the Concept Plan in August 2009. Associated conditions
included a series of future assessment requirements that apply to components of the above
project. The relevant assessment requirements to this proposal are set out at the start of each
chapter as required.
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2 Need and options considered

This Chapter describes the strategic and operational need for the proposal. It identifies the various
options considered in selecting the preferred option.

The Concept Plan future assessment requirements Section
where
addressed

Requirement 3.1b: demonstration that the proposal is consistent with the
requirements of this Concept Plan approval, generally consistent with the
scope and intent of the Concept Plan outlined in the documents under
condition 1.1 of this approval, and is generally consistent with any strategic
planning associated with areas south of the pipeline

Section 2.1

Requirement 3.1d: traffic and transport: detail what arrangements or
changes are required for access to adjoining properties to ensure the network
performance and safety of the proposed road network is maintained. In
undertaking this assessment, consideration should be given to any Precinct
Plan, Development Control Plan or similar strategic plan (where relevant) that
has been prepared for adjoining land holdings.

Section 2.1

2.1 Strategic need for the proposal
The WSEA has been identified as providing land release and allocation to support 40,000 future
jobs over the next two decades (DP&E, 2007 and Transport for NSW, 2012b). DP&E also expects
that 80 per cent of the WSEA would either be allocated or built over the next 10 years. In response,
the need for the proposal was identified in the Concept Plan, which was approved by the then
Minister for Planning in 2009. The overall justification for the Concept Plan was to provide a link
road that connects the WSEA with Erskine Park, Marme Road, the M4 Motorway and M7
Motorway. The proposal is part of this need in providing the required road access into two major
precincts of the WSEA, namely the Ropes Creek and Eastern Creek Precincts. This would initially
allow land to be accessed for its development and then support the precinct’s commercial and
industrial operation by providing access to the major roads in the area.
The proposal also has a strategic setting in Government policy as described below.

2.1.1 NSW Metropolitan Strategy and a Plan for Growing Sydney
The Metropolitan Strategy City of Cities: A Plan for Sydney’s Future was commonly referred to as
the Metropolitan Strategy. It was the precursor to a Plan for Growing Sydney (DP&E, 2014a).
While this Metropolitan Strategy has been replaced, it remains important to the proposal as it
resulted in the creation of the WSEA. It also recognised the need to build roads and provide
transport infrastructure to access the area to allow its future development.
Despite the current Plan for Growing Sydney not referring to the WSEA in detail, it does reinforce
the need to provide road and transport access to help with Sydney’s growth and development. The
proposal supports this by providing and improving access to the major roads in the area including
the M4 Motorway, the Great Western Highway and the M7 Motorway. It also provides future travel
choice through introducing pedestrian, cycle and bus infrastructure. It therefore strengthens access
and supports delivering an integrated transport solution consistent with the current plan’s
objectives.

2.1.2 North West Subregional Strategy
The North West Subregional Strategy implements the Metropolitan Strategy across the north-west
region including the WSEA. A key direction of the above Strategy is the connection of the WSEA to
the regional road network.
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The Strategy acknowledges that the existing road network and capacity is not capable of
supporting the expected future traffic growth that would be generated in delivering the WSEA.
Roads and Maritime responded to this by developing the Concept Plan to include three key roads
one of which forms this proposal.

2.1.3 NSW long term Transport Master Plan
The Long Term Transport Master Plan (Transport for NSW, 2012b) provides the framework for
delivering an integrated, modern transport system across NSW over the next 20 years. It identifies
transport actions and investment priorities over the short, medium and long term that have
emerged in response to six identified transport challenges. The Master Plan is clear in identifying
the need to:

· Improve the road network and bus infrastructure around Western Sydney
· Develop the road network servicing the growth centres
· Provide links between the future workforce and employment hubs.
The proposal directly responds to this need in improving the road network and connectivity in the
WSEA for businesses, freight traffic and employees. This is to be supplemented by providing
people with alternative travel choices through proposing to build walking, cycling and public
transport infrastructure.

2.1.4 Supporting NSW strategies and policies
The proposal is also supported under the policies, goals, objectives and targets of a number of
other strategic planning documents as summarised in Table 2-1.
Table 2-1: Supporting NSW strategies and policies

NSW State Infrastructure Strategy

The Strategy identifies the WSEA as being central to providing the infrastructure needed to
support future job growth in the State. The Strategy reinforces that transport access to and from
the WSEA is important to the success of attracting people and employers to the area.

Sydney’s Cycling Future: Cycling for Everyday Transport

The proposal would provide cycling access throughout to make it a more attractive travel choice
for workers and others in the future, consistent with the aims of this plan.

Sydney’s Walking Future: Connecting People and Places
The proposal would provide pedestrian access throughout to make it a more attractive travel
choice for workers and others in the future, consistent with the aims of this plan.
Sydney’s Bus Future: Simpler, Faster, Better Bus Services

The proposal would provide bus infrastructure and priority measures at key intersections to make
it a more attractive travel choice for workers and others in the future, consistent with the aims of
this plan.
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State Priorities: Making it Happen.

The proposal would:

· Support job creation in the WSEA consistent with the creating jobs priority
· Provide new transport infrastructure to access the WSEA, consistent with the building

infrastructure priority
· Be built and would operate under a number of environmental safeguards and management

measures to avoid and minimise environmental impacts consistent with the keeping our
environment clean priority.

2.2 Existing infrastructure
Table 2-2 describes the existing road infrastructure that forms part of, and intersects with, the
proposal footprint.
Table 2-2: Key roads in the local area

Road Description

Archbold Road · Local road currently about two kilometres long. Includes an operational
section about 0.8 kilometres long connecting the Great Western Highway
and Sargents Road. The closed section crosses over the M4 Motorway

· One lane in each direction
· 60 kilometre per hour (km/h) speed limit
· Provides regional freight and commercial access to the west and

residential access to the east
· Up to 3,600 vehicles use the road every day
· About 5% heavy vehicle traffic.

M4 Motorway · Urban motorway about 40 kilometres long connecting the Blue
Mountains and Parramatta Road

· Three lanes in each direction with approval to upgrade for four lanes in
each direction between Roper Road and the M7 Interchange and install
Smart Motorway technology (refer to section 2.5.1)

· 110 km/h speed limit
· Provides regional freight, recreational and commuter access between

Sydney and the Blue Mountains
· Up to 70,000 vehicles use the road every day
· About 5% heavy vehicle traffic.

Great Western
Highway

· State highway about 210 kilometres long connecting Sydney and
Bathurst

· Three lanes in each direction in this section
· 80 km/h speed limit
· Provides a mixture of local, commercial and residential access and wider

regional freight, recreational and commuter access between Sydney and
Bathurst as an alternative to the M4 Motorway

· Up to 29,000 vehicles use the road every day
· About 8% heavy vehicle traffic.
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Road Description

Old Wallgrove
Road (east west)

· Sub-arterial road about 1.5 kilometres long connecting Lenore Drive and
Wallgrove Road

· Two lanes in each direction as upgraded and operational from April 2017
· 80 km/h speed limit
· Provides access into the WSEA from the M7 Motorway
· Up to 13,500 vehicles use the road every day
· About 25% heavy vehicle traffic.

Old Wallgrove
Road (north
south)

· Local road about 1.5 kilometres long connecting Lenore Drive and Burley
Road

· Being upgraded to two lanes in each direction
· 60 km/h speed limit
· Provides access to the commercial areas off Old Wallgrove Road
· Up to 550 vehicles use the road every day
· About 20% heavy vehicle traffic.

Lenore Drive · Sub arterial road about five kilometres long connecting Erskine Park
Road and Old Wallgrove Road

· Two lanes in each direction
· 80 km/h speed limit
· Provides access into the WSEA from Erskine Park
· Up to 12,850 vehicles use the road every day
· About 25% heavy vehicle traffic.
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Figure 2-1 shows the location of the above roads relative to the proposal.

Source: Jacobs

Figure 2-1: Existing road network and study area

2.3 Proposal objectives and development criteria
This section lists the objectives and development criteria for this proposal.

2.3.1 Proposal objectives
The proposal’s objectives are to:

· Unlock land in the northern part of the WSEA for its release and development
· Provide convenient and reliable freight access into the WSEA from the motorway network
· Cater for future WSEA traffic
· Provide alternative travel choices
· Support local and regional economic development
· Mitigate social and environmental impacts and address the future assessment requirements

specified by the Minister for Planning.

2.3.2 Development criteria
Development criteria were selected in 2007 to develop the Concept Plan (Roads and Maritime,
2008). No new or specific criteria were selected to develop the concept design for this proposal.
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2.3.3 Urban design objectives
The proposal’s landscape objectives are to:

· Create a single unified design along the length of the road with subtle differences between
landscape zones

· Conserve the remnant Shale plains woodland close to the M4 Motorway (refer to section 6.3.2)
· Create visual cohesion and filter views of future industrial development
· Provide physical buffers in the median and between the shared-use path
· Retain critical sight lines around the intersections
· Avoid conflicts between planting and utilities
· Integrate vertical elements within the road corridor (eg trees, lights, powerlines, transmission

lines) for aesthetic reasons, access and maintenance requirements.
The proposal’s urban design objectives are to:

· Ensure the road is designed to include an effective urban design outcome
· Build a proposal that fits in with the surrounding and changing natural and built environments
· Contribute to the character and future industrial and commercial use of the area
· Deliver a solution that helps people navigate, improves connectivity, and provides accessibility
· Improve the area’s quality as it is developed for future industrial and commercial use.

2.4 Alternatives and options considered
This section describes the alternatives and options to deliver the proposal.

2.4.1 Background
Appendix C describes the process behind the development of the Concept Plan.
Under this proposal, Roads and Maritime firstly considered if upgrading and extending Archbold
Road was still valid in relation to the rate of uptake and proposed/approved development across
the northern part of the WSEA. Roads and Maritime, in consultation with DP&E, concluded that the
need to build a new access road (the alternative of ‘doing something’) was still justified, over the
alternative of ‘doing nothing’, due to approval of the Ropes Creek Industrial Estate, south of Lenore
Drive, and the Sargents Pie site to the south of the M4 Motorway (refer to Table 4-1).
Roads and Maritime then considered if the approved design and intersection arrangements
presented in the Concept Plan needed updating or modifying, concluding that this still remains the
preferred option as it:

· Unlocks land in the Ropes Creek and Eastern Creek Precincts for economic development and
job creation

· Provides direct freight access to the M4 Motorway
· Benefits from the upgrade and extension of an existing road and bridge, which delivers the

environment and social benefit of not having to build an entirely new road
· Connects into the wider WSEA road network, Lenore Drive, Old Wallgrove Road and the

M7 Motorway.

2.4.2 Method for selecting the preferred option
While the proposal alignment remains the preferred option, Roads and Maritime still needed to
identify preferred options for the bridges. These options were based on:

· Maximising the land use for its release and development
· Providing the best access arrangements to and from the M4 Motorway
· Minimising the environmental and social impacts of the bridges and intersections.
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2.4.3 Identified options
Table 2-3 describes the options investigated by Roads and Maritime. No options were considered
for the existing road bridge over the M4 Motorway as it was confirmed that it could be used and
would not need replacing.
Table 2-3: Identified options

Ref Option

New road bridge over two water supply
pipelines

A1 One five-span bridge

A2 Two five-span bridges

A3 One six-span bridge

A4 One three-span bridge

Second road bridge over the M4 Motorway

B1 Four-span concrete bridge

B2 Two-span steel girder bridge

Shared footpath and cycle bridge over the M4
Motorway

C1 Two-span steel girder bridge

C2 Two-span steel truss bridge

C3 Four-span concrete bridge

2.4.4 Analysis of options
In many cases all options equally achieve the proposal’s objectives and satisfy its need, without
one option achieving this better than any other option. In summary:

· All the bridge and intersection options provide access into the WSEA to unlock land for its
release and development, therefore delivering wider economic benefit

· Both new motorway road bridge options provide a direct connection to the M4 Motorway
· All road bridge and intersection options would cater for future WSEA traffic
· The inclusion of a shared use path throughout the scheme provides travel choice allowing

people to walk and cycle to the WSEA
· None of the options would affect people’s ability to travel to the WSEA by public transport.
The only differences between the options, as summarised in Table 2-4, are:

· Their respective environmental impact
· How they achieve the urban design objectives.
The options are compared from (1) best to (4) worst. Where there is no difference between options
they are shown as being equal best (1=). Not-applicable (NA) criteria are also listed where it does
not apply to the option being considered. The blue shaded cells show which option best achieves
the corresponding objectives.
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Table 2-4: Options analysis
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Minimising environmental impacts Urban
design

New road bridge over two water supply pipelines

A1: one bridge five spans 2 2 2 2 NA NA 2

A2: two bridges five spans 4 4 4 4 NA NA 4

A3: one bridge six spans 3 3 3 3 NA NA 3

A4: one bridge three spans 1 1 1 1 NA NA 1

Road bridge over the M4 Motorway

B1: four span concrete bridge 1 1 1= 1= 1= 1= 1=

B2: two span steel girder bridge 2 2 1= 1= 1= 1= 1=

Shared footpath and cycle bridge over the M4 Motorway (as shown on the above figures)

C1: two span steel girder bridge 1 1 1= 1= 1= 1= 2

C2: two span steel truss bridge 2 2 1= 1= 1= 1= 3

C3: four span concrete bridge 3 3 1= 1= 1= 1= 1

In summary, the options that best achieve the above objectives of ‘minimising environmental
impacts’ and ‘best aching the urban design objectives’ described in section 2.3.3 are:

· Option A4 as it would be the simplest and quickest to build, therefore it would have the shortest
construction program and smallest construction footprint. It would also have the lowest visual
impact as it would be the shortest with the fewest piers/least number of spans

· Option B1 as it would be marginally quicker and easier to build causing less traffic disruption on
the M4 Motorway

· Option C3, which despite being more complex and taking longer to build, could be planned to
coincide with building the road bridge to minimise the traffic disruption on the M4 Motorway. It
would also provide a design that replicates the form, structure, mass and scale of the road
bridge. This would provide a better visual amenity outcome through providing a uniform urban
design across the M4 Motorway.
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2.5 Preferred option
After confirming that in the majority of cases the bridge options equally achieved the proposal
objectives, Roads and Maritime concluded that the preferred option would be to build:

· The proposal adopting the alignment approved by DP&E in the Concept Plan
· Road bridges that would have the smallest footprint with the fewest piers as they would:

- Be quicker and easier to build
- Have less of a visual impact due to their reduced mass and scale

· A shared use path that replicates the design of the road bridges to improve the urban design
outcome by providing visual continuity across the M4 Motorway.

The principles of ecologically sustainable development (ESD) were also considered, with the preferred
option:
· Adopting a simple cost-effective design that makes use of an existing road and bridge
· Providing for the future (economic) development of the WSEA
· Being easy to build, which would reduce the construction program and footprint and therefore

minimise social impacts on the people that live in the area
· Being consistent with the approved Concept Plan, where the supporting environmental

assessment concluded that the proposal’s impacts could be mitigated to acceptable levels
adopting various safeguards.

Section 8.2 further considers the proposal and the principles of ESD.

2.6 Design refinements
Once the preferred option was selected, its design was refined in four areas as described below.

2.6.1 Smart motorway technology
In 2015, Roads and Maritime approved the installation of new technology on the M4 Motorway to
help monitor traffic flows as described in http://www.rms.nsw.gov.au/projects/sydney-
west/m4/index.html. Known as ‘smart’ technology, it would be used to regulate traffic through
introducing variable speed limits and traffic lights on certain on-ramps. The geometry of the
proposed M4 Motorway entry and exit ramps has been designed to allow Smart Motorway
technology to be installed in the future. In the case of the entry ramp, the length of the ramp has
been designed long enough for three lanes to merge progressively into one lane before joining the
motorway at a speed of 110 km/h.

2.6.2 Minimising the proposal footprint
In developing the concept design, Roads and Maritime identified that the proposal would have an
impact on an area of woodland running along the M4 Motorway corridor whose ecological values
are legally protected (refer to section 6.3). Roads and Maritime therefore looked at how to reduce
the proposal footprint to minimise its impact on this woodland and its values. This resulted in the
proposal to build retaining walls instead of batter slopes on the outside of each east-facing ramp.

2.6.3 Great Western Highway intersection
Predictive modelling carried out to support the concept design identified that without any
improvement to the Great Western Highway intersection, traffic would need to queue to enter and
leave Archbold Road. As such, the proposal was refined to include a dedicated left-slip lane out of
Archbold Road westbound onto the Great Western Highway, while also lengthening the eastbound
slip lane form the Great Western Highway into Archbold Road.

http://www.rms.nsw.gov.au/projects/sydney-west/m4/index.html
http://www.rms.nsw.gov.au/projects/sydney-west/m4/index.html
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2.6.4 M4 Motorway east facing ramps
It was initially proposed to provide a dedicated slip lane northbound to turn onto the M4 Motorway
and two through lanes. However, the final supporting traffic modelling identified benefit in providing
more capacity to turn right onto the motorway. As such, the intersection arrangement was refined
to allow people to turn right onto the motorway from the inside through lane, while retaining the
proposed dedicated right slip lane.
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3 Description of the proposal

This Chapter describes the proposal, its design and the construction method that would be used to
build it.

Concept Plan future assessment requirements relevant to this Chapter Section where
addressed

Requirement 3.1a: a detailed proposal description, including the design and
location of relevant ancillary infrastructure, bus infrastructure, and
pedestrian/cycleway shared paths

Section 3.1 & 3.5

Requirement 3.1d: public transport: describe what bus infrastructure
would be provided as part of the application or how the design of the road
would not inhibit the future provision of bus infrastructure. This assessment
shall be carried out in consultation with MoT [Roads and Maritime].

Chapter 3.3.8

Requirement 3.1d: property and land use: confirm the footprint of the
project, identifying any additional land required for ancillary infrastructure not
identified in the documents referred to in conditions 1.1 (a) to (c). The
assessment shall also detail what arrangements or changes are required for
access to adjoining properties.

Section 3.6

Requirement 3.1d: visual and urban design: detail the urban design of the
proposal, including lighting, landscaping, bus infrastructure (where
applicable) and pedestrian/cyclist facilities.

Section 3.3.5

Requirement 3.3: Archbold Road, Minchinbury:
In addition to the requirements specified in condition 3.1, any application that
includes the Archbold Road extension into Minchinbury shall:

· Identify what upgrades or modifications would be required for Archbold
Road, Sargents Road and/or Robinson Street to achieve adequate
network performance and road safety

Chapter 3 and
Chapter 6

3.1 The proposal
The proposal is to create a new north south access in the WSEA. Its key features would include:

· Five kilometres of 30 metre-wide dual carriageway connecting Old Wallgrove Road and the
Great Western Highway

· Two new road bridges, one over two major water supply pipelines and one over the
M4 Motorway

· The upgrade of an existing road bridge over the M4 Motorway
· Seven new intersections within the WSEA
· The upgrade of five existing intersection
· A intersection with the M4 Motorway comprising an east facing on-ramp and off-ramp
· A new shared use footpath and cycleway along the western side of the proposal
· A new footpath along the eastern side of the proposal
· Supporting road related infrastructure as described in section 3.2.3.
Figure 3-1 shows the key features of the proposal, its construction and operational footprint, areas
of major earthwork areas (cut and fill), and the location of the supporting ancillary facilities (site
compounds and laydown areas, refer to section 3.4).
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Source: Roads and Maritime

Figure 3-1: Key features of the proposal
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3.2 Design
This section describes the proposal’s concept design.

3.2.1 Design criteria
The proposal has been designed to NSW and Australian engineering, road safety, environmental
and transport planning standards developed by Roads and Maritime and Austroads. These
standards describe the criteria that should be adopted for specific road classifications and
conditions. The criteria have been developed to ensure all roads are designed to be safe, effective,
well-planned and easily maintained. Table 3-1 describes the design criteria adopted in the
proposal’s concept design.
Table 3-1: Design criteria

Aspect Design criteria

Engineering specification criteria

Cross
section

Describes the width of the road. Figure 3.2 shows a typical cross section.

· Main road: typically 30 metres wide plus batters
· Intersections: up to 50 metres wide
· Formation (main road): two footways, four traffic lanes and a median

Lane width · Outside traffic lanes: 4.5 metres wide
· Inside traffic lanes: 3.5 metres wide
· Turning lanes: 3.5 metres wide

Cross fall Describes the slope on the road to allow stormwater to run from the inside kerb to
the stormwater drains on the outside kerb.

Typically about 3% from the inside kerb to the outside kerb

Footways Describes the area of the road corridor between the kerb and the batter slopes or
retaining wall.

4.5 metres wide

Footpaths Archbold Road (eastern side): 1.5 metres wide

Shared-use
path

Describes a shared area of pavement separated from the traffic lanes where
people can walk and cycle.

· Main road alignment: 3 metres wide
· Bridges: 3 metres wide

Pavement
type

Describes the material used to construct a new road surface (pavement).

· New sections of road: composite pavement
· Resurfaced sections of road: flexible pavement
· Typical composite pavement:

· Pavement: About 230 millimetres (mm) of asphalt
· Sub base: About 180 mm of concrete and 300 mm of select material
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Aspect Design criteria

Barrier type · Main road: barriers about 0.5 metres high inside and outside of the traffic lanes
· Bridges (inside): barriers about 0.5 metres high
· Bridges (outside): security screen about two metres high

Design specification

Speed 80 km/h throughout

Vehicle
capacity

26-metre long B-double traffic

Stopping
sight
distance

Describes the distance people would need to see along the road to safely stop.

On the approach to the intersections, junctions, and side roads: 100 metres
visibility

Source: Roads and Maritime

Figure 3-2: Typical cross section

3.2.2 Engineering constraints
Table 3-2 lists the main constraints to development and discusses how they have been addressed
in the concept design.
Table 3-2: Engineering and development constraints

Constraint Concept design provision

The age, condition and
design of the existing
bridge over the M4
Motorway

· Review the design, structural integrity and residual safe
operational life

· Design the bridge to improve its visual appearance consistent
with contemporary urban design themes.

Three high-voltage
transmission lines crossing
the proposal footprint

· Consult with TransGrid and Endeavour Energy, as owners of
the lines to determine the required safe clearance limits

· Ensure the design responds to these requirements.
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Constraint Concept design provision

Two water supply lines · Consult with WaterNSW to determine their access and
maintenance requirements and clearance limits

· Ensure the design responds to these requirements.

3.2.3 Major design features
This section describes the proposal’s major design features.

Main road
The road would be built to be about 30 metres wide plus batters (earth slopes). This would create
four traffic lanes and a median that would vary in width. It would also allow for a shared-use path
along the western kerb and footpath on the eastern kerb. The road would be widened on its
approach and exit to an intersection. It would also be slightly narrower at the northern end given
the limited space along Archbold Road.

Bridges
Three bridges would be built as part of the proposal while one existing bridge would be upgraded.
Table 3-3 describes the form and structure of the new bridges. Work on the existing road bridge
over the M4 Motorway would be limited to resurfacing and the installation of safety barriers.
Table 3-3: Bridges

Bridge Description

Water
supply
pipelines

· Precast concrete bridge about 73 metres long and 26 metres wide
· Three spans and two piers
· Built at an angle (skew)
· Central span would be 4.9 metres clear of the pipeline access road
· Outer spans would be 4.6 metres clear of the pipeline side access roads
· Safety screens and traffic barriers would be installed on the outside of the

bridge

M4 Motorway

Road · Precast concrete bridge about 94 metres long and 12 metres wide
· Four spans and three piers
· Inside spans would be about 5.4 metres clear of the motorway
· Outside spans would be about 5.25 metres clear of the motorway
· A safety screen would be installed on the eastern side of the bridge

Shared use
path

· Precast concrete bridge about 94 metres long and three metres wide
· Four spans and three piers
· Inside spans would be about 5.5 metres clear of the motorway
· Safety screens would be installed on the outside of the bridge
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Figure 3-3 and Figure 3-4 show a cross section of bridges.

Figure 3-3: Cross section of the bridge over the water supply pipelines near Old Wallgrove Road

Figure 3-4: Cross section of the existing and two new bridges over the M4 Motorway
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Intersections
Table 3-4 describes the 13 intersections associated with the proposal.
Table 3-4: Intersections

Bridge Description

Old Wallgrove
Road

· 3-way signalised intersection providing access to and from Old Wallgrove
Road

· All turning movements supported

Ropes Creek
Industrial
Estate:
Access 1 to 3

· Three 4-way un-signalised intersections with provision for future
signalisation providing access to and from the Ropes Creek Industrial
Estate

· All turning movements supported

Lenore Drive · Existing stubs upgraded to provide a 4-way signalised intersection
· All turning movements permitted with dedicated (un-signalised) slip lanes

Ropes Creek
Precinct:
Access 4 to 7

· Four 4-way un-signalised intersections with provision for future signalisation
providing access to and from the Ropes Creek Precinct

· All turning movements permitted

M4 Motorway
intersection

· Signalised intersection comprising two east facing ramps
· One on-ramp and one off-ramp with future provisions to install Smart

Motorway technology
· All turning movements permitted with a dedicated southbound on slip-lane

Sargents
Road

· Reconfiguration and signalisation
· All turning movements permitted

Robinson
Street

· Reconfiguration and signalisation
· All turning movements permitted

Great Western
Highway

· Reconfiguration to include northbound left and right lanes from Archbold
Road

· Extension of the right turn filter lane eastbound on the Great Western
Highway

· All turning movements permitted

Intelligent transport systems
Intelligent transport systems (ITS) allow for the remote management of traffic to allow for safer and
more efficient road options. The approved installation of Smart Motorways technology on the
M4 Motorway (refer to section 2.5.1) is a form of ITS. Under the proposal, the enabling
infrastructure to install ITS in the future would be provided. This would include:

· Underground ducting, cabling and associated works on the east facing ramps to enable the
future implementation of the M4 Smart Motorway Project as described in section 2.5.1

· Ducting and cabling along the entire length of the proposal plus the installation of service pits at
200 metre intervals on average.

These provisions would allow equipment to be installed in the future to allow the Transport
Management Centre (TMC) to monitor and manage traffic remotely in the future.
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Urban and landscape design
The urban and landscape design strategy (refer to section 3 of Appendix I) responds to the
objective of ensuring the proposal is consistent with the:

· Local environment
· Area’s future industrial and commercial development
· Other roads that have been built under the Concept Plan.
The road would therefore be designed and landscaped to be functional in its future context and
setting while also providing an environment that people can easily navigate around and that can be
easily maintained. Table 3-5 describes the proposal’s urban and landscape design objectives.
These objectives have been interpreted into the following design principles and planting strategy
(as presented in Figure 3-5 and Figure 3-6).
Table 3-5: Landscape and urban design principles and planting strategy

Aspect Criteria

Design
principles

· Provide design continuity however modify this to account for the transition from
an industrial/commercial to residential setting along the road corridor south to
north

· Select a planting theme and landscape design that responds to the surrounding
area

· Conserve and incorporate remanent woodland and vegetation where possible
· Provide structured, low-maintenance planting comprising native, hardy and

quick-growing species
· Design the vertical profile to respond to the natural landform
· Design screen retaining walls to ensure they fit in with the surrounding area.

Planting
strategy

· Keep existing key features where feasible and reasonable
· Create grassed and planted verges
· Include a low maintenance high yielding grass species
· Plant native hardy fast-growing shrubs along the verge
· Plant fast-growing native tree species of local provenance at key points

consistent with Lenore Drive and Old Wallgrove Road.

Source: Clouston Associates

Figure 3-5: Indicative landscape planting strategy (southern section)
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Source: Clouston Associates

Figure 3-6: Indicative landscape planting strategy (northern section)

Stormwater, water quality, road drainage and flood protection
Stormwater runoff from the road would be managed and either temporarily stored and/or treated
before being discharged offsite. Table 3-6 summarises how stormwater would be managed and the
amount of water it is designed to capture and handle from a typical flood event, called the flood
protection or flood immunity. It is expressed as a factor of years. For instance, a 1-in-10 year
immunity ensures the design can handle the runoff from a storm event that would typically occur
once every 10 years. Overall, the road has been designed to handle the rainfall from a storm event
that typically occurs once every 100 years, except around Sargents Road where this is design to a
20-year storm event.
Table 3-6: Stormwater, water quality, drainage and flood immunity

Infrastructure
and flood
immunity

Provision Function

Road drainage

Longitudinal
drainage
1-in-10 years

Install along both sides of the
road

· Designed to remove surface water from
the road as quickly as possible

· Comprise kerbs and gutters draining to a
series of pipes

Cross drains
and culverts
1-in-100 years

· Extend and widen three
existing culverts

· Install 11 new culverts at
low points and to across
existing drainage lines

· Replace one culvert
· Realign and place two

major drainage lines in
culvert

· Designed to collect water from the
longitudinal drains

· Comprise concrete boxed culverts
· Generally located at low points along the

road, which includes the location of
existing drainage lines and creeks

· Interface with offsite discharge points
· Typically include scour protection to

prevent washout, erosion and
sedimentation in high flow conditions
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Infrastructure
and flood
immunity

Provision Function

Bridge
drainage
1-in-10 years

Install along both sides of the
bridges

· Designed to remove surface water from
the bridge as quickly as possible

· Discharge down the bridge piers and
naturally fall onto the ground or connect to
a short section of pipe to channel the
water

Detention and water quality

Water
detention
basins

· Relocate and extend the
existing detention basin
north of the M4 Motorway

· Discharge to the regional
water quality basins (refer
to the section below this
table)

· Designed to regulate the capture and
discharge of water to prevent surface
watercourses from becoming overloaded,
areas locally flooding, or to prevent scour
and erosion.

Water quality
basin

Install two water quality basins
located about:

· 200 metres south of Lenore
Drive west of the road

· 400 metres south of the M4
Motorway west of the road

· Designed to provide an additional function
of including mechanisms to treat the
discharged water before its release into
the natural environment

· Also serve to regulate stormwater flow and
discharge

· Each basin would comprise:
· A sediment zone to trap and remove

gross pollutants (litter), which would
include a baffle on the outlet for spill
containment

· A bio-retention zone comprising plants
(likely reeds) that absorb and filter out
pollutants

· A control device (baffle) on each outfall
(exit) to regulate the discharge or close
of the system in the event of an
accident or major spill.
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Regional stormwater detention and temporary scour protection
There is the commitment to install a series of regional water detention basins to capture runoff from
the Ropes Creek and Eastern Creek Precincts, including the upgraded road. This is described in
the Stormwater Master Plan for the WSEA (DP&E, 2010). Figure 3-7 shows the plan.

Source: Brown Consulting 2010

Figure 3-7: Stormwater master plan for the WSEA
As it is likely that the road would be built before the regional system is built and operational
temporary scour protection controls comprising headwalls, rocks and level spreaders would be
installed at the associated discharge points. This would involve placing durable rock over an area
of about 10 m2 at the drainage outlets at relevant discharge point to prevent degradation of the
ground surface. The above measures are consistent with Part R of Blacktown City Council’s
(BCC’s) Development Control Plan: Water Sensitive Urban Design (BCC, 2015, refer to
section 6.9).

Farm dams
There are currently a number of farm dams and ponds across the WSEA land, mainly located
south of the M4 Motorway. The need to widen and extend the existing section of Archbold Road
through this land would mean that three ponds/farm dams would either need removing or reducing
in size.

Cut and fill, retaining walls and batter slopes
To allow for changes in road height compared to the natural ground level sections of road would
need building:

· Above the natural ground level on imported or excavated ‘fill’ material
· Below the natural ground level by removing material (termed ‘in cutting’).
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This would include the approaches to the three bridges that would be raised above the natural
ground level to reach the bridge clearance level (refer to Table 3-3). Either earth slopes (batters) or
(retaining) walls would be used to support raising or lowering the road to achieve the required
height. Table 3-7 shows where the batters and retaining walls would be installed. The technical
drawings in Appendix L show the location of cutting and embankment (fill) throughout the proposal
footprint.
Table 3-7: Cut and fill, retaining walls and batter slopes

Infrastructure Tie-in Maximum fill (+) or cutting (-) height
(metres)

Approaches to the water supply
pipelines bridge

Batter/retaining
wall (note 1)

· + 3.3 metres south of the pipeline
· + 6.4 metres north of the pipeline

Approach to the Lenore Drive
intersection

Batters · + 3.3 metres south of the intersection
· + 3.2 metres north of the intersection

Undulating ground north of
Lenore Drive

Batters · + 4.5 metres
· - 3.5 metres

Approach lanes to the
M4 Motorway intersection

Retaining wall · + 6.0 metres to the south
· + 3.9 metres to the north

East facing ramps to the
M4 Motorway

Retaining walls
and Batters
(note 2)

· + 6.0 metres (retaining walls)
· + 6.8 metres (batters)

Note 1: to be confirmed during the detailed design
Note 2: retaining walls would be used on the outside of the ramps and batters would be used on the inside of
the ramps

Supporting infrastructure
While the specifics of the supporting road infrastructure, lighting, signage and street furniture would
be confirmed during the detailed design it can be assumed that it would be consistent with the
provisions included Lenore Drive and Old Wallgrove Road. It would therefore include:

· Street lighting along the entire length of the proposal with additional lighting around the
intersections and the M4 Motorway intersection

· Safety barriers along the margins and median in some locations
· Street signs including no-stopping provisions, speed limit signs, and other road signage
· Variable messaging signs on the approach to the M4 Motorway
· Bus stops at regular intervals along the road and supporting bus priorities at each intersection.
The above would be developed in accordance with Roads and Maritime design specifications. It
would be supported through the installation of cabling, ducting and sub-surface covered service
pits along the road margins to provide power, and communications ITS in the future.

3.3 Construction activities
The preferred construction contractor would confirm the final construction activities in discussion
with Roads and Maritime. As such, this section only indicates a likely method and work plan as it is
possible that sections of the road may be built:

· By a contractor appointed by a future land developer
· At the same time depending on the sale and uptake of land.
The work method and plan may also vary due to the identification of additional constraints before
work starts, detailed design refinements, community and stakeholder consultation feedback, and
contractor requirements/limitations. Should the work method materially differ from what is proposed
in this REF then the contractor would consult Roads and Maritime to determine if additional
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assessment and/or mitigation controls are needed. Also, additional land would be needed
temporarily to build the proposal as described in section 3.6. This is referred to as the construction
footprint, and it is shown on Figure 3-8.

Figure 3-8: Construction footprint and ancillary facilities
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3.3.1 Work method
The proposal would be built under Roads and Maritime construction specifications as managed by
a contractor under a construction environmental management plan (CEMP). These specifications
cover environmental performance and management supplemented by aspects such as vegetation
removal, stockpile management, and erosion and sediment control.
The proposal, whether delivered in stages or as a complete package, would comprise a common
sequence of work activities as summarised in Table 3-8.
Table 3-8: Construction activities

Activity Associated work

1. Preparation and
enabling

· Obtain leases and licences (refer to Chapter 8)
· Secure property acquisition (refer to section 3.6)
· Notify the public, businesses, public transport companies, Council and

other stakeholders before work starts
· Carry out ecological pre-clearance inspections (refer to Chapter 7),

geotechnical investigations, pre-condition noise surveys (refer to
Chapter 7), and other investigation work

· Set out, demark and fence the site to establish routes, accesses, and
no-go zones

· Establish the site compounds and access routes
· Clear land (vegetation removal, clearing and grubbing) and property

adjustments
· Install permanent noise walls where feasible and reasonable (refer to

section 6.2)
· Install temporary drainage controls (where needed) and remove

ponds/farm dams (where needed)

2. Earthworks,
utilities and
drainage

Utilities:
· Protect: existing utilities
· Adjust and relocate: existing utilities
· Install and test: new utilities
· Tie-into existing: new utilities.
Earthworks:
· Sequentially strip and excavate top soil and sub soil
· Grade and compact areas (where required at this stage).
Drainage lines and general drainage work:

· Install new culverts
· Install new cross and longitudinal drains.
Water quality/detention basins:
· Install and upgrade water quality/detention basin(s).
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Activity Associated work

3. Road, bridge,
intersection,
intersection
construction

Roads, intersections, ramps and footpaths:
· Implement diversions and traffic management controls (where

needed)
· Remove materials to support the new kerb/median alignment and

depth (termed boxing out)
· Prepare and level the subgrade
· Place and compact pavement layers
· Install new stormwater drainage pits, pipes and connections
· Install new kerbs and stormwater inlets.
Bridges:

· Prepare excavation platform and pad either side of the pipelines/
motorway, including vegetation clearance where required

· Install foundations, including bored piling, pile caps and pad footings
· Build abutments, piers and retaining walls/batters on the approaches
· Install the superstructure, deck and pavement
· Install the drainage infrastructure
· Install utilities, communication, lighting and signage.

4. Supporting
infrastructure
installation

Carry out local excavation and preparation work, and install:

· Power supply, cables and conduits
· Traffic signs and signals
· Permanent safety barriers
· Lighting (including conduits and cables)
· Bus stop signs.

5. Amenity
planting,
landscaping and
urban design
work

· Carry out final grading, levelling and compaction
· Landscape along the verges
· Prepare final treatments and finishes.

6. Finalisation work · Undertake final kerb adjustments and side-road lines (where required)
· Tie-in to the existing roads
· Paint permanent line markings.

7. Demobilisation
and handback

Demobilise the site compounds and remove temporary:

· Traffic management controls
· Footpath restrictions/closures
· Environmental, safety and traffic controls (refer to Chapter 7).

3.3.2 Construction hours and duration
This section describes the time it would take to build the proposal and the working hours.

Start date and length of construction
Subject to project funding, the proposal would be built in stages over a 2.5 year period starting in
2019. Construction would not be continuous as it would respond to land purchase and uptake. As
such, there would be more intense periods of construction affecting certain receivers in a given
location. The construction program would also be affected by the need to coordinate with utility and
services providers, property owners, developers and businesses.
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Working hours
Most of the work would take place within the following standard working hours:

· Monday to Friday, 7am to 6pm
· Saturday, 8am to 1pm.
Additional ‘out of hours’ work would be needed to build and upgrade components of the bridges
over the M4 Motorway, including the east-facing ramps. The aim would be to carry out as much of
the out of hours work at the weekend and/or in the earlier parts of the evening to avoid traffic
delays while minimising potential impacts on local residents.
This work would only take place with approval from the Transport Management Centre under the
terms of a road occupancy licence (ROL, refer to section 7.3) and the NSW Environment
Protection Authority (EPA) under the provisions of an environmental protection licence (EPL, refer
to section 7.3).

3.3.3 Workforce
While about 200 people would be needed to carry out the main construction activities, it is
expected that there would be about 50 people onsite at any time. Should several stages of the
proposal be built at the same time then this number would proportionally increase.

3.3.4 Plant and equipment
The plant and equipment needed to build the proposal would be typical to any major construction
site. It would vary depending on the construction activity. The largest and most complex equipment
needed would be to build the bridges. Table 3-9 indicates the plant and equipment that would be
likely used to build the proposal, however this would be finalised by the contractor.
Table 3-9: Indicative plant and equipment

Equipment Activity (refer
to Table 3.8)

Equipment Activity (refer
to Table 3.8)

Angle grinder 2, 3, 4 and 6 Jackhammer 2, 3, 4 and 6

Backhoe/excavator 2, 3, 4 and 6 Line marking machine 4 and 6

Bobcat All Mini excavator 2, 3, 4 and 6

Bored piling machine 2 and 3 Paving machine 2 and 3

Cherry picker 2 and 3 Profiler 2 and 3

Compactor 2, 3, 4 and 6 Road planer 2 and 3

Concrete agitator 2, 3, 4 and 6 Roller 2 and 3

Concrete pump 2, 3, 4 and 6 Small dozer 2, 3, 4 and 6

Concrete saw 2, 3, 4 and 6 Small excavator (10-20t) 5

Crane 3 Small grader 2, 3, 4 and 6

Dozer 2 Suction sweep 2, 3, 4 and 6

Generator All Tipper truck All

Grader 2 Trucks All

Hand tools All Vibratory roller 2, 3, 4 and 6

Hydraulic crane 2, 3, 4 and 6 Water cart 2, 3, 4, 5 and 6
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3.3.5 Earthworks
As detailed in Table 3-7, material would need excavating and importing in six locations to build the
proposal. The quality of some of the excavated material may be suitable for reuse onsite as
engineering fill. Initial geotechnical investigation carried out onsite in 2015 resulted in an estimate
that about:

· 70,000 m3 of topsoil would be stripped and stored (which would not be used as backfill)
· 82,000 m3 of subsurface material would be excavated to build the proposal
· 250,000 m3 of engineered fill would be needed to build the proposal.
It is estimated that about 20 per cent (12,500 m3) of the excavated material could be unsuitable to
reuse as engineering fill. As such, about 237,500 m3 of material would need importing to site. This
material would be most likely obtained from one of the many construction projects that are
underway in the region.
All excavated materials would be managed under the following hierarchy:

· Reuse as engineered fill onsite
· Transfer:

- To another Roads and Maritime project for use as engineering fill
- For storage at a Roads and Maritime stockpile site to allow for its future reuse
- To another construction site for use as engineering fill
- To a licenced waste recovery site
- For disposal at a licenced facility.

Any materials reused onsite, or imported to site from another project, would be subject to testing
and waste classification exemption provisions described in Table 4-3. Should the material be
classified as a controlled or restricted waste, or found to contain weed seed stock or contaminants
of concern at elevated concentrations, it could not classify for exemption and reuse. It would be
stored in a contained separate location onsite before being transported offsite to a licenced facility.
Section 6.8.3 and section 6.11.3 provide further information.

Stockpile management
Top soil and subsoil would be likely stored at the main compound (refer to section 3.4) in
accordance with Stockpile Site Management Guidelines (Roads and Maritime, 2008a). This would
ensure the stockpiled material was located away from sensitive areas and flood-prone land. It
would also ensure management of any leaching, erosion, sediment dispersion and dust dispersion
risks and impact.

3.3.6 Source and quantity of materials
Various standard construction materials that are readily available across the Sydney Metropolitan
region would be needed to build the proposal. They would be either transported to site as
prefabricated units, ready for installation, or the materials would be held at one of the site
compounds (refer to section 3.4). The main material needed to build the proposal in addition to the
imported fill would comprise:

· Asphalt and base and sub-base pavement materials (stone, aggregate, quarried materials) to
cover an area of about 130,000 m2

· Up to 20 km of kerbing
· Up to 2.5 km of retaining wall
· Concrete culverts, pipes, pits and drain to build the stormwater infrastructure
· Prefabricated signage, lighting posts, fencing and other road infrastructure
· Trees, seedlings, chippings and turf to support revegetation
· Additional materials such as relatively small quantities of paint, oils, fuels and other materials.
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3.3.7 Traffic management and access
Traffic management controls would be installed while certain elements of the proposal are being
built and installed. This may involve:

· Night time and weekend lane closures, speed restrictions, and potentially very occasional
carriageway closures on the M4 Motorway when building the intersection

· Temporary lights, speed restrictions, and stop-go signs at the tie-in points on Lenore Drive and
Old Wallgrove Road and along the existing section of Archbold Road

· Additional temporary side road access restrictions and one-way operations on the existing
section of Archbold Road.

Private property access would be maintained during construction either through management of
existing accesses or through a temporarily access in consultation with the property owner. Should
there be a need to temporary restrict access to Archbold Road from Robinson Street and Sargents
Road then diversions would be introduced as required.

Construction traffic
Table 3-10 summarises the expected construction traffic associated with building the proposal.
Table 3-10: Construction traffic

Vehicle type and association Vehicle number Typical travel patterns and
limitations

Average Maximum

Standard hours

Construction traffic: heavy
vehicles

50 100 Regular movements throughout the
day

Deliveries: light and heavy
vehicles

10 50 Outside of peak periods

Out of hours

Construction traffic: heavy
vehicles

20 30 Early evening where possible

Deliveries: oversized vehicles 1 2 Limited to before work starts
involving major prefabricated
infrastructure such as the bridge
deck

Haul routes
Haul routes describe the roads that the construction traffic and delivery vehicles would use to enter
and leave the area. Roads and Maritime would limit the use of local roads as haul routes where
possible. The likely main haul routes would be the M4 Motorway, the M7 Motorway, and the Great
Western Highway. Access to site would then be from Erskine Park Road, Wallgrove Road, Old
Wallgrove Road, Lenore Drive and Archbold Road as shown below.
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Source: Jacobs

Figure 3-9: Potential haul routes

3.4 Ancillary facilities
Several compound sites close to the proposal footprint would be needed to store equipment,
machinery and vehicles to build the proposal. The specific requirements for each site would
depend on the construction staging. Provisionally, there are three locations that would be used as
site compounds during construction. These sites would be supplemented by two laydown areas/
crane pads. Where feasible and reasonable the location of all ancillary facilities have been
selected to best respond to the criteria described in Stockpile Site Management Procedures
(Roads and Maritime, 2011), namely:

· Away from ecological, biodiversity and heritage values
· Outside of flood prone land
· At least 50 metres from a watercourse
· On previously disturbed areas
· In public view to deter theft and illegal dumping
· More than 100 metres from residential property
· Outside the drip line of trees and on level ground wherever possible.
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Table 3-11 describes the proposed ancillary facilities. Figure 3-8 shows the location of the facilities.
Table 3-11: Indicative ancillary facilities, role, use and associated activities

Facility Likely role, use and associated activities

Site compounds

Lenore Drive
Located north of Lenore
Drive intersection on land
previously used as a
compound for upgrading
Old Wallgrove Road

Proposed as the main site compound.
Used to support building the whole proposal. Used for:

· Material storage and laydown
· Temporary waste storage
· Stockpiling
· Refuelling
· Construction equipment, plant and vehicle storage
· Vehicle wash down
· Inspections, maintenance and repairs
· Staff parking, site offices and amenities.

Old Wallgrove Road
Located next to the Coles
distribution centre

Proposed as a secondary site compound.
Used to support any overflow work should multiple stages of the
proposal be built at the same time. Used for:

· Material storage and laydown
· Essential equipment storage
· Staff parking and amenities.

Archbold Road
Within the wide grassed
margin close to Robinson
Street

Proposed as a secondary site compound.
Used to support widening and upgrading Archbold Road and
potentially the M4 Motorway intersection due to difficulty in
servicing this element of the proposed modification from the main
compound site. Used for:

· Material storage and laydown
· Essential equipment storage

Laydown sites and crane pads

Old Wallgrove Road
Located either side of the
water supply pipelines

Used to support building the associated road bridge over the
water supply pipelines. Used for:

· Material storage and laydown
· Crane platform and access.

All the ancillary facilities meet the design criteria above with the exception of the laydown area and
compound associated with Archbold Road. In order to build the new bridges over the motorway a
crane pad would need installing. To the south of the motorway, the pad would result in the loss of
areas of protected woodland and to the north it would be within 100 metres of residents living in
Minchinbury. The impacts of this have been assessed in Chapter 6 and safeguards have been
developed as set out in Chapter 7.

3.5 Public utility adjustment
As described in section 3.3.1 certain utilities would need protecting, adjusting, relocating, installing,
testing and tying in to, in support of the proposal. Table 3-12 provides the detail of the main
adjustments. References (in metres) are provided in the table that relate to the length of utility
adjustment or relocation. Final utility adjustments will be confirmed during the detailed design.
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Table 3-12: Approximate utility adjustments, realignments and installation

Location Utility Length (m)

Old Wallgrove Road High pressure gas line 59

Low pressure gas line 28

Optical fibre cable 403

Underground electrical line 110

Lenore Drive Intersection Optical fibre cable 157

Water main 84

Archbold Road (south of the M4 Motorway) High pressure gas line (x2) 843

M4 Motorway (existing road bridge) Telephone Line 364

Archbold Road (north of the M4 Motorway) High pressure gas line (x2) 709

Sewer main 20

Optical fibre cable 79

Water main 40

Underground electrical line 126

Telephone line 22

Optical fibre cable 363

Water main 413

Digitised gas line 161

3.6 Property acquisition
About 150,000 m2 (15 hectares) of land would need purchasing from the Government and private
owners to build the proposal. Roads and Maritime would also need to temporary lease or agree
access over land for construction. While the final land purchase would be confirmed during the
detailed design, it would be carried out in accordance with the Land Acquisition (Just Terms
Compensation) Act 1991and its supporting policy along with the Land Acquisition Guide (Roads
and Maritime, 2012d).
Table 3-13 describes the proposed property acquisition for the proposal. Figure 3.10a to
Figure 3.10g shows the acquisition.
Table 3-13: Proposed property acquisition

ID Total area Acquisition type Lot and DP

1 1,400 Partial Lot 1 DP 857814

2 21 Partial Lot 3 DP 825353

3 267 Partial Lot 20 DP 1207798

4 165 Partial Lot 21 DP 1207798
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ID Total area Acquisition type Lot and DP

5 90 Partial Lot 1 DP 825353

6 710 Partial Lot 5 DP 25063

7 660 Partial Lot 6 DP 25063

8 4,910 Partial Lot 4056 DP 701215

9 136 Partial Lot 4055 DP 701215

10 3,600 Partial Lot 1204 DP 263722

11 2,965 Partial Lot 1203 DP 263722

12 18,300 Partial Lot 2 DP 145808

13 160 Partial Lot 103 DP 189012

14 295 Partial Lot 102 DP 189012

15 40,333 Partial Lot 10 DP 157491

16 66,401 Partial Lot 54 DP 215903

17 293 Partial Lot 1 DP 229784

18 174 Partial Lot 13 DP 1157491

19 2,148 Partial Lot 7 DP 229769

20 1,483 Partial Lot 1 DP 87907

21 133 Partial Lot 3 DP 84578

22 731 Partial Lot 4 DP 85393

23 989 Partial Lot 1 DP 87202

24 4,463 Partial Lot 21 DP 1173181

25 1,466 Partial Lot 1 DP 843901

26 2,020 Partial Lot 1 DP 843901

27 1,400 Partial Lot 1 DP 857814

28 21 Partial Lot 3 DP 825353

29 267 Partial Lot 20 DP 1207798

30 165 Partial Lot 21 DP 1207798
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Source: Roads and Maritime

Figure 3-10a: Proposed property acquisition (as shown over seven figures from south to north)

Source: Roads and Maritime

Figure 3-10b: Proposed property acquisition (as shown over seven figures from south to north)
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Source: Roads and Maritime

Figure 3-10c: Proposed property acquisition (as shown over seven figures from south to north)

Source: Roads and Maritime

Figure 3-10d: Proposed property acquisition (as shown over seven figures from south to north)
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Source: Roads and Maritime

Figure 3-10e: Proposed property acquisition (as shown over seven figures from south to north)

Source: Roads and Maritime

Figure 3-10f: Proposed property acquisition (as shown over seven figures from south to north)
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Source: Roads and Maritime

Figure 3-10g: Proposed property acquisition (as shown over seven figures from south to north)

3.7 Operational management
The road’s operational management would either fall to Roads and Maritime and/or BCC,
depending on its final classification. Operational management can be typically broken down into:

· Routine maintenance and repair, which tends to be scheduled, proactive and carried out in
response to inspections (ie bridge and pavement repairs and patching) and/or the need to carry
out regular activities (ie grass cutting, water quality basin management)

· Non-routine maintenance and repair, which is typically in response to an incident or emergency
(ie a road traffic accident damaging a bridge pier, pollutant discharge).

3.7.1 Routine minor maintenance and repair
As a new road, the proposal would need maintaining and repairing, both of which have associated
issues. Roads and Maritime has developed a procedure for undertaking routine minor
(maintenance and repair) work (Roads and Maritime, 2011o).

3.7.2 Non-routine minor maintenance and repair
There is no equivalent procedure for non-routine maintenance and repair work, however it would
occur following a spill or road traffic accident, equipment failure or incident (ie basin failure or
pollutant discharge). Typically, this work is carried out to primarily ensure the safety of road users
and where feasible and reasonable the environment. As such, once a response has been made to
an incident/emergency to ensure people’s safety (ie the use of firefighting chemicals to treat a road
traffic accident) environmental controls are introduced. Ideally, and where feasible, the controls are
introduced at the same time, otherwise they are introduced as quickly as reasonably possible after
the incident/emergency. The operational environmental management plan (refer to Chapter 7)
typically includes additional controls to deal with managing, reporting and minimising the
environmental impact of non-routine maintenance and repair work.
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3.7.3 Routine/non-routine major maintenance and repair
Roads and Maritime design standards include performance specifications for various road
infrastructure components. For example, it describes how long the road pavement would last for
before it needs replacing or repairing, or how long the road bridges would be able to carry traffic.
While unlikely, it is possible that there would be the need to carry out more major maintenance and
repair work, in particular as a result of an incident or emergency. If the work was safety critical it
would be carried out immediately with the inclusion of standard environmental management
controls and good practice. If it was planned, then it would be likely subject to its own REF that
would define specific safeguards and management measures. The REF would be determined
under Part 5 of the EP&A Act.
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4 Statutory and planning framework

This Chapter provides the statutory and planning framework for the proposal and considers the
provisions of relevant environmental planning instruments.

4.1 Environmental Planning and Assessment Act 1979
Road infrastructure delivered by Roads and Maritime is typically either self-determined under
Part 5 of the EP&A Act or it is approved by DP&E under Part 5.1 of the above Act or its
predecessor Part 3A. In addition, Part 4 of the above Act allows private entities to obtain consent
from Council for all non-exempt development while Part 4.1 of the Act provides the pathway for
DP&E to approve State significant development. As with Part 5.1, Part 4.1 replaced the repealed
Part 3A. These provisions are relevant in relation to the proposal’s history and its planning
approval pathway. Table 4-1 describes the planning and development provisions and context on
the land that forms the proposal footprint.
Table 4-1: Existing planning and development provisions

Approval Associated provisions/conditions

Erskine Park Link Road Network

Concept plan
approval 2009
Part 3A: DP&E

· Included a network of three roads including the proposal between
Lenore Drive and the Great Western Highway. It excluded the section
between Old Wallgrove Road and Lenore Drive

· Resulted in an ‘in-principal’ approval to develop the proposal
· Conditioned on the need to prepare a separate proposal-specific

environmental assessment specifically:
Chapter 7 of the Director-General’s Concept Plan Environmental
Assessment Report recommended “that the Minister for Planning
approve the Concept Plan, subject to the Department’s
recommendations. In doing so, [it was] also recommended that the
Minister determine [the Concept Plan] under [the now repealed] Section
75P of the EP&A Act and that future development under the Concept
Plan [should] be subject to further environmental assessment under Part
5 of the Act (where the work is to be carried out by a public authority) or
Part 4 of the Act, in all other instances”.

Ropes Creek precinct

Sargents Pie
development
consent
Part 4: BCC

· Development consent was granted by BCC to develop land in the
WSEA as a commercial/industrial facility

· Consent also allows use of the existing road bridge over the
M4 Motorway and the construction of a two-lane road into the WSEA

· Effectively this provides consent to duplicate the existing section of
Archbold Road south of the M4 Motorway
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Approval Associated provisions/conditions

Ropes Creek Industrial Estate

Concept plan
approval 2011 and
modification 2012
Part 3A: DP&E

· Resulted in an ‘in-principal’ approval to develop the land between Old
Wallgrove Road and Lenore Drive for commercial/industrial use

· Approval also allows the development of the concept to build a road
between Old Wallgrove Road and Lenore Drive with Roads and
Maritime agreeing to its outline alignment

Note: the approval was modified in 2012 however this did not affect
concept approval of the proposed road or its alignment.

Stage one approval
2011 and
modification 2012
Part 3A: DP&E

· Full approval to develop the first stage of the concept plan
· Consent to build a two-lane road south of Lenore Drive to develop

land in the Ropes Creek Industrial Estate.

The above confirms that:

· Roads and Maritime is permitted to develop the proposal under Part 5 of the EP&A Act
· Two private developers are also permitted to develop small sections of road into the WSEA to

initiate development.

4.2 State environmental planning policies

4.2.1 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 the development of a new five kilometre road, and is to be carried out by
Roads and Maritime it can be determined under Part 5 of the EP&A Act. Development consent
from council is not required. This pathway is also set as a condition of approval under the Concept
Plan as described in Table 4.1 The proposal is not located on land reserved under the National
Parks and Wildlife Act 1974 and does not affect land or development regulated by State
Environmental Planning Policy No. 14 - Coastal Wetlands, State Environmental Planning Policy
No. 26 - Littoral Rainforests, State Environmental Planning Policy (State and Regional
Development) 2011 or State Environmental Planning Policy (Major Development) 2005, This
means the proposal can progress with the provisions of the ISEPP prevailing over other State and
local policy. However, this does not remove the need to assess the significance of any
environmental impacts or the need to consider if the proposal should progress under Part 5.1 of
the EP&A Act as described in section 4.1.
Part 2 of the ISEPP contains provisions for public authorities to consult with local Councils and
other public authorities before starting certain types of development. Consultation, including
consultation as required by ISEPP (where applicable), is discussed in Chapter 5 of this REF.

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

State Environmental Planning Policy (Western Sydney Employment Area) 2009 was developed to
provide consistency in the land use zoning provisions across the WSEA precincts, and a platform
to coordinate commercial and industrial development across the area. The majority of the proposal
footprint is located within the Ropes Creek and Eastern Creek Precincts (refer to Figure 1-2).
These precincts are zoned for industrial use except the area alongside the M4 Motorway, which is
zoned for environmental conservation due to it containing remnant Shale plains woodland (refer to
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section 6.3.2). The industrial zoning aims to provide “a commercial offering and employment
opportunities in Western Sydney” with access good access to the M4 Motorway and the M7
Motorway. Table 4-2 describes the proposal’s consistency with the above land use zoning policies.
Table 4-2: Consistency with the SEPP WSEA land use land use zoning policies

Objective Proposal response

IN1: general industrial: applies to the majority of the land in the proposal footprint

· Provide industrial and warehouse
land uses

· Encourage employment
opportunities.

· Minimise any adverse effect of
industry on other land uses

· Support and protect land for
industrial uses

· Enable other land uses that support
the needs of workers in the area

· Minimise adverse impacts on the
natural environment.

· Support future workers needs by providing a
means for people to drive, walk, cycle and travel
to future places of employment. This is consistent
with the Concept Plan and Ropes Creek
Industrial Estate

· Enables the development of the WSEA and
therefore indirectly supports and encourages
employment opportunities

· Includes design commitments (refer to Chapter 3)
and safeguards (refer to Chapter 7) to minimise
impacts on the natural and built environment.

E2: environmental conservation: land either side of the M4 Motorway corridor

· Protect, manage and restore areas of
high ecological, scientific, cultural or
aesthetic values.

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

· Provide for passive recreational
activities that are compatible with the
land’s environmental constraints.

· Result in the loss of part of the remnant woodland
along the margins of the M4 Motorway however
its long-term effects are assessed as not
sufficient to materially affect its survival and
condition (refer to section 6.3.3)

· Commit to reducing its footprint along the M4
Motorway corridor to further reduce any
vegetation and habitat loss (refer to section 2.6),
while also offsetting the impact for the area’s that
cannot be avoided (refer to section 6.3).

4.2.3 State Regional Environmental Plan No.20 (Hawkesbury-Nepean River, No.2
1997)

Equivalent to a SEPP, this State Regional Environmental Plan (SREP) covers the rivers and
creeks of the Hawkesbury-Nepean catchment including Ropes Creek, located to the west of the
proposal footprint. The SEPP includes a number of controls that Roads and Maritime considered in
developing the proposal, specifically the need to:

· Avoid aquatic plant areas, significant fauna and wetland habitat (refer to section 6.3.6)
· Re-establish and replant impacted riparian flora and fauna habitat (refer to section 6.3.4)
· Include a land buffer to filter stormwater runoff before it enters the catchment (refer to

section 6.8.4)
· Work under an erosion and sediment control plan (refer to section 6.8.4)
· Work under a vegetation management plan (refer to section 6.3.4).

4.3 Local environmental plans
The proposal is mainly located in the BCC local government area (LGA), except the southern limit
along Old Wallgrove Road, which is in Fairfield City Council (FCC) LGA. Local development control
and land use zoning and planning in both LGAs is governed under the respective local
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environmental plans (LEPs) and further guided by the associated development control
plans (DCPs).
As development without consent, the proposal is not subject to local environmental planning policy
or development control. However, the LEPs are useful in identifying the proposal’s consistency
with their land use and planning policy as described in Table 4-3 and Table 4-4.
Table 4-3: Relevant BCC LEP land use zoning policies

Objective Proposal consistency

SP2: infrastructure: applies to the water pipeline and M4 Motorway corridors

· Provide infrastructure
· Prevent development that is not

compatible with or that may detract
from the provision of infrastructure.

· Involves the upgrade of existing transport
infrastructure while developing an approved
concept to develop road infrastructure in the
WSEA

· Not affect access to, or the provision of, water
supply infrastructure in bridging the associated
supply pipelines.

B5: business development: existing Sargents Road commercial area including the section of
Archbold Road north of the M4 Motorway

· Enable a business mix warehousing
and bulky goods premises

· Enable other land uses that support
the needs of workers in the area

· Allow development that is compatible
with the scale and form of the
surrounding area.

· Require limited land from within this zone
· Allow the land to remain viable and available for

business development use
· Support future workers needs by providing a

means for people to drive, walk, cycle and travel to
future places of employment

RE1: public recreation: eastern margin of Archbold Road south of Robinson Street

· Provide public recreational open
space

· Provide a recreational setting,
activities and compatible land uses

· Protect and enhance the natural
environment.

· Result in the loss of 1.3 hectares of sub-optimal
recreational land along the road margin

· Maintain access to the main part of Everton Park
located on Cobbler Crescent.

R2: low density residential: applies to the residential area of Minchinbury including the eastern
margin of Archbold Road north of Robinson Street

· Provide a low density residential
environment

· Enable other land uses that support
the needs of residents in the area

· Enable certain activities that do not
adversely affect the amenity of the
neighbourhood.

· Result in the loss of 0.6 hectares of sub-optimal
residential land along the road margin (refer to
section 6.12)

· Impact on residents whose properties back on to
Archbold Road (refer to Chapter 4), however this is
in the context of an area that is undergoing change
and development

· Not impact on the area’s primary residential use or
function nor detract from, or reduce the amount of,
viable land available for housing in the area

· Provide an upgraded, quicker and direct access
into Minchinbury from the M4 Motorway



Western Sydney Employment Area Archbold Road upgrade and extension
Review of Environmental Factors

47

Table 4-4: Relevant FCC LEP land use zoning policies

Objective Proposal consistency

SP2: infrastructure: applies to the Old Wallgrove Road

· Provide infrastructure
· Prevent development that is not

compatible with or that may detract
from the provision of infrastructure.

· Involves the upgrade of existing transport
infrastructure while developing an approved
concept to develop road infrastructure in the
WSEA

· Not affect access to, or the provision of, water
supply infrastructure in bridging the associated
supply pipelines.

4.4 Other relevant NSW legislation
Table 4-5 lists the NSW legislation relevant to the proposal or the land on which the proposal
would be built.
Table 4-5: Other relevant NSW legislation

Legislation and application Relevance to the proposal and further requirements

National Parks and Wildlife Act
1974: provides for the protection of
Aboriginal heritage values, national
parks and ecological values. Makes it
an offence to harm Aboriginal objects,
places or sites without permission

The proposal would:

· Take place on an area of Aboriginal heritage value
and potential

· Impact on four artefacts
· Potentially impact on undiscovered archaeology.
Need to obtain an Aboriginal heritage impact permit
(AHIP) from OEH under Part 6 of this Act due to the
expected impacts. Section 6.4 provides further
discussion.

Heritage Act 1977: provides for the
protection of conservation of
buildings, works, archaeological relics
and places of heritage value through
their listing on various State and local
registers. Makes it an offence to harm
any non-Aboriginal heritage values
without permission

The proposal would:

· Take place close to two potential sites of heritage
value, one of which requires further investigation
before work starts

· Potentially impact on undiscovered archaeology.
Need to obtain an exemption from the NSW Heritage
Council under section 139 of the above Act to investigate
the one site. Pending on the item’s classification, it may
need recording and excavating, for which permission
would be sought under section 140 of the above Act.
Section 6.5 describes this more specifically.

Roads Act 1993: provides for the
construction and maintenance of
public roads. Requires consent to dig
up, erect a structure or carry out work
in, on or over a road

The proposal would involve work on a number of public
roads in the local area: Old Wallgrove Road, Lenore
Drive, the M4 Motorway, the Great Western Highway and
Archbold Road.
Need to obtain a road occupancy licence (ROL) from the
Transport Management Centre to work on Lenore Drive,
the M4 Motorway and the Great Western Highway and
from the relevant Council to work on Old Wallgrove Road
and Archbold Road.
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Legislation and application Relevance to the proposal and further requirements

Noxious Weed Act 1993: provides
for the control of noxious weeds
Places a responsibility on land
owners to control, remove and
eradicate noxious weeds

The proposal would involve working in an area where
33 noxious weeds are present and would need managing
or treating, as described in Table 6-23.
Need to include safeguards to manage and prevent the
spread of classified noxious weeds.

Fisheries Management Act 1994:
provides for the protection of fishery
resources and values for current and
future generations. Makes it an
offence to harm fisheries and
resources without an appropriate
assessment, inclusion of safeguards
and/or the appropriate permissions to
carry out certain work.

The proposal would not result in a significant impact on
critical aquatic flora and fauna habitat, or aquatic
threatened species, populations and ecological
communities and their habitat, removing the need to
prepare a SIS as per section 221 of the above Act.
While the proposal crosses nine drainage lines and
requires the removal of three ponds/farm dams (refer to
section 3.2.3) none of these form key fish habitat (as
described in section 6.3).
No specific permissions and safeguards are needed in
response to the provisions of the above Act. However,
safeguards are needed to prevent any indirect impact on
the wider catchment values associated with Ropes
Creek. Section 6.8 describes this more specifically.

Threatened Species and
Conservation Act 1995: provides for
the protection of vulnerable and
endangered flora, fauna, communities
and populations and their associated
habitat.
Makes it an offence to harm terrestrial
critical flora and fauna habitat or
terrestrial threatened species,
populations and ecological
communities and their habitat without
an appropriate assessment, inclusion
of safeguards and/or the appropriate
permissions to carry out certain work.

The proposal would result in loss of, and impact on,
communities and species protected under this Act
sufficient to need the permission of OEH. However, the
impacts would not be significant (consistent with the
assessment made in accordance with section 5A of the
EP&A Act). As such, there is no need to prepare a SIS as
per section 109 to section 113 of the above Act.
Need to include safeguards to ensure ecological values
are protected and impacts are minimised. Section 6.3
describes this more specifically.

Protection of the Environment
Operations Act 1997: focuses on
environmental protection and
provisions for the reduction of water,
noise and air pollution and the
storage, treatment and disposal of
waste. Introduces licencing provisions
for scheduled activities that are of a
nature and scale that have a potential
to cause environmental pollution. Also
includes measures to limit pollution
and manage waste.

The proposal would:

· Involve the construction of a road longer than three
kilometres and the excavation of more than
30,000 tonnes of material, both of which are
scheduled activities

· Result in the generation of noise and the generation
of dust during construction and generate waste
materials.

Due to the road’s length and earthwork volumes there is
the need to obtain an environmental protection licence
(EPL) from EPA under section 43 of the above Act before
work starts as these are both scheduled activities. The
EPL will set parameters and conditions controlling
construction, as described in section 3.2.3. Further need
to include safeguards to control emissions and waste
during construction and operation.
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4.5 Commonwealth legislation
The following Commonwealth legislation is relevant to the proposal or the land on which the
proposal would be built.

4.5.1 Environment Protection and Biodiversity Conservation Act 1999
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral is
required to the Australian Government for proposed actions that have the potential to significantly
impact on matters of national environmental significance or the environment of Commonwealth
land. These are considered in Appendix B and Chapter 6 of the REF.
A referral is not required for proposed road activities that may affect nationally listed threatened
species, populations, endangered ecological communities and migratory species. This is because
requirements for considering impacts to these biodiversity matters are the subject of a strategic
assessment approval granted under the EPBC Act by the Australian Government in 2015.

Matters of national environmental significance (other than biodiversity matters)
The assessment of the proposal’s impact on matters of national environmental significance and the
environment of Commonwealth land found that there is unlikely to be a significant impact on
relevant matters of national environmental significance or on Commonwealth land. Accordingly, the
proposal has not been referred to the Australian Government Department of the Environment and
Energy under the EPBC Act.

Nationally listed biodiversity matters
The assessment of the proposal’s impact on nationally listed threatened species, populations,
endangered ecological communities and migratory species found that there is unlikely to be a
significant impact on relevant matters of national environmental significance. Chapter 6 of the REF
describes the safeguards and management measures to be applied.

4.6 Confirmation of statutory position
The proposal is categorised as development for the purpose of a road and is being carried out by
or on behalf of a public authority. Under clause 94 of the ISEPP the proposal is permissible without
consent. As the proposal is not State significant infrastructure or State significant development it
can be determined as an activity under Part 5 of the EP&A Act.
Roads and Maritime is the determining authority for the proposal. This REF fulfils Roads and
Maritime’s obligation under Clause 111 of the EP&A Act “to examine and 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 Chapter discusses the consultation carried out to date for the proposal and that proposed in
the future.

Concept Plan future assessment requirements relevant to this Chapter Section where
addressed

Requirement 3.1d: assessment of the following key issues for the proposal
(including relevant ancillary infrastructure) in consultation with relevant
agencies including (but not limited to) DECC [now EPA], and RTA [now
Roads and Maritime] and the relevant Council.

Section 5.5

Requirement 3.1f: evidence consultation with Government agencies relevant
Councils, landowners, the community and other stakeholders (such as utility
and service providers, bus companies, and businesses) as relevant during the
preparation of the environmental assessment [REF].

Section 5.5

Requirement 3.1d: public transport: describe what bus infrastructure would
be provided as part of the application or how the design of the road would not
inhibit the future provision of bus infrastructure. This assessment shall be
carried out in consultation with MoT [now Roads and Maritime].

Section 5.5

5.1 Consultation strategy

5.1.1 Concept plan approval consultation
Part of the environmental assessment prepared for the Concept Plan involved Roads and Maritime
consulting with various stakeholders including: local Councils, key Government agencies and
authorities, utility providers, land owners, potentially-affected residents, the wider community, and
Aboriginal community representatives. Four consultation stages were carried out as described in
section 1.7.4 of the environmental assessment (Roads and Maritime, 2007).

5.1.2 REF consultation strategy
Roads and Maritime prepared a community consultation and stakeholder engagement plan for the
proposal in accordance with the International Association for Public Participation Spectrum (IAP2,
2007) and the Stakeholder Engagement Toolkit (Roads and Maritime, 2015). The plan’s objectives
are to:

· Advise directly-affected stakeholders and the community about the proposal, its potential
impacts, and how they can obtain further information

· Brief parties (road users, pedestrians, cyclists, businesses, residents and other key user
groups) affected by property acquisition and temporary traffic management controls

· Ensure issues relating to the proposal are identified and effectively managed
· Identify local issues to ensure the proposal aligns with business and community needs
· Inform and consult impacted and interested stakeholder groups
· Involve key Government agencies and stakeholders
· Work closely with the DP&E
· Manage freight and commercial transport expectations while the proposal is being built
· Receive comments from affected parties
· Record and respond to enquiries and concerns in an open, transparent and timely manner
· Seek community ideas for inclusion in the development of the detailed design.
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5.1.3 REF consultation process and activities
Roads and Maritime undertook a process of stakeholder mapping to identify who would be likely
directly and indirectly affected. This mapping identified the following stakeholder groups:

· Core businesses and landowners
· Key utility providers
· Key Government agencies and public authorities
· Key community stakeholders including residents.
Appendix D lists the stakeholders included in each group.
Stakeholder engagement has and will continue to take place in the form of:

· Community updates and newsletters
· Website updates and information
· Media releases
· Newspaper advertisements
· Drop-in and door-knocking sessions
· Use of a proposal-specific email, resourced phone number and mail address.
While the proposal is being built, the strategy is to keep road users, businesses and the community
informed ahead of planned traffic changes and management controls, night work, and key activities
by using variable message signs onsite, website information, bulk-distribution emails and letterbox
drops. Those residents, businesses and landowners that would be more profoundly affected by the
work would be contacted by phone, email and/or by holding face-to-face meetings to discuss
specific issues.

5.2 Community involvement
The proposal was publically announced on the Roads and Maritime website in March 2016 and by
issuing 12,000 community updates in the local area. Roads and Maritime invited community
feedback by mid-April 2016 to support development of the concept design and preparation of the
REF. Only seven responses were received. Table 5-1 summarises the key comments raised and
where they have been considered in the REF.
Table 5-1: Comments raised through the community consultation feedback

Issues raised Response and where it is addressed in the REF

Comments on the
provision, length and
height of walls in the
future to treat road
traffic noise in the
local area.

The proposal would involve building east-facing ramps onto the M4
Motorway. This would interfere with the location of the existing noise
wall. It would also bring traffic closer to the properties in Minchinbury. To
resolve this issue, noise management controls would be included along
the common boundary between the road and Everton Park that would
be optimised to mitigate the impact of the on-ramp and the M4
Motorway. Where possible, these would be installed before the existing
noise wall is removed to ensure the properties would continue to be
protected while the proposal is being built. Section 6.2 discusses this
further.

Concerns about noise
management controls
put in place when
building the proposal.

Section 6.2.3 summarises the predicted noise impacts that would occur
when building the proposal. It is likely that the work would include
activities that would affect residents in Minchinbury and other areas
local to the proposal footprint. Section 6.2.4 includes a series of
management controls that would be implemented to minimise such
impacts. These controls are consistent with State policy and Roads and
Maritime guidance on managing noise to acceptable levels when
undertaking construction work.
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Issues raised Response and where it is addressed in the REF

Why the proposal
does not include west
facing ramps onto the
M4 Motorway.

With regards to the provision of west facing ramps, their need forms part
of a wider consideration for regional access to Western Sydney and the
new airport precinct. As such, the proposal has been designed to
potentially allow for their inclusion in the future, however they are not
needed under this proposal as there was no justified transport demand
identified in preparing the concept design in accordance with the future
assessment requirements.

5.3 Aboriginal community involvement
Aboriginal heritage impacts have been considered under the first three stages of the four-stage
Procedure for Aboriginal Heritage Cultural Heritage Consultation and Investigation (PACHCI,
Roads and Maritime, 2011).
Table 5-2: Summary of Roads and Maritime PACHCI stages

Stage and description Consultation

Stage 1: initial assessment No consultation carried out

Stage 2: site survey and
further assessment

Involved Deerubbin local Aboriginal land council (LALC).

Stage 3: formal consultation
and preparation of a cultural
heritage assessment report
(CHAR).

Involved providing members of the Aboriginal community and
associated stakeholders who registered their interest, 28 days to
comment on the draft CHAR. In total, five responses were
received. The CHAR was then finalised in response to any
relevant issues.

Table 5-3 summarises the key comments raised by the LALC at stage two and the wider Aboriginal
community at stage three.
Table 5-3: Comments raised through Aboriginal community consultation

Issue raised Response (and where it is addressed in the REF)

Stage 2: PACHCI assessment and investigations

Deerubbin LALC: presence of Aboriginal cultural heritage materials (mainly stone artefacts) in
the investigation area.

Recognition that Aboriginal cultural
materials were found along Ropes Creek
and its tributaries and artefact scatters
were recorded near the M4 Motorway.

Given the identified presence of Aboriginal cultural
materials in the study area Roads and Maritime
confirmed the need to progress with further
investigation under Stage 3 of the PACHCI resulting
in the production of a CHAR that will be used to
support an application for an AHIP. Appendix H and
section 6.4.3 describe the assessment findings of
the CHAR.
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Issue raised Response (and where it is addressed in the REF)

Stage 3: PACHCI draft CHAR report

Aboriginal Archaeology Services: importance of the area spiritually and culturally

Offer to assist in future site work Roads and Maritime would be obliged to carry out
pre-clearance investigations, including the recording
and salvage of Aboriginal artefacts under the
provisions of a heritage impact permit (AHIP, refer to
Table 4.3). This work would take place with the
support of the Aboriginal community including their
attendance onsite.

Darug Land Observations: planned excavation work

Request that any recovered artefacts
should be buried locally onsite.

As noted in section 10 of Appendix H the salvage
work would involve the temporary storage of any
Aboriginal objects “pending an agreement reached
about the [ir] long term management”. Roads and
Maritime would therefore work with OEH and the
Aboriginal community to confirm what the
appropriate long term management of these items
would involve.

Darug Aboriginal Land Care & Custodian Aboriginal Corporation: report recommendations

Agreement with proposed
recommendations of the report

Roads and Maritime welcomes the support for the
proposal and acknowledges its commitments to take
the recommendations forward as safeguard
commitments (refer to section 6.4).

5.4 ISEPP consultation
Under the provisions of Part 2 of ISEPP, Roads and Maritime is required to notify Councils and a
number of other Government agencies in circumstances where development has the potential to
impact on assets or environmental values managed by these authorities. In the case of the
proposal it triggers the notification requirements under Clause 13 of ISEPP due to the following
reasons:

· May impact on Council-maintained stormwater management services
· Would generate traffic that would place additional demand on the local road network
· May involve the temporary closure and excavation of the footpath along Archbold Road
· Would require work to take place on the existing section of Archbold Road, which may cause

pedestrian and road user disruption.
This led to the need to consult with BCC. Notification was issued in March 2016, and BCC
provided its response in April 2016. Table 5-4 summarises the BCC’s comments.
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Table 5-4: Comments raised through the ISEPP consultation

Issue and detail Response and where it is addressed in the REF

General support for the
proposal: recognition that
the proposal would cater for
the required travel demands
generated by employment,
recreation and residential
development in the BCC
LGA.

The proposal would:

· Support reducing congestion during peak periods
· Provide accesses into the WSEA to support its future

development.
This is deemed as having a benefit on the local and regional
community as described in the socioeconomic assessment
presented in section 6.6.

Amenity impacts during
construction: expectation
that the amenity-related
impacts from building the
proposal would be
minimised. This includes
impacts on the local road
network, footpaths, and
stormwater drainage. It also
includes noise, dust and
movement disruption.

The proposal would:

· Result in temporary amenity impacts relating to traffic,
transport and access during construction. However, any
impacts would be minor as traffic management controls
would be used to mitigate any associated impacts on the
local community (refer to section 6.1.4)

· Result in limited social amenity impacts during construction
as controls would be put in place to mitigate any impacts
(refer to section 6.2.3).

Stormwater quantity and
quality management:
request that the concept
design provides for
stormwater management in
accordance with the BCC
DCP. This needs to include
measures to safely convey
flows and ensure that there is
no adverse flooding impacts
on next to properties.

Roads and Maritime is committed to preparing a soil and water
management plan (which would include provisions for
stormwater management) to support the proposal. The plan
would include the provisions described in section 3.2.3 which are
consistent with Part R of BCC’s Development Control Plan:
Water Sensitive Urban Design (BCC, 2015, refer to
section 6.9.1).
Further consultation with Council will be undertaken about its
contribution to the implementation of regional stormwater
provisions as described in section 3.2.3.

Consistency with SEPP59:
Eastern Creek Precinct
Plan (Stage 3): which
recognises that the M4
Motorway corridor is zoned
for environmental
conservation.

Roads and Maritime prepared a specific biodiversity technical
assessment (refer to Appendix G) that assesses the proposal’s
impact on the area’s biodiversity values.
This assessment confirms that the proposal would:

· Result in the loss of about 24 per cent of the viable Shale
plains woodland in the area and about 32 per cent of the
viable river-flat forest (refer to Table 6-24). However, the
impacts would not be significant (consistent with the
assessment made in accordance with section 5A of the
EP&A Act) and they would have no fundamental impact on
each community’s ecological value (refer to Appendix G).

· Be in conflict with the aims and objectives of the land use
zoning provisions (refer to section 6.12.3) and as such, there
is a commitment to reduce the proposal footprint along the M4
Motorway corridor to further reduce any vegetation and habitat
loss (refer to section 3.7) while also offsetting the impact for the
areas that cannot be avoided (refer to section 6.4).
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Issue and detail Response and where it is addressed in the REF

Chosen road alignment:
request that Roads and
Maritime consult with the
DP&E to ensure the road
aligns with the indicative
layout plan and BCC DCP for
the Ropes Creek Precinct.

Roads and Maritime adopted the alignment approved in the
Concept Plan and the Ropes Creek Industrial Estate (refer to
section 2.4.1) with little modification. This followed discussion
and consultation with DP&E and adjoining land owners (refer to
Table 4-1).

Funding: Council asked
Roads and Maritime to
confirm the availability of
Special Infrastructure
Contribution (SIC) funding to
build the road.

SIC funding is provided to help regional infrastructure
development that supports different communities across the
State. The funding partially covers State or regional roads and
land required for social infrastructure. The NWPGA, SWPGA
and WSEA growth centres are currently covered under the SIC
funding mechanism. Council will be notified once funding is
approved.

Location of the shared-use
path: a request for locating
the shared-used use path on
the western side of the road
and extending it to connect
into Mount Druitt Station.

Roads and Maritime met with Council to discuss this issue and
committed to building the shared use path on the western side of
the road to tie-in with the existing path north of the Sargents
Road intersection and extend further north to the intersection of
Archbold Road and the Great Western Highway.

5.5 Government agency and stakeholder involvement
Key Government agency and public authority consultation was used to develop the concept design
and scope the environmental assessment. This involved written correspondence and meetings.
The purpose of the consultation was to help identify key environmental issues and opportunities,
and to discuss potential safeguards and management measures. Table 5-5 summarises the
comments raised through stakeholder consultation.
Table 5-5: Comments raised through Government agency consultation

Issue raised Response and where it is addressed in the REF

WaterNSW

Requirement to:

· Safely access the water supply
pipelines during routine and
emergency operations

· Prevent any risk of accidental or
malicious damage to the pipelines.

As described in Chapter 3, the design of the proposed
bridge would:

· Provide access clearance for emergency and
service vehicles as agreed in consultation
WaterNSW

· Include safety screens to prevent objects dropping
(or being dropped) onto the pipelines

· Include piers in locations to avoid the risk of being
struck by machinery servicing the pipelines.
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Issue raised Response and where it is addressed in the REF

TransGrid

Clearance and safety requirements from
the electricity substation and around the
electricity pylons.

The proposal would:

· Be located sufficient distance away from the base
of any electricity pylon

· Provide sufficient low-span clearance under any
pylon for traffic and road infrastructure such as
street lights and traffic lights.

Transport for NSW

Bus stop locations and priorities at key
intersections

The proposal would include bus stops at key
intersections in accordance with this request (refer to
section 3.2.3).

DP&E: Office of Strategic Lands

Roads and Maritime requested to use
the area north Lenore Drive as the main
site compound (refer to section 3.4).

An in-principle agreement was provided.

5.6 Ongoing or future consultation
This section describes the ongoing and future consultation that will take place.

5.6.1 Response to submissions
This REF will be placed on public display for comment by Government agencies, stakeholders and
the community. Roads and Maritime will also hold two community information sessions during this
period. Following the public display period, Roads and Maritime will collate and consider the
submissions received, then determine whether the proposal should proceed as described or
whether any alterations are required. It will also decide if any additional environmental assessment,
safeguards or management measures are needed.
A submissions report will be published, which will respond to the comments received. Roads and
Maritime will notify those who made submissions and distribute a community update. The update
will summarise the submissions report process and the actions Roads and Maritime took to
address these comments. Roads and Maritime will also meet with affected residents, businesses
and other stakeholders.

5.6.2 Detailed design and pre-construction consultation
If the proposal is built, the community consultation and stakeholder engagement plan would be
updated to support the detailed design and pre-construction stages to ensure:

· There would be provision for emergency vehicle access while the proposal is being built
· Any necessary traffic management controls would reduce impacts to general traffic and public

transport
· Suitable and appropriate environmental safeguards and management measures are made to

account for design changes and refinements
· The work is scheduled to avoid conflicts with other projects that are being developed in the

area at the same time (refer to section 6.14).
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5.6.3 Construction consultation
The appointed work contractor(s) would also be required to consult with the local community
before and while the proposal is being built. This process would be managed through the
construction environmental management plan (CEMP, refer to section 3.3.1 and section 7.1). It
would include:

· Issuing notices before starting work and relaying information on traffic management controls,
temporary road closures, night work, temporary access restrictions, and planned noisy activities

· Undertaking door-knocking with affected residents
· Undertaking ongoing consultation with affected parties comprising meetings, letter-drops,

posters and notifications.
In addition, Roads and Maritime would:

· Provide regular website updates
· Make a 24-hour project information line available while implementing its complaints handling

and management process (refer to Chapter 7).
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6 Environmental assessment

This Chapter provides a detailed description of the potential environmental impacts associated with
the proposal’s construction and operation. 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 also provided to mitigate against
identified potential impacts.

Concept Plan future assessment requirements relevant to this Chapter Section
where
addressed

Requirement 3.1e: assessment of the appropriate level of detail the impacts
and mitigation measures associated with any additional issues of relevance to
the project identified during further development design that are not specifically
identified in this Concept Plan approval in consultation with relevant agencies

Chapter 6

Requirement 3.1e: assessment of the appropriate level of detail the impacts
and mitigation measures associated with any additional issues of relevance to
the project identified during further development design that are not specifically
identified in this Concept Plan approval in consultation with relevant agencies

Chapter 6

Requirement 3.2: North-South Link Road (Erskine Park): in addition to the
requirements specified in condition 3.1, any application that includes the
construction of the north south link (Erskine Park) shall provide an assessment
on the feasibility of relocating the alignment to the east to avoid the population
of juniper leaved grevillea (as identified in the Erskine Park Link Road Concept
Plan: Flora and Fauna Survey, SKM, 2008). [There] shall be consideration to
the environmental and utility constraints in the area, the connectivity to the
future planned road networks to the south of the [water supply] pipelines.

Section 6.3

Requirement 3.3b: Archbold Road, Minchinbury: In addition to the
requirements specified in condition 3.1, any application that includes the
Archbold Road extension into Minchinbury shall:

· Assess the impacts associated with the upgrade of Archbold Road between
Sargents Road and the Great Western Highway.

Chapter 6
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6.1 Traffic and transport
This section describes the traffic and transport impacts associated with the proposal. Appendix E
includes a supporting technical paper prepared by the Jacobs.

Future assessment requirement 3.1d: traffic and transport
Review the operational traffic impacts of the proposal including:

· An assessment of the impacts of the surrounding/external road network as a result of the
proposal

· Where the proposal includes intersection works, the environmental assessment shall present
an analysis of the intersection to demonstrate that it has capacity to cater for the future traffic
volumes, with consideration to the traffic assumptions presented within documents referred
to within condition 1.1. Any such assessment shall be conducted in consultation (where
relevant) with the RTA [now Roads and Maritime], the Department of Planning [and
Environment], the relevant Council and the operator of the M7 Orbital [now WestLink] (if
applicable)

· Detail what arrangements or changes are required for access to adjoining properties to
ensure the network performance and safety of the proposed road network is maintained. In
undertaking this assessment, consideration should be given to any Precinct Plan,
Development Control Plan or similar strategic plan (where relevant) that has been prepared
for adjoining land holdings.

· Review construction traffic impacts of the project considering cumulative impacts from
surrounding development, haulage routes, and disruptions to traffic and access.

· Review the operational traffic impacts of the proposal including:
· An assessment of the impacts of the surrounding/external road network as a result of the

proposal.
Future assessment requirement 3.1d: public transport
· Describe what bus infrastructure would be provided as part of the application or how the

design of the road would not inhibit the future provision of bus infrastructure. This
assessment shall be carried out in consultation with MoT [now Roads and Maritime].

6.1.1 Methodology

Construction assessment
The assessment considered how the proposed activities, work methods, program, expected
vehicle movements, and required management controls (refer to section 3.3.7) would temporarily
impact the following study area:

· Traffic network performance on the key roads in the area described in Table 2-2
· All modes of public, private and active transport
· Public road and private property access.

Operational assessment
The operational assessment used traffic modelling to evaluate how predicted changes in the type
and volume of traffic would be serviced by, and delayed on, the local road network in 2021 and
2031. This involved comparing the difference between building and not building the proposal and
validating this against modelled predictions in 2015, which were verified against real-world data.
The predictions also accounted for the other changes on the local road network that will occur over
this period in the form of introducing ITS on the M4 Motorway (refer to section 3.2.3). Appendix E
details the modelled scenarios.
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Assessment criteria
Congestion occurs when demand exceeds capacity. As a result, the road cannot service the
amount of traffic that uses it causing delays. Correspondingly ‘level of service’ and ‘delay’ are the
terms used to measure the level of congestion. 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).

6.1.2 Existing environment

Existing road network and traffic volumes
Table 2-2 describes the character of each of the key roads in the study area and includes daily
vehicle numbers. The daily vehicle numbers range from about 3,600 along Archbold Road to about
70,000 on the M4 Motorway. About five to 10 per cent of the traffic movements occur during the
peak periods, as shown in Table 3.2 in Appendix E.

Network performance
Network performance considers the time it takes to travel through the area. There are three typical
performance indicators that consider how well a road can service the traffic that uses it:

· How long traffic is delayed (‘D’ as measured in seconds)
· The level of service provided by the road (LoS, refer to section 6.1.1)
· How congested the road is, termed the ‘degree of saturation’ (DoS).
Table 6-1 summarises the overall performance of the operational intersections on Archbold Road
in the proposal footprint.
Table 6-1: Current intersection performance (Archbold Road): summary

Intersection Morning peak period
6am to 10am

Afternoon peak period
3pm to 7pm

D LoS DoS D LoS DoS

Sargents Road 18 B 50 19 B 49

Robinson Street 13 A 28 13 A 8

Great Western Highway 9 A 20 8 A 25

The data confirm that Archbold Road is performing well due to the low traffic volumes using the
road at present.

Journey to work patterns
Table 6-2 shows the method by which the 13,000 employees and 6,700 residents in the area
travelled to and from work in 2011. The data confirm the lack of public transport provisions in the
area meaning that some 94 per cent of all commuting journeys are by car.
Table 6-2: Journey to work

Mode Destination Origin

Car driver 87% 78%

Car passenger 7% 7%

Mode not stated 2% 2%

Train 2% 10%

Bus 1% 2%

Other 2% 2%
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Other characteristics
Table 6-3 describes the other characteristics of the local road network.
Table 6-3: Other traffic and transport characteristics

Road Characteristics

Freight The M4 Motorway and M7 Motorway are designated key freight routes as
they “connect nationally important places for freight and carry high volumes
of freight traffic”. Several other of the key roads in the study area carry up to
25 per cent freight traffic (refer to Table 2-2). Collectively, this reflects the
extent of commerce, industry and logistics locally.

Public transport  As described above, the public transport provisions in the area are limited to
feeder bus routes to and from St Marys and Mount Druitt. There are five main
services in the area.

Bus services

Service 739: Archbold Road and Sargents Road
Service 729: Archbold Road
Service 738: Old Wallgrove Road and Wallgrove Road
Service 723: Wonderland Drive and Wallgrove Road

Every 20 to 30 minutes throughout the day on average

Service 779: Lenore Drive, Erskine Park Road and Marme Road

Operating four services outbound at 30 minute intervals in the morning and
four services inbound at 30 minute intervals in the afternoon.

Bus stops

There is one pair of bus stops opposite each other on Archbold Road, and
other pairs on Lenore Drive, Robinson Street and Sargents Road.

Active transport Footpaths provisions

· Northern kerb of Lenore Drive (shared use path)
· Northern kerb of Robinson Street
· Western side of Archbold Road (non-continuous)
Note: the eastern kerb of Archbold Road south of Robinson Street is
designated recreational land that is used by dog walkers.

Cycle provisions

· Marked provisions on the hard shoulder of the M4 Motorway
· Off-road cycleway along the M7 Motorway
· Off-road and shared provisions in the Western Sydney Parklands
· Off-road trail next to Ropes Creek east of Erskine Park.
Figure 6-1 shows the above routes in addition to BCC’s future planned
cycleways in the study area. It also shows the connectivity into 35 kilometres
of network.
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Road Characteristics

Road traffic
accidents

There were 22 accidents and injuries that occurred in the study area between
2010 and 2014. This number is broadly in line with State averages. None of
these accidents involved pedestrians or cyclists, potentially due to their low
numbers in the area. They mainly involved cars turning into and out of
intersections.

Source: Blacktown City Council

Figure 6-1: Existing and future cycleways and links

6.1.3 Potential impacts

Construction
About three kilometres of new road would be built across open land. This work would take place
with little impact on the surrounding road network other than the movement of heavy vehicles
between the compounds to various access points and along the haulage routes shown in
Figure 3-8. About two kilometres of the proposal would involve some work on existing roads: Old
Wallgrove Road, Lenore Drive, the M4 Motorway, Archbold Road and the Great Western Highway.
Work on these roads would have an associated temporary impact as described below.

Traffic and network impacts
As described in Table 3-10, there would be about 60 vehicles movements generated during
standard working hours in building any section of the proposal, increasing to about 150 when the
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major components would be built such as the bridges over the M4 Motorway. Far fewer vehicles
would be needed for out of hours work, between 40 and 60 vehicles. Table 3-10 also identifies the
likely construction traffic travel patterns. Comparing this to the existing traffic on the key roads in
the study area (refer to Table 6-4) it is evident that this traffic would have a negligible impact by
adding less than one to four per cent to the existing daily volumes. The impact would be more
marked if all the traffic were to arrive and leave during the peak hour (up to a 47 per cent increase).
However, this would unlikely happen as the general construction heavy vehicle traffic and site
deliveries would occur throughout the day (refer to Table 3-10).
Table 6-4: Construction traffic impact

Haulage route Daily traffic
Note 1

Peak hour traffic
Note 2

Relative increase

Daily average Peak hour

Main arterial haul routes: up to 300 vehicles

M4 Motorway *70,000 NAD 0.2% -

Great Western Highway 29,000 2,670 0.5% 5.6%: PM

Local haul routes: up to 300 vehicles

Erskine Park Road 29,000 NAD 0.2% -

Lenore Drive 12,850 719 1.2% 20.9%: AM

Old Wallgrove Road 13,500 318 1.1% 47.2%: PM

Local access: up to 150 vehicles (as this route would not be used by construction workers)

Archbold Road 3,600 363 4.2% 41.3%: AM

Note 1: refer to Table 3.1 in Appendix E, noting that the information has been rounded and the data for the
M4 Motorway were provided outside of this report
Note 2: refer to Table 3.2 in Appendix E
NAD: no available data

While there may be some impact on Lenore Drive, Old Wallgrove Road and Archbold Road during
the peak hour, there is sufficient capacity available to ‘service’ this traffic (refer to Table 6-1)
without any appreciable impact on the existing road users.

Road user impacts
Several sections of the proposal would be built offline as described in Chapter 3. As such, road
user impacts would be limited to the upgrade of the open section of Archbold Road, around the
Lenore Drive and Old Wallgrove Road intersections, the M4 Motorway intersection, and close to
the site compounds. The following road user impacts are expected as a result:

· Short travel delays on the key roads in the area through the introduction of traffic management
controls affecting general and freight traffic

· Inconvenience from having, or choosing, to use an alternative route other than Robinson Street
and Sargents Road to access the corresponding commercial and residential areas during
construction due to temporary access restrictions and occasional closures

· Inconvenience from people having to use alternative temporary bus stops when upgrading
Archbold Road, plus short travel delays when travelling through traffic management controlled
areas

· Very limited impacts on cyclists, restricted to short travel delays, as there are few people
observed to use the provisions in the area due to limited development

· Inconvenience from pedestrians being diverted to use alternative or temporary footpaths while
existing section of Archbold Road is being upgraded and around the site compound on Lenore
Drive
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· Loss of being able to walk along the eastern margin of the existing section of Archbold Road
from the point of it being upgraded

· Loss of unrestricted parking on Archbold Road. However, as there is adequate parking
provisions on Robinson Street and Sargents Road, the only impact would be the additional
distance people would need to walk to and from their cars.

All bus services are expected to continue to run while the proposal is being built. Also, there are
not expected to be any impacts on the M4 Motorway as any lane closures and restrictions would
be introduced out of hours under agreement from the Transport Management Centre (refer to
Table 4-3) when the volumes of traffic are much lower. Finally, businesses located on Sargents
Road commercial area would still be able to have freight traffic access their properties 24-hours
per day from Erskine Park Road to the west.

Operation
Once operational, the proposal would introduce the ability to access the WSEA. It would therefore
effectively introduce network capacity, provision and reduce travel times between the M4 Motorway
and the WSEA. However, it would also alter the character and conditions on the key roads in the
area through attracting freight traffic, the impacts of which are described below.

Traffic and network impacts
The local non-key roads in the area (Sargents Road and Robinson Street) would be largely
unaffected by the proposal. This is due to two factors:

· The predicted small change in traffic volumes in the future being adequately ‘serviced’ by
Sargents Road and Robinsons Street (as confirmed in Table 6-5 below).

· The availability of alternative routes into and out of Minchinbury and the Sargents Road
commercial area other than Archbold Road, which provides travel choice for people.

As shown below, the only material adverse outcome would be its impact on the Great Western
Highway intersection where its performance would suffer under the proposal, however the delays
would still remain acceptable (refer to section 6.1.1). The intersection design would be reviewed in
detailed design.
Table 6-5: Future intersection performance in 2031 (Archbold Road): summary

Intersection Morning peak period
6am to 10am

Afternoon peak period
3pm to 7pm

D LoS DoS D LoS DoS

Sargents Road

No build 8 A 30 8 A 28

Build 14 A 65 22 B 100

Robinson Street

No build 29 C 79 15 B 21

Build 11 A 62 9 A 71

Great Western Highway

No build 19 B 71 21 B 69

Build 35 D 85 55 D 100
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Table 6-6 summarises the information reported in Table 5.4 and Table 5.5 in Appendix E, by
showing the overall difference in the peak periods in 2031 from building and not building the
proposal. The model predicts that:

· There would be more traffic on the roads in 2031 (not shown in the table below)
· The proposal would distribute traffic over a wider area due to the improved connectivity and

access, and therefore, there would be typically less traffic on the key roads during the peak
periods.

The other benefits delivered under the proposal that are considered in Appendix E are:

· Up to a 3 km/h speed increase on the key roads in the area during peak periods by 2031 and a
drop in the total distances travelled due to the provision of a more direct route (not shown
below however described in section 5.11 of Appendix E)

· A halving of the delay at the M4 Motorway intersection in 2031 from introducing ITS compared
to the outcome if this technology was not introduced (section 6.4 of Appendix E).

Table 6-6: Predicted vehicles per hour during the peak period in 2031

Roads Vehicles per hour Difference

No build Build

Morning peak period: 6am to 10am

Great Western Highway (west of Archbold Road) 3,356 3,666 310

Great Western Highway (east of Archbold Road) 3,608 3,069 -539

Wallgrove Road (north of Wonderland Drive) 4,717 4,731 14

Wallgrove Road (south of Old Wallgrove Road) 4,003 4,189 186

Old Wallgrove Road 2,206 1,940 -266

Lenore Drive 1,207 1,153 -54

Erskine Park Road (north of Lenore Drive) 2,781 2,243 -538

Erskine Park Road (south of Lenore Drive) 1,639 1,539 -100

Afternoon peak period: 3pm to 7pm

Great Western Highway (west of Archbold Road) 3,172 3,715 543

Great Western Highway (east of Archbold Road) 3,510 2,653 -857

Wallgrove Road (north of Wonderland Drive) 3,296 3,746 450

Wallgrove Road (south of Old Wallgrove Road) 2,562 3,328 766

Old Wallgrove Road 1,798 991 -807

Lenore Drive 1,221 1,673 452

Erskine Park Road (north of Lenore Drive) 2,064 1,776 -288

Erskine Park Road (south of Lenore Drive) 1,885 1,835 -50
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Road user impacts
The proposal would result in a number of impacts and benefits to road users:

· Pedestrian and cyclist benefits from the inclusion of facilities on either side of the road and its
connectivity into the wider network described in Table 6-3

· Bus user benefits from improved travel times across the area, the potential for future
introduction of services across the WSEA, and links to Mount Druitt railway station as proposed
under Sydney’s Bus Future (refer to section 2.1)

· Freight and commercial benefits from providing a direct access to the M4 Motorway, better
connection to the M7 Motorway, and improved network capacity, which would reduce delays
and improve travel times as described above.

All public and private local and direct access would be preserved and/or improved under the
proposal, and for the reasons described above, there would be no proposal to replace the lost
parking on Archbold Road.

6.1.4 Safeguards and management measures
Table 6-7 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 6-7: Traffic and transport safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

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, 2010) and QA
Specification G10 Control of
Traffic (Roads and Maritime,
2008). The TMP will include:

· Confirmation of haulage
routes

· Measures to maintain access
to local roads and properties

· Site specific traffic control
measures (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

Contractor Detailed
design
Pre-
construction

Core
standard
safeguard
TT1
Section 4.8
of QA G36
Environment
Protection
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

· 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 TMP will be prepared in
consultation with BCC, FCC,
DP&E and TMC to ensure there
is an integrated response to
traffic management in the area
while the proposal is being built.

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

Contractor Pre-
construction

Additional
safeguard:
TT2

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.

Contractor Con-
struction

Additional
safeguard:
TT3
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Traffic
management
at ancillary
sites

The following traffic management
provisions will be provided at
each ancillary facility:

· Appropriate ‘sight distances’
to allow traffic to safely enter
and exit

· Temporary painted road lines
to provide delineation

· Suitable intersection
arrangements where required

· Other controls to separate,
slow down, or temporarily
stop traffic to allow for safe
entry and exit.

Contractor Con-
struction

Additional
safeguard:
TT4

6.2 Noise and vibration
This section summarises the noise and vibration impacts associated with the proposal. Appendix F
contains a supporting technical paper prepared by WSP.

Future assessment requirement 3.1d: noise and vibration
· An assessment of operational road traffic noise and vibration impacts. Should criteria be

exceeded, the assessment must consider all reasonable and feasible mitigation options
· For all aspects of the project (as relevant), describe construction noise and vibration impacts,

considering all reasonable and feasible measures for minimising impacts
· The assessment must take into account the following guidelines as relevant: Environmental

Criteria for Road Traffic Noise (EPA, 1999), Environmental Noise Management Manual
(Roads and Maritime, 2001), Draft New South Wales Construction Noise Guideline (formerly
published as chapter 171 of the EPA Environmental Noise Control Manual), Assessing
Vibration: A Technical Guideline (DEC, 2006) [now the Interim Construction Noise
Guidelines, 2009]

6.2.1 Methodology

Construction assessment
The construction assessment reviewed how the proposed activities, methods, and scheduling,
including the need to carry out out-of-hours work, as described in Chapter 3 would affect noise and
vibration sensitive receivers in the local area. The assessment was undertaken in accordance with
the Construction Noise and Vibration Guideline (CNVG, Roads and Maritime, 2016). Please note
that this guideline supersedes the previous Roads and Maritime noise guideline included in the
further assessment requirements.

Operational assessment
The operational assessment used the 2021 and 2031 traffic modelling outputs described in
section 6.1, in combination with the proposed road footprint, to predict how sensitive receivers
would be affected by road traffic noise. This involved comparing the difference between building
and not building the proposal and validating this against modelled predictions in 2015. Further
detail on the methodology used is provided in Chapter 4 of Appendix F.
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6.2.2 Existing environment

Ambient noise levels
The following activities and sources contribute to the ambient noise in the area:

· Commercial, industrial, and associated freight traffic from the businesses around Old Wallgrove
Road and Sargents Road

· Road traffic on Lenore Drive and the M4 Motorway
· Residential activity in Erskine Park and Minchinbury.
Table 6-8 reflects the above by showing it to be far nosier north of the M4 Motorway. This reflects
the difference in the level of human activity and development in this area, plus the effects of road
traffic noise from two major roads. Figure 6-2 and Figure 6-3 show the locations where the noise
monitoring was undertaken to obtain ambient noise levels.
Table 6-8: Ambient noise levels

Monitoring location Measured noise levels dbA rating
background level (L90)

Day Evening Night

Northern end of Archbold Road 47 47 43

Southern fringe of residential Minchinbury: Grazier Place 44 46 42

Southern fringe of residential Minchinbury: Eber Place 56 54 48

Eastern fringe of Erskine Park: Sennar Road 39 42 35

Southern fringe of Erskine Park: Weaver Street 39 40 37

Note: 30 dB: whisper, 40 dB: computer, 50 dB: light traffic/refrigerator, 60 dB: conversation/air conditioning
unit, 70 dB: shower/dishwasher

Noise sensitive receivers
The proposal would be built within the environment of the operational M4 Motorway and Great
Western Highway, and the commercial and industrial properties described above. The sensitive
receivers are confined to a number of distinct areas that can be split into 10 catchments. These
noise catchment areas (NCAs) contain similar receivers as summarised in Table 6-9. Also shown
in the table are the specific single non-residential and commercial receivers that are located within,
however do not form part of, each NCA. Figure 6-2 and Figure 6-3 show the receivers and NCAs.
Table 6-9: Noise catchment areas and separate receivers

NCA NCAs and individual receivers Number and
location relative to
the proposal

A Residential: North of the Great Western Highway 26: north

B Residential: Minchinbury 342: east

Child Care: Minchinbury Early Learning Centre East

Place of worship: Minchinbury Latter Day Saints Chapel East

Commercial: Shops within Minchinbury East
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NCA NCAs and individual receivers Number and
location relative to
the proposal

C Residential: Minchinbury 432: east

Child Care: Jiminey Cricket Long Day Care East

Active recreation: Everton Park East

School: Minchinbury Public School East

D Industrial: Eastern Creek Industrial Park north of Lenore Drive 5: east

E Industrial: Eastern Creek Industrial Park south of Lenore Drive 3: east

F Commercial: DHL, Austral Bricks and Oakdale Industrial Estate  5: south

G Residential: Erskine Park 189: west

H Residential: Erskine Park 197: west

I Residential: Erskine Park 141: west

J Commercial and industrial: Sargents Road commercial area 23: west
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Figure 6-2: Noise monitoring locations, receivers and NCAs (south)
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Figure 6-3: Noise monitoring locations, receivers and NCAs (north)
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6.2.3 Criteria
Appendix F describes the detail of the noise and vibration assessment criteria used in this
assessment. Table 6-10 and Table 6-11 summarise the key criteria.
Table 6-10: Key construction noise and vibration assessment criteria

Aspect Criteria Standard

Noise

Work activity noise
Note: measured
externally
RBL: rating
background level

Relative increase criteria (noise management levels) 1 and 7

Residents: standard
hours

Rating background level (RBL) +
10 dB Leq(15 min)

Residents: out of
hours

RBL + 5 dB Leq(15 min)

Residents: sleep
disturbance

RBL +15 dB Leq(15 min)

50-55 dBA: disturbance level
65-70 dBA: waking level

Threshold exceedance limits

Residents: standard
hours

75 dBA Leq(15 min)

Places of worship 45 dBA Leq(15 min)

Commercial properties 70 dBA Leq(15 min)

Industrial premises 75 dBA Leq(15 min)

Active recreation 65 dBA Leq(15 min)

Passive recreation 60 dBA Leq(15 min)

Child care 55 dBA Leq(15 min)

Construction traffic Relative increase criteria 1 and 5

Screening criteria +2 dB: equivalent to about a 60 per
cent increase in traffic

Vibration

Cosmetic building
damage

Vibration velocities translated into safe working distances
(see below)

4

Amenity (human
comfort)

Vibration dose values translated into safe working distances
(see below)

3
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Aspect Criteria Standard

Safe working
distances (metres)
Note: more
stringent conditions
may apply to
heritage and
sensitive structures
(as defined under
reference 2)

Equipment Pipelines Cosmetic
damage

Amenity
impacts

1, 3 & 4

Vibratory roller (7-13
tonnes)

45 35 100

Bored piling machine 10 2 -

Jackhammer 5 1 Contact

Dozer 15 10 -

1: Construction Noise and Vibration Guidelines (CNVG, Roads and Maritime, 2016)
2: German Standard DIN 4150 Part 3 Structural Vibration - Effects of Vibration on Structures (German
Institute for Standardization, 2016 as amended)
3: Assessing Vibration: A Technical Guideline (NSW DEC, 2006)
4: BS 7385-2: 1993: Evaluation and Measurement of Vibration in Buildings (British Standard, 1993)
5: Road Noise Policy (RNP, NSW DECCW, 2011)
6: Noise Criteria Guidelines (NCG, Roads and Maritime, 2015)
7: Interim Construction Noise Guidelines (ICNG, EPA, 2009)

Table 6-11: Key operational noise assessment criteria

Aspect Criteria Standard

Operational road traffic noise

Residents
Note: measured
externally

Relative increase criteria 1 & 2

New/reclassified roads: day
and night

Existing noise + 12 dB

Existing roads: day and night Existing noise + 2 dB:
equivalent to about a
60 per cent increase in
traffic

Threshold exceedance limits

New/reclassified roads: day 55 dBA Leq(15hr)

New/reclassified roads: night 50 dBA Leq(9hr)

Existing road: day 65 dBA Leq(15hr)

Existing road: night 60 dBA Leq(9hr)

Other sensitive land
uses
Note: school rooms
measured internally.

Threshold exceedance limits 1 & 2

School classrooms: day 50 dBA Leq(1hr)

Open space (active): day 60 dBA Leq(1hr)

Open space (passive): day 55 dBA Leq(1hr)

Child care (sleeping): day 35 dBA Leq(1hr)

Child care (indoor): day 40 dBA Leq(1hr)

Child care (outdoor): day 45 dBA Leq(1hr)

1: RNP (NSW DECCW, 2011)
2: NCG (Roads and Maritime, 2015)
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6.2.4 Potential impacts

Construction

Activity based noise
While the construction staging would be confirmed during detailed design, each of the main design
features would involve the use of different types of equipment in a given area at various times of
the day. This information has been used to define the combined noise output (sound power level)
generated in a given location at a given time.
This is a combination of using various equipment, operating at the same time, at its maximum
output, at the nearest location to the closest sensitive receiver(s) in the NCA. As such, they provide
a worst case view of potential noise impacts as there would be no real probability of these
conditions happening onsite. Nonetheless, it adopts the precautionary principle to account for
variability in modelling predictions and uncertainty in the construction staging.
Table 6-12 summarises the assessment presented in Chapter 8 of Appendix F confirming the
worst case exceedances at next to receivers. Specifically:

· Negative numbers are below the NMLs
· Positive numbers (red text) are above the NMLs
· Positive numbers (red text) and shaded red cells are both above the NMLs and may potentially

cause sleep disturbance.
The results also confirm the predicted noise impacts at the ancillary facilities listed in section 3.4.
Table 6-12: Construction activity noise impact summary

Activities as per
Table 3.8

Receiver
SH: standard hours
OOT: out of hours

Worst case exceedance: dB

Least noise
sensitive
activity

Most noise
intensive
activity

SH OOT SH OOT

1: Preparation and
enabling

Residential -32 -27 23 30

Commercial -1 -1

Industrial -30 -3

Other -18 3

2: Earthworks,
utilities and
drainage

Residential -30 -25 25 32

Commercial 1 4

Industrial -32 -14

Other -16 8

3: Road, bridge,
intersection,
intersection
construction

Residential -27 -22 28 35

Commercial -32 7

Industrial -34 -11

Other -30 11
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Activities as per
Table 3.8

Receiver
SH: standard hours
OOT: out of hours

Worst case exceedance: dB

Least noise
sensitive
activity

Most noise
intensive
activity

SH OOT SH OOT

4: Supporting
infrastructure
installation

Residential -27 -22 28 35

Commercial 7 7

Industrial -26 -11

Other -10 11

5: Amenity
planting,
landscaping and
urban design work

Residential -27 -22 28 35

Commercial 7 7

Industrial -26 -11

Other -10 11

6: Finalisation
work

Residential -27 -22 28 35

Commercial 7 7

Industrial -26 -11

Other -10 11

7: Demobilisation
and handback

Residential -27 -22 28 35

Commercial 7 7

Industrial -26 -11

Other -10 11

More specifically, the information in section 6.4 of Appendix F confirms the following:

· Residents would be affected:
- North of the Great Western Highway (NCA A) when establishing the site and undertaking

utility work
- In north Minchinbury (NCA B) when carrying out many of the activities to widen Archbold

Road due to their proximity
- In south Minchinbury (NCA C) when carrying out many of the activities to widen Archbold

Road and build the M4 Motorway intersection
- In east Erskine Park (NCA G and HCA H) when installing the culverts and drains north of

Lenore Drive
- At night in Minchinbury from building the M4 Motorway intersection

· The following non-residential receivers would be affected from widening and upgrading
Archbold Road:

- Minchinbury Latter Day Saints Chapel
- Jiminey Cricket Long Day Care
- Sargents Road commercial area (NCA J).
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The only residents whose sleep may be affected by the work are in south Minchinbury (NCA C).
They may be affected by the night work needed to install the major bridge components over the
M4 Motorway (refer to Table 6.5 of Appendix F).

Traffic generated noise
As confirmed in Table 6-4, there could be up to a four per cent temporary increase in construction
traffic on the key roads in the area on average, which is not anticipated to have any noise impact
on sensitive receivers as this is less than the 60 per cent increase described in Table 6-10.

Activity based vibration
Table 6-13 shows the potential for any vibration-related impacts to occur during construction. More
specific information is provided in Appendix F about which receives would be affected.
Table 6-13: Construction activity vibration impact summary

Equipment and its use Location used Potential for vibration impacts

Cosmetic
damage/pipeline

damage

Amenity
impacts

Jackhammer Water pipelines ü -

Vibratory roller Water pipelines
Widening Archbold Road

ü ü

Bored piled machines Water pipelines ü -

Small dozer Water pipelines ü -

Large dozer Water pipelines
Widening Archbold Road

ü -

It is anticipated that there would be no vibration-related impacts except the potential for:

· Cosmetic and integrity damage from:
- Using equipment near the water supply pipelines
- Using a dozer along Archbold Road

· Human comfort impacts from:
-  Using a vibratory roller along Archbold Road.

The number of receivers potentially affected depends on the size of equipment used. If medium
sized equipment is used this would have an impact up to 20 metres away, however using a large
vibratory roller would have an amenity impact up to 100 metres away (refer to Table 6-8).

Operation

Traffic generated noise
Road projects affect noise-sensitive receivers mainly as a result of:

· Introducing or attracting (more) traffic onto a road
· Bringing existing roads closer to noise sensitive receivers
· Raising the road above the surrounding landscape
· Changing the speed limit
· The mix of heavy and light vehicles on a road.
Table 6-14 summarises the noise modelled predictions of how the proposal would impact on
receivers in the local area accounting for the above and the effectiveness of the existing noise
walls alongside the M4 Motorway. The predictions assume the ITS on the M4 Motorway to be
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operational by 2031, and the traffic to be free-flowing. Appendix F describes the adopted noise
modelling parameters.
Table 6-14: Operational noise predictions: number of affected receivers in 2031

Receiver type and location Number

Residents: in Minchinbury (NCA B and NCA C) that back onto Archbold
Road would be affected under the proposal, where a 6dB to 7dB increase in
noise is predicted, which includes the potential for sleep disturbance at the
closest residences.

98: total
28: NCA B
70: NCA C

Place of worship: Minchinbury Latter Day Saints Chapel 1

Childcare facilities: Jiminey Cricket Long Day Care 1

Open space (active): Everton Park 1

In addition to the above, the modelling predicts that receivers:

· Close to the M4 Motorway and the Great Western Highway are already affected by road traffic
noise to the extent that this proposal would not add to this (ie there is not predicted to be more
than a 2dB increase in noise)

· In the wider area would be affected by changes in road traffic noise caused by the proposal
however not to the level that warrants the need to be considered eligible for treatment.

6.2.5 Safeguards and management measures
The following options for noise mitigation were considered as described in Appendix F:

· Road design and traffic management
· Low-noise road surface (pavement)
· Noise barriers
· At-property treatment in the form of architectural measures such as double-glazing and

perimeter fencing.
However, only two of the four measures could be feasibly and reasonably taken forward for the
following reasons:

· Low-noise pavement provides benefit for roads that operate with a posted design speed above
70 km/h. While this would be a feasible option for the upgrade of the existing section of
Archbold Road, which would operate with an 80 km/h speed limit, the inclusion of signalised
intersections at Sargents Road, Robinson Street and the Great Western Highway would reduce
the ability for traffic to reach an average speed of greater than 70 km/h. As such, it is
considered unreasonable due to its limited effectiveness in context

· Including or improving the noise walls within the road reserve remains both feasible and a
reasonable option to reduce noise impacts at the affected properties, however it would not fully
mitigate impacts for multi-storey residential properties

· Consideration of providing architectural treatments at (the upper floors of) certain properties
would be a feasible and reasonable approach to supplement the use of noise walls.

Figure 6-4 shows where noise walls could be placed to reduce the impacts. Table 6-15 describes
the height these noise walls would need to be to reduce the number of affected properties by
75 per cent, which is consistent with the Noise Mitigation Guidelines (Roads and Maritime, 2015).
By including at-property treatment it is concluded that no properties would remain affected (ie the
noise disturbance and the potential of sleep disturbance could be fully mitigated).
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Table 6-15: Reduction in noise affected receivers on using noise barriers

Barrier section (map reference) Barrier length
(metres)

Design
height for
normal
pavement
(metres)

Design
height for low
noise
pavement
(metres)

75 per cent reduction in the number of affected properties

Location C 145 4.5 4

Location B 380 5.5 4

Location A 360 5.5 4.5

Reduction in affected properties - 98 to 45 98 to 38

Reduction in cumulatively affected properties - 19 to 4 19 to 5

Additional reduction through at property treatment

At property treatment NA 45 to 0 38 to 0
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Figure 6-4: Proposed noise wall locations
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Safeguards and management measures
Table 6-16 lists the noise and vibration safeguards and management measures that would be
implemented to account for the impacts identified in section 6.2.3.
Table 6-16: Noise and vibration safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Construction
noise and
vibration
impacts

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:

· All potential noise and
vibration generating activities
associated with the activity

· Feasible and reasonable
mitigation measures to be
implemented

· 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.

Contactor Detailed
design
Pre-
construction

Core
standard
safeguard:
NV1
Section 4.6
of QA G36
Environ-
ment
Protection

Construction
noise and
vibration
impacts

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

· The project
· The construction period and

construction hours
· Contact information for project

management staff
· Complaint and incident

reporting
· How to obtain further

information

Contactor Detailed
design
Pre-
construction

Core
standard
safeguard:
NV2
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Noise
impacts due
to out of
hours work
during
construction

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 out-of-hours work.

Contactor Detailed
design
Pre-
construction

Additional
safeguard:
NV3

Construction
noise and
vibration
impacts

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

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction

Additional
safeguard:
NV4

Construction
noise
impacts

Where feasible and reasonable
include any noise treatments
(such as noise walls) along
Archbold Road before work
starts.

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction

Additional
safeguard:
NV5
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Construction
vibration
impacts

As part of the NVMP, include the
following requirements:

· Undertake precondition
surveys of the Water Supply
pipelines or obtain integrity
data from WaterNSW

· Include vibration controls and
safe working distances to
reduce any impacts that could
affect the pipelines’ integrity,
including slow start up of
vibration-generating work
close to the pipelines where
there is a damage risk

· Detail equipment
specifications with the aim of
selecting to use alternatives
where feasible and
reasonable to reduce vibration

· Use vibration monitors where
there is determined need
following the precondition
survey

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction
Con-
struction

Additional
safeguard:
NV6

Construction
vibration
impacts

Ensure the use of vibratory rollers
<100kN (typically two to four
tonnes) and hydraulic hammers
300kg (five to 12 tonne
excavator) are used when
upgrading the existing section of
Archbold Road and building the
M4 Motorway intersection.
Otherwise undertake additional
vibration impact assessment
and/or conditional surveys on the
potentially affected buildings
adjacent to Archbold Road and
the M4 Motorway in line with the
predictions in the REF.

Contractor Pre-
construction

Additional
safeguard:
NV7

Construction
noise and
vibration

Consider the use and layout of
the secondary site compounds on
Archbold Road on either side of
the M4 Motorway to maximise the
distance from sensitive receivers.
Also consider placing temporary
structures, barriers and screens
between the site compound and
adjacent receivers.

Contractor Pre-
construction

Additional
safeguard:
NV8
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Noise and
vibration

Locate fixed 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 Con-
struction

Additional
safeguard:
NV9

Noise and
vibration

Ensure toolbox talks and
environmental induction training
includes specific noise and
vibration management including,
but not limited to:

· Avoiding:
- Radio use outside of

standard working hours
- Shouting and slamming

doors
- Dropping materials from

height
· Operating machinery at low

speeds or powers, and
switching-off equipment when
it is not being used

· Minimising reversing.

Contractor Con-
struction

Additional
safeguard:
NV10

6.3 Biodiversity
This section summarises the biodiversity impacts associated with the proposal. Appendix G
contains the supporting technical paper prepared by WSP.

Future assessment requirement 3.1d: flora and fauna
· Describe the ecological impacts of the project including (as relevant): impacts on threatened

species, populations and ecological communities; riparian and stream ecology; and existing
or planned biodiversity corridors, including the Erskine Park Biodiversity Corridor. This
assessment shall reflect/consider Erskine Park Link Road Concept Plan: Flora and Fauna
Impact Assessment for the Department of Planning (SKM, November 2008)

· Describe measures to avoid, minimise or offset impacts including opportunities for
conserving enhancing riparian and biodiversity corridors.

· Describe how the effectiveness of the measures would be monitored and what actions shall
be taken if measures are identified to be ineffective.

· Describe the maintenance responsibilities and timing of implementation of measures.

6.3.1 Methodology
The assessment included a desk review of published State and Commonwealth records, data and
literature to confirm the likely presence of threatened flora, fauna, and endangered communities in
the local area (as shown on Figure 6-6 and Figure 6-7). This was followed by a series of site visits
in 2015 and 2016 that were used to confirm the ecology of the proposal footprint and local area.
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The following published records were reviewed:

· NSW Wildlife Atlas: containing information on State protected species
· Protected Matters Search Tool: containing information on Commonwealth protected species
· PlanetNet Database: containing information on sensitive and rare plants
· BioNet Atlas of Wildlife: containing information on threatened and protected fish species
· List of Noxious Weeds: containing information on non-native plant species that are listed as

noxious weeds
· Vegetation Type Database: to ensure the communities described in this assessment were

consistent with one or more of the vegetation types included on the database.
The site walkovers and surveys were used to confirm:

· Terrestrial (land) and aquatic (water) vegetation, habitat composition and condition
· Native vegetation surveys and classification
· Flora and fauna with a moderate to high potential of occurring locally (refer to Table 6-19 and

Table 6-20).
The impact assessment was prepared in accordance with Environmental Impact Assessment
Practice Note: Biodiversity Assessment (EIA-N06, Roads and Maritime, 2016) with consideration of
the:

· BioBanking Handbook for Local Government (DECCW, 2008b)
· Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (Roads and

Maritime, 2011)
· Guidelines for Biodiversity Offset (Roads and Maritime, 2011c)
In accordance with section 5A of the EP&A Act (refer to Table 4.3), State and Commonwealth
listed threatened biota with a moderate to high likelihood of occurring locally were subject to
assessments of significance under the corresponding legislation consistent with the requirements
of the Threatened Species Assessment Guidelines: The Assessment of Significance (NSW
DECCW, 2007) and the Significant Impact Guidelines 1.1: Matters of National Environmental
Significance (Commonwealth Department of Environment and Energy, 2013).

6.3.2 Existing environment

Vegetation communities and habitats
Table 6-17 details characteristics and condition of the four main communities in the area, which
collectively contain a range of native and exotic species. The communities can be broadly
characterised as including the areas that have been previously developed for agricultural use and
grazing (refer to section 6.12) and the margins of these areas that contain remnant features such
as woodland and riparian (river corridor) habitat.
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Table 6-17: Key communities and habitat in the area

Location Community description and
classification where relevant

Habitat characteristics

Threatened ecological community

Shale plains woodland (part of the Cumberland Plain woodlands)

· Remnant patches
north of Lenore
Drive

· Along the margins
of the M4
Motorway

Comprises grey box and forest red
gum in grassy woodland on the flats
of the Cumberland plain. Including a
groundcover of various grasses,
weeds, and rushes (refer to Table
3.4 in Appendix G).
Classification:

· Critically Endangered under the
TSC Act as Cumberland Shale
plains woodland in the Sydney
basin bioregion

· Critically Endangered under the
EPBC Act as Cumberland Plain
shale woodlands and shale-
gravel transition forest

Tree-dominated stands within
the community, largely relics or
regrowth of originally taller
forests and woodlands, with
scattered shrubs and largely
continuous grassy groundcover.
Key features include:

· Hollow bearing trees
· Open understorey with

scattered shrubs
· Fallen timber and ground

cover (rubbish)
· Blossoming trees

Cumberland river-flat forest (part of the Cumberland Plain woodlands)

· Drainage lines
south of Lenore
Drive

· Near Old
Wallgrove Road

Comprises forest red gum and
rough-barked apple in grassy
woodland on alluvial flats on the
Cumberland plain. Including a
groundcover of various grasses and
non-native species (refer to Table
3.5 in Appendix G).
Classification:
Endangered under the TSC Act as
river-flat eucalypt forest on coastal
floodplains of the New South Wales
north coast, Sydney basin and south
east corner bioregions.

Tall open tree layer of eucalypts.
A layer of small trees and
scattered shrubs. Groundcover
comprises forbs, scramblers and
grasses. Aquatic habitat, in the
form of pools, slow flowing
creeks and water logged soil
conditions. Key features include:

· Hollow bearing trees
· Aquatic habitat
· Food trees (fruiting and

blossom species)

Other habitat

Planted/exotic vegetation and habitat

· Around Old
Wallgrove Road

· Remnant areas
north of Lenore
Drive

· Exotic grassland
with scattered
trees and shrubs

Occurs as historic garden plantings
north of Lenore Drive and as
occasional planted trees alongside
Archbold Road. It comprises a
combination of exotic and native, but
non-indigenous, species. Also,
includes exotic perennial grasses,
exotic forbs with occasional remnant
paddock trees, shrubs and saplings.

Tree and shrubs and occasional
planted trees
Food trees (fruiting and blossom
species)
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Location Community description and
classification where relevant

Habitat characteristics

Aquatic vegetation and habitat

· Ropes Creek,
riparian
environment, and
nine supporting
drainage lines

· Farm dams,
ponds and low
lying wetland
areas south of the
M4 Motorway

Occurs in several locations in the
proposal footprint where historical
activities have taken place, including
vegetation clearing, quarry activity,
road development and farm pond
construction has led to locally
impeded drainage and waterlogged
soil conditions. Dominated by a
mixture of colonising native and
exotic species. A variety of other
exotic and native plant species
associated with waterlogged areas
also occur in this vegetation
association.

· Permanent and semi-
permanent ponds
interspersed with bare soil,
mud and aquatic vegetation.

· Aquatic habitat (aquatic
vegetation, reeds beds)

Table 6-18 lists amount of the each type of community and habitat within the study area and
construction footprint. Where relevant the habitat condition is provided as classified under
Commonwealth and State legislation as described in Appendix G.
Table 6-18: Extent of community and habitat

Community (and condition where relevant) Coverage (hectares)

Study area Construction
footprint

Threatened ecological community

Shale plains woodland (part of the Cumberland Plain woodlands)

Good 14.75 1.70

Moderate 0.67 0.37

Low (note) 13.8 5.70

Total 29.22 7.02

Note: does not meet the threshold criteria and as such does not form part of the critically
endangered community listed under the EPBC Act.

Cumberland river-flat forest (part of the Cumberland Plain woodlands)

Moderate 0.56 0.22

Low 1.2 0.35

Total 1.76 0.57

Other habitat

Planted/exotic vegetation and habitat

Total 1.88 1.24
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Community (and condition where relevant) Coverage (hectares)

Study area Construction
footprint

Aquatic vegetation and habitat

Total 3.23 0.96

Totals

Exotic community 5.11 2.20

Native community 30.98 7.59

Total community 36.09 9.79

Source: Penrith City Council

Figure 6-5: Conservation area and biodiversity corridor

Groundwater dependent ecosystems
Groundwater dependent ecosystems in the area include the channel and associated riparian
vegetation of Ropes Creek and its supporting tributaries are mapped GDE (Bureau of Meteorology,
2016). Despite the proposal crossing nine first and second order streams (drainage lines) the only
poor quality GDE is associated with the small areas of highly-disturbed riparian vegetation. The
wetlands in the study area are not naturally-occurring and appear to be the result of human
alteration of surface water drainage. They are unlikely to be GDEs.
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Erskine Park Biodiversity Corridor
As per Figure 6-5, the Erskine Park Biodiversity Corridor forms part of the wider riparian corridor of
Ropes Creek. It was identified by DP&E as a 210 hectare site whose values need protecting as a
wildlife corridor between the Erskine Business Park and the Ropes Creek Riparian Biodiversity
System.

Aquatic habitats
The sensitivity and functionality of the above aquatic communities as fish habitat was assessed
using the NSW Fisheries Policy and Guidelines for Fish Habitat Conservation and Management
(NSW DPI, 2013). Table 6-19 summarises this. Figure 6-8 shows the aquatic habitats and
groundwater dependent ecosystems.
Table 6-19: Fish habitat classification

Watercourse Characteristics Classification
Ropes Creek
including
associated
drainage lines

Compromised through the previous clearing of riparian
(river corridor) habitats, high-nutrient agricultural runoff,
grazing and trampling by livestock, weed invasion, pests
and pathogens, and the introduction of exotic fish species.

Class 3:
minimal key
fish habitat

Wetland areas
and man-made
ponds/ farm dams

On inspection the ponds contained certain native and
exotic plant and fish species, plants and invertebrates,
they are unlikely to contain any threatened species listed
under the FM Act and they provide little value as fish
habitat.

Class 3:
minimal key
fish habitat

Threatened biota

Flora
One species of threatened plant was observed in the area and six others have a moderate or
higher potential of occurring locally. Table 6-20 summarises the characteristics and associations of
the seven species. Figure 6-6 and Figure 6-7 show the extent of identified recorded species.
Table 6-20: Key Threatened flora (plants) in the study area

Common Name (where
available)

TSC
Act

EPBC
Act

Associated
vegetation/habitats

Likelihood of
occurrence

Shrub

Downy wattle V V Shale plains woodland Moderate

Pea flower V V

Juniper grevillea - V

Sub-shrub

Curved rice flower V V Shale plains woodland Known

Spiked rice flower E E Moderate

Herb

Toadflax V V Shale plains woodland Moderate

Vine

Native pear E2 - Shale plains woodland
River-flat forest

Moderate

V: vulnerable, E: endangered, E2: endangered population
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Fauna
Two species of threatened animal were observed in the area and 20 others have a moderate or
higher potential of occurring locally. Table 6-21 summarises the characteristics and associations of
the 22 species. Figure 6-6 and Figure 6-7 show the extent of identified recorded species.
Table 6-21: Key Threatened fauna (animals) in the study area

Common Name TSC
Act

EPBC
Act

Associated vegetation
and habitats

Likelihood of
occurrence

Bird

Australian painted snipe E V Aquatic vegetation and
habitat

Moderate

Black-chinned honeyeater
(eastern subspecies)

V - Shale plains woodland
River-flat forest

Moderate

Dusky wood swallow V - High

Flame robin V - Moderate

Little eagle V - Shale plains woodland
River-flat forest
Planted/exotic vegetation
and habitat

High

Powerful owl V - Shale plains woodland
River-flat forest

Moderate

Regent honeyeater CE E Moderate

Scarlet robin V - Moderate

Speckled warbler V - Moderate

Square-tailed kite V - Moderate

Swift parrot E E Moderate

Varied sittella V - Moderate

Frog

Green and golden bell frog E V Aquatic vegetation and
habitat
Planted/exotic vegetation
and habitat

Moderate

Mammal

Eastern bent-wing bat V - Shale plains woodland
River-flat forest

High

Eastern false pipistrelle V - Moderate

Eastern freetail-bat V - High

Greater broad-nosed bat V - High

Grey-headed flying-fox V V Known

Little bent-wing bat V - Moderate
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Common Name TSC
Act

EPBC
Act

Associated vegetation
and habitats

Likelihood of
occurrence

Southern myotis, large-footed
myotis

V - High

Yellow-bellied sheathtail-bat V - High

Snail

Cumberland Plain land snail E - Shale plains woodland Known

V: vulnerable, E; endangered, CE: critically endangered
State: meaning the TSC Act, C’th: meaning commonwealth and the EPBC Act

Migratory birds
No protected migratory birds were observed in the area, however 14 others have a moderate or
higher potential of occurring locally. Table 6-22 summarises these species.
Table 6-22: Migratory species (birds) protected at the Commonwealth Level

Common Name Likelihood of occurrence

· Black-faced monarch
· Eastern great egret
· Oriental cuckoo
· Himalayan cuckoo
· Rainbow bee-eater
· Rufous fantail

· Satin flycatcher
· White-throated needle tail
· Yellow wagtail
· *Regent honeyeater
· *Australian painted snipe

Moderate

· Cattle egret
· Fork-tailed swift
· Latham's snipe

High

*Threatened species (see Table 6-21)
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Figure 6-6a: Ecological features – plant community types and TSC Act threatened ecological
communities (south to north)
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Figure 6-6b: Ecological features – plant community types and TSC Act threatened ecological
communities (south to north)
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Figure 6-6c: Ecological features – plant community types and TSC Act threatened ecological
communities (south to north)
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Figure 6-6d: Ecological features – plant community types and TSC Act threatened ecological
communities (south to north)
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Figure 6-7a: Ecological features – recorded threatened species and habitat features (south to
north)
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Figure 6-7b: Ecological features – recorded threatened species and habitat features (south to
north)
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Figure 6-7c: Ecological features – recorded threatened species and habitat features (south to
north)
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Figure 6-7d: Ecological features – recorded threatened species and habitat features (south to
north)
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Figure 6-8: Ecological features – aquatic features and groundwater dependent ecosystems
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Weed species
Thirty three (33) noxious weed species have a moderate or higher potential of occurring locally, as
included on databases held by NSW Department of Primary Industries (NSW DPI) and BCC.
Table 6-23 lists the classification of these species and the management requirements to prevent
their ability to spread.
Table 6-23: Noxious weed classification

Classification: and
management control

Species

Class 2: eradicated from
the land and kept free of
the species

Hygrophila and tropical soda apple

Class 3: fully and
continuously suppressed
and destroyed

Alligator weed, Giant Parramatta grass, gorse, green cestrum,
hygro, long-leaved willow primrose, ludwigia, mother-of-millions,
pampas grass, salvania and water hyacinth.

Class 4: not to be sold,
propagated or knowingly
distributed

African boxthorn, African olive, cockle burr, boneseed, bridal
creeper, Chilean needle grass, Columbus grass, Crofton weed, East
Indian hygrophila, golden dodder, Johnson grass, lantana, Pateron’s
curse, pellitory, broad-leaved privot, narrow-leaved privot, serrated
tussock, spriny burgrass (two species) and St John’s wart.

Note: there is the added responsibility that if any Class 1 or Class 2 weed species are discovered onsite then
the local control authority must be notified within 24-hours.

Pests and pathogens
Pest species and pathogens can affect natural ecosystems and biodiversity conservation through
killing/outcompeting native flora and fauna. Table 6-24 lists the pest species and pathogens that
have a moderate to high potential of occurring locally.
Table 6-24: Pest and pathogen species

Species Association Effect

Pest species

Plague minnow Ponds/farm dams · Eating frogspawn and attacking the tadpoles
of native frogs

· Preying on aquatic macroinvertebrates
· Attacking, injuring and preying on native fish
· Competing with native animals for food.

Mosquito fish Ponds/farm dams

Foxes and domestic
animals

Built up areas · Injury and death through predation

Vermin Built up areas · Spread of diseases in fauna and humans

European rabbits Disturbed open areas · Over population and competition on
resources.

Pathogens

Amphibian chytrid
fungus

Ponds/farm dams · Causes an infectious disease in amphibians
· Anorexia and eventual death

Phytophtora root rot
fungus

Any vegetated areas · Attacks the roots of plants
· Kills the plants
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6.3.3 Potential impacts

Construction

Loss of vegetation and habitat
The proposal would result in the clearance and loss of about 9.79 hectares of vegetation and
habitat comprising:

· 7.59 hectares of remanent threatened ecological community
· 1.24 hectares of planted/exotic vegetation and habitat
· 0.96 hectares of aquatic vegetation and habitat.
This represents about 70 per cent of the proposal footprint.

Threatened ecological community
Table 6-25 confirms that the 7.59 hectares of impacted native vegetation represents about 24 per
cent of the remaining community in an area where about 95 per cent has been cleared to date.
Table 6-25: Threatened ecological community loss

Community Loss (hectares) Percentage loss
of surveyed

extent

Current clearance
rate in the area

Shale plain woodland 7.02 24% 95 %

Good 1.70 12%

Moderate 0.37 55%

Low 5.70 36%

Cumberland river-flat forest 0.57 32% 95 %

Moderate 0.22 39%

Low 0.35 29%

Total 7.59

This loss accounts for the proposal footprint and a five-metre construction easement (as shown on
Figure 3-8). The loss is materially notable as it adds to overall reduction in remanent woodland in
the area. However, by preserving as much of the good quality habitat it is concluded that the
remaining woodland would contain sufficient value to support important habitat and retain the
defining features of the Cumberland Plain. Also, the loss would be offset as per the requirements
of the Guidelines for Biodiversity Offset (Roads and Maritime, 2011c). Appendix G and
Section 6.3.4 describe this in more detail.
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Threatened species and habitat impacts
Threatened species impacts would involve species and habitat loss and disturbance as described
in Table 6-26. This responds to the factors and considerations in section 5A of the EP&A Act.
Table 6-26: Threatened flora and fauna habitat/species loss

Species Loss
(hectares)

Estimated
number of
individuals

lost

Recorded

Flora

Curved rice flower
*recorded habitat

1.38 * 2 of 18

Fauna

Grey headed flying fox 7.59 -

Cumberland land snail 7.02 -

Potential habitat (areas where the species has a moderate or greater likelihood of occurring)

Flora

Downy wattle 7.02 -

Pea flower

Juniper grevillea

Rice spiked flower

Toadflax

Native pear (endangered population) 7.59 -

Fauna

Bird species

Australian painted snipe 0.96 -

Dusky wood swallow
Flame robin
Little eagle
Powerful owl
Regent honeyeater

Scarlet robin
Speckled warbler
Square-tailed kite
Swift parrot
Varied sittella

7.59

Frog species

Green and golden bell frog 2.20 -
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Species Loss
(hectares)

Estimated
number of
individuals

lost

Bat species

Eastern bent-wing bat
Eastern false pipistrelle
Eastern freetail-bat
Greater broad-nosed bat

Little bent-wing bat
Southern myotis
Large-footed myotis
Yellow-bellied sheathtail-bat

7.59 -

The loss of the flora habitat is representative of the loss of about 24 per cent of the remaining
Shale plains woodland in the area. In terms of the above species, if present, this would lead to:

· Reduced habitat availability for survival and propagation
· Loss of connectivity, habitat fragmentation and species isolation
· Edge effects compromising the quality of the remaining habitat.
The 10 per cent loss of the recorded number of curved rice flower plants in the area would be
insufficient to affect the wider population and species composition.
The loss of the fauna habitat is representative of about:

· 24 per cent of the remaining Shale plains woodland
· 32 per cent of the River-flat forest in the area
· 43per cent of the planted/exotic vegetation and habitat that is found locally
· 24 per cent of the aquatic vegetation and habitat is found locally.
The greatest impact would be the loss of about 24 per cent of the Shale plains woodland and the
river-flat forest as this provides habitat for about 90 per cent of the fauna species that (potentially)
occur in the area (20 of 22 species). Despite this loss, Chapter 4 of Appendix G concludes that the
remaining areas are of sufficient size and quality to allow any fauna to survive and complete. More
specifically:

· While feasible and reasonable efforts would be made to relocate the Cumberland Plain land
snail, their small size and their use of cracks and crevices for shelter would mainly individuals
would be lost. However, their relative abundance and distribution locally would mean that the
loss would be unlikely to affect population viability or survival

· Grey-headed fly fox is only likely to forage in the area. They are unlikely to roost or breed. As
this species is highly mobile, it is considered unlikely to be affected by the additional habitat
loss and fragmentation

· The impact on other species, while probable, remains unknown. As such, precaution would be
needed during construction and then the impacts would need assessing and confirming on the
merit of the discovery.

Appendix G assesses the legal significance of the above impacts, concluding that the proposal
would not have a significant impact with regard to:

· State protected threatened biota as per the provisions of section 5A of the EP&A Act and in
accordance with Threatened Species Assessment Guidelines: The Assessment of Significance
(NSW DECCW, 2007)

· Commonwealth protected threatened biota in accordance with Significant Impact
Guidelines 1.1 Matters of National Environmental Significance (Department of the Environment
2013).

As such, there is no need to either prepare a SIS in accordance with the TSC Act (refer to
Table 4-3) or a strategic assessment in accordance with the EPBC Act (refer to section 4.3.1).
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Aquatic and hydrological impacts
Aquatic impacts would be limited to a 30 per cent loss in the available habitat in the area (refer to
Table 6-17) through the need to cross nine drainage lines that are associated with Ropes Creek
and the removal of ponds/farm dams (refer to Table 3-6). The associated impacts include:

· Sediment, saline and pollutant leaching, washout, mobilisation and discharge (refer to section 6.8.3)
· Temporary displacement of native fish, frogs, tortoises, eels and invertebrates
· Limited loss of degraded non-continuous riparian habitat and aquatic in-stream vegetation
· Temporary loss of in-flow conditions, however only affecting low-flow drainage lines
· Loss of water quality resulting in chemistry loading and potentially the development of eutrophic

conditions, which may indirectly impact aquatic flora and fauna.
The lack of fish habitat or protected aquatic flora and fauna (refer to Table 6-17) removes the
potential for associated impacts. Precaution to manage the potential for discovering green and
golden bell frog would be needed during construction and then the impacts would need assessing
and confirming on the merit of the discovery.

Groundwater dependent ecosystems

While the proposal involves excavating up to 3.5 metres belowground (refer to Table 3-7), this is
only likely to impact the surficial perched groundwater zone (refer to section 6.9). This would be
insufficient to alter regional groundwater patterns and flows, which associated GDEs rely upon.
Therefore, there is assessed to be negligible impact on the riparian vegetation GDE associated
with Ropes Creek and its tributaries.

Hydrology impacts

There may be some short-term loss in water overland flows and connectivity during construction,
through the need to temporarily alter and divert stormwater runoff. This may temporarily affect
water supply to the dams, ponds and waterlogged areas locally. This may cause ecological stress
or harm. However, any impacts would be short term and recovery is expected. Also, the proposal
is too far from the Erskine Park Biodiversity Corridor for there to be any potential impact, other than
the risk of indirect and secondary impacts as described below.

Indirect and secondary impacts
The proposal may also lead to a range of indirect and secondary impacts including:

· Increased habitat fragmentation through the road creating barrier effects
· Loss of migratory bird habitat
· Loss of habitat that support species across their lifecycle
· Indirect impacts on threatened predators
· Edge effects next to the road reserve leading to:

- Loss of water supply and a drop in soil moisture content
- Additional shading and overshadowing, reduced shading and street lighting effects
- Noise and vibration
- Weed invasion.

· Death or injury from:
- Vegetation clearance and tree removal
- Dewatering, and the removal of ponds and farm dams
- Equipment and vehicles movements around site
- Animals entering and/or inhabiting active construction zones.

In most instances, these impacts are considered of low impact in the context of the scale of the
work, availability of alternative habitat and resources, and the limited ecological values impacted by
the proposal.

Weed invasion
A variety of Class 2 to Class 4 weeds are likely to be present in the local area (refer to Table 6-23).
During construction there is the potential for their dispersal over a wider area or seed stock
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transportation through the proposed vegetation clearance, earthworks and or vehicle movements
on and offsite. Impacts can be avoided through effective standard management safeguards.
However, there is a residual potential for localised dispersion around any ineffectively treated
areas at the point of clearing vegetation, and/or undertaking any ground clearance and earthworks.

Pests and pathogens
Pathogens would spread via the same mechanisms as weeds. However, impacts can be avoided
by effective standard management safeguards. While there is the potential for aquatic pest species
to be present in the farm damns and ponds, providing any water and vegetation is safely removed
and treated in accordance with policy and guidance, there is not expected to be any risks or
impacts.

Operation
Table 6-27 lists the potential operational biodiversity impacts associated with the proposal.
Table 6-27: Operational biodiversity impacts

Impact Discussion

Aquatic impacts

Prevention of the safe
passage of fish along the
crossed drainage lines through
the introduction of barriers and
the poor maintenance of the
riparian corridor.

As none of the drainage lines are key fish habitat (refer to
Table 6-18) the associated impact is considered negligible.
Also, the use of boxed culverts is consistent with best practice
for allowing for the safe passage of fish as per Why do Fish
Cross the Road: Fish Passage Requirements for Waterway
Crossings (Fairfull and Witheridge, 2003)

Road and sediment run-off
during a storm event or
following an accident or
spillage. Potential downstream
impacts if the water detention
and quality infrastructure is not
maintained.

While the hardstand area would increase, the drainage
infrastructure is being designed to cope with the rainfall and
runoff that would typically occur from a 100 year storm (except
at Sargents Road where it would be once every 20 years).
Providing the drainage infrastructure is maintained to prevent
any lost capacity then the impacts would be negligible.

Wildlife connectivity

Genetic isolation due to
fragmentation of habitat and
barrier effects and edge
effects.

The barrier effects caused by the road would be most notable
south of the M4 Motorway, where the width of the road would
increase further separating the remnant shale plains woodland.
This would lead to:

· Greater edge effects
· Reduced mobility between the Shale plain woodland habitat
· Increased risk of wildlife fatalities through vehicle strikes.
While barrier effects are possible elsewhere along the proposal
footprint, the ecological and habitat value is considerably less
and likely to support few threatened species.

Injury or death

Injury or death caused by
vehicle strikes from wildlife
crossing the operational road.

Despite the increased barrier and fragmentation risks, it is likely
that the wildlife would avoid the area due to the noise and
presence of humans.
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Impact Discussion

Noise

The operational movement of
traffic and its effects on
wildlife.

While road traffic noise may cause animals to avoid the
immediacy of the road reserve, they are likely to adapt and get
used to the change, as they have done through the other
infrastructure development in the area. The noise level,
intensity and characteristics are considered insufficient to
cause any fundamental behavioural changes or affect the
health of any animal species.

Lighting and shade impacts

Shading impacts from the
culverts, bridge abutments and
crossing points.

There would be few areas where shading would be introduced
under the proposal. The ecological value close to these areas
is low as described above, and therefore any impacts would be
limited.

Light pollution from the
introduction of road traffic
lighting in the area

While the road would be lit, the lighting would be designed to
current standards that prevent back-spill and up-spill (refer to
section 6.7.4). This would limit any impacts on next to
ecologically sensitive areas. Also, the scale of any effects is
debatable as described in Appendix G.

Weed invasion

Competition from invasive
species

Providing the areas are maintained in accordance with the
NSW Noxious Weed (Weed Control) Order 2014 there is not
expected to be any notable weed (re) establishment over time.

Conclusion on significance of impacts
As per the legislative provisions set out in Chapter 4 the proposal is not likely to significantly
impact:

· Threatened species, populations or ecological communities or their habitats within the meaning
of the TSC Act or FM Act and therefore a SIS is not needed.

· Threatened species, populations, ecological communities or migratory species within the
meaning of the EPBC Act and therefore a strategic assessment is not needed.
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6.3.4 Safeguards and management measures
Table 6-28 lists the biodiversity safeguards and management measures that would be
implemented to account for the impacts identified above in section 6.3.3.
Table 6-28: Biodiversity safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

General
biodiversity
impacts

A Flora and Fauna
Management Plan will be
prepared in accordance with
Roads and Maritime'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:

· 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.

Contractor Detailed
design
Pre-
construction

Core
standard
safeguard:
B1
Section 4.8
of QA G36
Environment
Protection

Native
vegetation
loss and
habitat
removal

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

Roads and
Maritime
Contactor

Detailed
design
Pre-
construction

Core
standard
safeguard:
B2

Threatened
ecological
community
loss

Offsets are to be calculated in
accordance with the Guidelines
for Biodiversity Offsets (Roads
and Maritime, 2011c).

Roads and
Maritime

Detailed
design

Additional
safeguard:
B3
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Light spill
impacts

The lighting is to be designed
to minimise light spill into
woodland areas either side of
the M4 Motorway corridor.

Roads and
Maritime

Detailed
design

Additional
safeguard:
B4

Potential
loss of
individual
Cumberland
Plain land
snail

As part of the FFMP, develop a
procedure to prevent the
movement of Cumberland Plain
land snails into the work zone
and identify suitable relocation
habitat if required

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction

Additional
safeguard:
B5

Fauna
impacts

Any fauna encountered onsite
would be managed in
accordance with Biodiversity
Guidelines, Guide 9 (fauna
handling, Roads and Maritime,
2016a).

Contractor Pre-
construction
Construction

Additional
safeguard:
B6

Aquatic
habitat loss

Aquatic habitat would be
protected in accordance with
Biodiversity Guidelines, Guide
10 (aquatic habitats and
riparian zones, Roads and
Maritime, 2016a) and the
standard precautions and
measures of the Policy
Guidelines for Fish Habitat
Conservation and Management
(NSW DPI Fisheries, 2013).

Contractor Construction Additional
safeguard:
B7

Impacts on
Ropes Creek

The above safeguards will be
developed in accordance with
the provisions State Regional
Environmental Plan No.20
(Hawkesbury-Nepean River,
No.2 1997) that are aimed at
protected catchment values.
Therefore, the mitigation will
specifically consider the need
to:

· Avoid aquatic plant areas,
significant fauna and
wetland habitat

· Re-establish and replant
impacted riparian flora and
fauna habitat

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction

Additional
safeguard:
B8
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Biodiversity offsets
Offset requirements are triggered on the basis of the cumulative loss. Where more than one
hectare of threatened ecological community is cleared in a location where there has been more
than a 70 per cent loss, this triggers the need for offsetting. In the case of the proposal it would
require the clearing of 7.59 hectares of threatened ecological (woodland/forest) community where
95 per cent has already been cleared. As such, there is a clear justification to offset. This is
reinforced by the fact that the woodland and forest also (potentially) supports a range of other
protected species, which also justifies the consideration of offsetting. The area, location and type of
biodiversity offset depends on a number of factors:

· Vegetation types and species that are impacted
· Regional and catchment landscapes (eg fragmentation and fauna movement corridors)
· Safeguards employed
· Availability of offsets
· Lag time between causing an impact and achieving an offset action.
A biodiversity credit report was prepared in accordance with the Framework for Biodiversity (FBA)
for the removal of 7.02 ha of Shale plains woodland and 0.57 of river flat forest (refer to
Appendix G). The report indicates that the project would require up to:

· 253 ecosystem credits to offset the removal of the Shale plains woodland
· 20 ecosystem credits to offset the removal of the river flat forest.

6.4 Aboriginal heritage
This section summarises the Aboriginal heritage associated with the proposal. Appendix H
contains a supporting technical paper (cultural heritage assessment report, CHAR) prepared under
stage three of the PACHCI by Kelleher Nightingale (refer to Table 5.2). The stage two PACHCI
report is not included however available upon request. Certain mapping information is not included
in the published version of the report.

Future assessment requirement 3.1d: heritage
Identify areas of indigenous and non-indigenous heritage that could be impacted directly or
indirectly, including potential archaeological deposits. The assessment shall detail how any
impacts on heritage items would be avoided through road design and/or mitigated. This shall be
supported by further consultation with Aboriginal representatives, DECC [now OEH], relevant
Council(s) and the Heritage Branch of the Department

6.4.1 Methodology
The assessment included a desk review of published records, data and literature, in the form of the
Aboriginal heritage information management system (AHIMS), to confirm the (likely) presence of
values in the local area (as shown on Figure 6-9). This was followed by a series of site visits in
2015 and 2016 that were used to confirm the Aboriginal heritage value and potential.
Representatives from the Deerubbin LALC supported the site investigations by searching for
evidence of surface artefacts, intact natural deposits and soil disturbance.
The PACHCI assessment also referred to the Guide to Investigating, Assessing and Reporting on
Aboriginal Cultural Heritage in NSW (OEH, 2011) and the Code of Practice of Archaeological
Investigation of Aboriginal Objects in NSW (DECCW, 2010c).
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Source: Artefact Heritage

Figure 6-9: Aboriginal heritage study area
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6.4.2 Existing environment

Aboriginal history
Aboriginal peoples have been active in the local area for the past 18,000 years. The Aboriginal
peoples that lived on the Cumberland Plain spoke the Darug dialect and used the land for its
resources. As is well-documented, the British colonisation had a devastating effect on the
Aboriginal population, including their ancestral displacement from their traditional lands. Despite
these tensions on the Cumberland Plain, a number of Aboriginal families continued to live semi-
traditional lives alongside the settled Europeans. The first parcel of land to be granted to an
Aboriginal person locally was in 1819, located along Bells Creek north of the study area.

Recorded items and artefacts
Table 6-29 summarises the findings of the three PACHCI assessment stages.
Table 6-29: Aboriginal heritage investigation summary

PACHCI Stage Findings

Stage 1: desktop Recorded items
Within the 100 metres of the proposal footprint there were:

· 14 registered AHIMS’ sites
· One unregistered potential archaeological deposit (PAD).
Their location is reasonably well-spread across the study area however
there is a greater concentration of recorded sites around Ropes Creek and
in particular to the west of the existing section of Archbold Road south of the
M4 Motorway. Supporting Aboriginal archaeological investigations in the
area confirm the presence of raw materials, tools and campsites.
Archaeological potential
Given the Aboriginal heritage potential locally it was concluded that:

· The areas outside of the Ropes Creek floodplain on higher ground are
more likely to have been better protected and therefore have a greater
archaeological potential

· Any archaeology in the area would comprise materials and objects that
have been able to withstand the effects of weathering and erosion. This
accounts for the high density of stone and silcrete (silica based) finds on
the higher ground.

Stage 2: initial
site investigations

Despite the stage two assessment being limited in certain locations due to
dense overgrowth it identified:

· Surface scatters and isolated finds along the Ropes Creek corridor
including stone tools, scarred trees and rock art, reinforcing its
importance to the Aboriginal peoples

· Six new sites (isolated finds of silcrete) in exposed areas locally.
Of the 22 sites registered and identified locally, it was concluded that:

· 16 are of low archaeological significance
· One is of moderate significance
· Five are of unknown significance, given that they likely comprise buried

archaeology.
The assessment concluded that 10 of the above sites had some potential to
be directly impacted by the proposal.
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PACHCI Stage Findings

Stage 3: targeted
site investigations

The stage three assessment was used to:

· Carry out consultation
· Carry out further targeted heritage assessment to record the Aboriginal

cultural heritage value of the items that would be impacted under the
proposal

· Determine what controls need implementing under an Aboriginal heritage
impact permit (AHIP) before and during the work.

Through this process it was confirmed that six of the 10 sites were either:

· Covered by an existing AHIP: C0000965: three sites
· Within the AHIP application area for the M4 Managed Motorways project:

three sites
As such, four of the sites needed investigating at this stage. They comprise
three scatter artefacts and one isolated artefact across the open areas of
land north and south of Lenore Drive. Through investigation it was confirmed
that:

· Two of the sites are located on creek terraces, and they are undisturbed,
and as such, are of moderate heritage significance

· Two of the sites are highly disturbed, and as such, they are of low
heritage significant.

Any key findings and recommendations associated with the investigations
targeted on the other six sites would be reviewed in delivering this proposal
to ensure any necessary impacts and safeguards are implemented.

6.4.3 Potential impacts

Material impacts
The proposal would directly impact on 10 Aboriginal heritage sites. As noted above, six of these
are covered by existing/pending AHIPs allowing for their recording and removal. As such, they
would not be a constraint to development. Of the four remaining sites the proposal would result in:

· Total loss of:
- One isolated artefact of low significance
- One artefact scatter of moderate significance

· Partial loss of:
- One artefact scatter of moderate significance
- One artefact scatter of low significance

The remaining 12 sites outside of the proposal footprint comprise localised scatter finds. By
mapping and avoidance this would prevent any damage when working locally. In the long-term
their context and setting would also remain unaffected once the proposal is operational. However,
at the wider level, the overall impact would reduce the context and setting of the area’s Aboriginal
cultural heritage value as concluded in Appendix H. Table 5.3 summarises the stakeholder
consultation carried out under PACHCI stage two and stage three.

Archaeology
The PACHCI stage two and stage three reports confirm an archaeological potential across the
entire proposal footprint south of the M4 Motorway, specifically identifying a higher potential for
discovering items associated with:

· Five key recorded sites
· Undisturbed densely vegetated areas.
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Providing controls are set in place when working in these higher risk areas then the potential for
disturbing such items would be reduced along with any associated impacts.

6.4.4 Safeguards and management measures
Table 6-30 lists the Aboriginal cultural heritage safeguards and management measures that would
be implemented to account for the impacts identified above in section 6.4.3.
Table 6-30: Aboriginal cultural heritage safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

General
Aboriginal
heritage
impacts

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.

Roads and
Maritime
Contactor

Detailed
design
Pre-
construction
Construction

Core
standard
safeguard
AH1
Section 4.9
of QA G36
Environment
Protection

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

Contactor Construction Core
standard
safeguard
AH2
Section 4.9
of QA G36
Environment
Protection
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Known
Aboriginal
heritage
objects

An AHIP will be obtained to
cover four items (AHIMS ID 45-
5-4492, 45-5-4599, 45-5-3165
and 45-5-3937) to allow
salvage and excavation work
before construction starts. This
work will be undertaken in
accordance with the AHIP and
its supporting due diligence
codes.

Roads and
Maritime

Pre-
construction

Additional
safeguard:
AH3

Recovered
and
salvaged
objects

Any salvaged object(s) will be
managed and temporarily
stored in accordance with the
terms of the AHIP. A long-term
management plan for the
objects will then be developed
in consultation with OEH and
the Aboriginal community.

Roads and
Maritime

Pre-
construction

Additional
safeguard:
AH4

6.5 Non-Aboriginal heritage
This section summarises the non-Aboriginal heritage impacts associated with the proposal.
Appendix I contains a supporting technical paper (statement of heritage impact, SOHI) prepared by
Artefact Heritage.

Future assessment requirement 3.1d: heritage
Identify areas of indigenous and non-indigenous heritage that could be impacted directly or
indirectly, including potential archaeological deposits. The assessment shall detail how any
impacts on heritage items would be avoided through road design and/or mitigated. This shall be
supported by further consultation with Aboriginal representatives, DECC [now OEH], relevant
Council(s) and the Heritage Branch of the Department

6.5.1 Methodology
The assessment included a desk review of published records, data and literature, in the form of
local, State, national and world heritage registers, to confirm the likely presence of non-Aboriginal
heritage values in the local area (as shown on Figure 6-10 and Figure 6-11). This was followed by
a series of site visits in 2015 and 2016 that were used to confirm the non-Aboriginal heritage value
and potential by searching for evidence of surface items and relics, intact natural deposits, and soil
disturbance.
The assessment also referred to: Assessing Heritage Significance (NSW Heritage Office, 2001),
Statements of Heritage Impact (NSW Heritage Office and DUAP, 2002), Assessing Significance for
Historical Archaeological Sites and Relics (NSW Heritage Division, 2009) and the NSW Heritage
Manual (Heritage Office and DUAP, 1996).
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6.5.2 Existing environment

European history
Appendix I describes the area’s early settlement as comprising:

· Widespread native vegetation clearance for timber, and then the area’s use as grazing in the
late 1700s and early 1800s

· Subsequent land division and smallholding settlement in the early 1800s
· Construction of Windsor Road in the early 1800s to provide access to the region
· Extension of the Great Western Railway Line to Blacktown in the mid-1800s.
In 1819, the proposal footprint and surrounding area formed part of various land grants (refer to
Figure 2 of Appendix I). The land in the footprint was primarily used for grazing from the early
1800s (refer to section 3.2.1 of Appendix I). In the 1840s, the proposal footprint and surrounding
area was subdivided, and Chatsworth Road (later renamed Archbold Road) was built to provide
access to the Chatsworth Estate from the Great Western Road (Great Western Highway). Old
Wallgrove Road was also built around this time. The local area remained under pastoral use well
into the 1900s. The current environmental setting of the local area was first established in the
middle of the 1900s. It started with:

· The Great Western Highway built in the early 1880s
· The water supply pipelines built in 1938 and upgraded and duplicated between 1957 and 1959
· Ray Fitzpatrick Quarries occupying the site to the east in 1956
· The high voltage transmission lines and substation to the south built in 1966
· The F4 Western Freeway (now the M4 Motorway) built between the 1960s and 1980s.

Built heritage
Table 6-31 lists the four recorded items in the local area, which reflect its history as described
above. None of the sites are registered.
Table 6-31: Built non-Aboriginal heritage items within the study area

Item Value and designation

1: Old Wallgrove Road: · Built in the 1840s, the road remains one of the only
accesses across the area.

· Originally an unsealed dirt track it was modified and
modernised in the mid-to-late 1900s

· Now forms a sealed road that is used by heavy vehicle
traffic

· These changes mean that it is unlikely to contain any
heritage fabric or archaeological potential.

Currently unregistered. Does not meet the threshold for local
significance and classification under the Heritage Act 1977,
however it does hold some intrinsic heritage value.

2: Water supply pipelines · Built in the 1930s and upgraded in the 1950s
· Represents an important part of Sydney’s built

infrastructure linking the Warragamba Dam and the
Prospect Reservoir

Currently unregistered, however was on the draft Sydney
Catchment Authority section 170 heritage register. Sufficient
value to classify as a ‘work’ of local heritage significance
under the Heritage Act 1977.
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Item Value and designation

3: Shed and yard complex · Evidence of previous agricultural grazing infrastructure (ie
sheds, buildings, yards, stables, fence lines)

· The only visible evidence found onsite is a row of three
yards and a collapsed shed built as part of the Chatsworth
Estate (refer to Figure 6-10 and Figure 6-11 and
section 4.2 and section 5.2.2 of Appendix I for more
information).

Currently unregistered. Sufficient value to classify as a ‘relic’
of local heritage significance under the Heritage Act 1977.

4: Archbold Road · Built in the 1840s and modified and modernised in the
mid-to-late 1900s.

· Forms a sealed road that is used by heavy vehicle and
residential traffic.

· These changes mean that it is unlikely to contain any
heritage fabric or archaeological potential.

Currently unregistered. Does not meet the threshold for local
significance and classification under the Heritage Act 1977,
however it does hold some intrinsic heritage value.

Figure 6-10 and Figure 6-11 show the location of the shed and yard complex in relation to the
proposal footprint.

Archaeology
Appendix I confirms that the only area of moderate archaeological potential is local to the shed and
yard complex associated with the Chatsworth Estate in the form of agricultural infrastructure
including:

· Structural materials
· Water collection and storage features
· Items associated with the former yard areas such as horse shoes, nails and tools.

6.5.3 Potential impacts

Heritage items
The following heritage impacts would occur under the proposal:

· The loss of items associated with the shed and yard complex including the yard area and
surrounding timber fence line, and further potential context, and setting impacts on the
remaining areas from introducing the road

· A change in setting and partial loss in context from building the bridge over the water supply
line due to changing the visual curtilage of this item.

By mapping the extents of the complex onsite before work starts would ensure that any additional
indirect impacts from working within the wider construction corridor buffer shown on Figure 3.8
would be avoided.

Archaeology
Appendix I confirms that there is a low archaeological potential across the local area, other than a
high potential for discovering items local to the shed and yard complex. However, by mapping and
avoiding this site, the potential for any impact would be greatly reduced.
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Source: Artefact Heritage

Figure 6-10: Non-Aboriginal heritage values (overview)
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Source: Artefact Heritage

Figure 6-11: Non-Aboriginal heritage values (detail)
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6.5.4 Safeguards and management measures
Table 6-32 lists the non-Aboriginal cultural heritage safeguards and management measures that
would be implemented to account for the impacts identified in section 6.5.3.
Table 6-32: Non-Aboriginal cultural heritage safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

General
Non-
Aboriginal
heritage
impacts

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. The
NAHMP will be prepared in
consultation with OEH.

Contactor Detailed
design
Pre-
construction

Core
standard
safeguard
H1
Section 4.10
of QA G36
Environment
Protection

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

Contactor Construction Core
standard
safeguard:
H2
Section 4.10
of QA G36
Environment
Protection
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Known non-
Aboriginal
heritage
items

An exception under
section 139(4) of the Heritage
Act 1977 will be obtained to
allow test excavations and
survey work before
construction starts. This work
will:

· Clarify the research
potential and value of the
shed and yard complex
over the area.

· Confirm if the physical and
archaeological value of the
complex is sufficient to
classify as a ‘relic’ of local
heritage value within the
meaning and definition of
the Heritage Act 1977.

Roads and
Maritime

Pre-
construction
Construction

Additional
safeguard:
H3

Potential
non-
Aboriginal
heritage
relics

An excavation permit under
section 140 of the Heritage Act
1977 will be obtained if the
shed and yard complex proves
to qualify as a ‘relic’.

Roads and
Maritime

Pre-
construction
Construction

Additional
safeguard:
H4

6.6 Socioeconomic
This section describes the socioeconomic impacts associated with the proposal. Appendix J
contains additional socioeconomic information to support the summary provided below.

6.6.1 Methodology
The assessment considered the community, business and industry impacts and benefits from
building and operating the proposal. It considered impacts on:

· The local community in terms of its adoption or opposition to the proposal based on its
characteristics and profile

· Social amenity and infrastructure in the area
· The community’s values such as amenity, character, health and safety, cohesion, environment,

sense of place, fears and aspirations
· Local and regional business.
This involved reviewing published census data, records, literature, community, and stakeholder
feedback (refer to Chapter 5), and the output from other REF assessments containing relevant
socioeconomic themes, namely:

· Traffic and access
· Noise and vibration
· Non-Aboriginal heritage
· Landscape character and visual impacts
· Air quality
· Land use and property.
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The assessment was carried out in accordance with Environmental Impact Assessment Practice
Note: Socio-Economic Assessment (EIA-N05, Roads and Maritime, 2014). It also referred to
census information covering the statistical areas of Erskine Park and Minchinbury, and community,
economic and social values at various scales across the BCC and FCC LGAs (refer to
section 4.1.3).

6.6.2 Existing environment
Chapter 2 and Chapter 4 describe the regional policy and strategy framework relevant to the
proposal.

Demographic and socioeconomic profile
There is some distinction between the demographics and characteristics of the people living in
Eastern Creek and Minchinbury. Overall:

· There is a low density of residences in both areas representing less than 0.1 per cent of the
people that live in the Sydney Metropolitan Area

· Over the coming years the resident population is expected to grow in line with the State
average, however this would take place within the confines of the existing residential suburbs of
Erskine Park and Minchinbury, with the major residential growth expected in the NWPGA

· The majority of people that currently live in the area moved there and they are mainly
represented by young families that tend to own their homes over renting. Over the entire two
LGAs they tend to earn less than the regional average, however their home and rent
repayments are also less than the regional average. Despite this, the people living closer to the
proposal are considered reasonably well-off and socioeconomically advantaged due to their
incomes, employment characteristics, education levels, and car and home ownership

· More people work than live in the area, with about 85 per cent of these people driving to work
mainly from the surrounding suburbs. Over the next 15 years, 40,000 new jobs are proposed
locally through the development of the WSEA. This will further reinforce the area’s commercial
and industrial profile over and above its residential profile.

It is considered that the local residents are likely to respond to the changes introduced by the
proposal, due to their ability to participate and make independent informed decisions. They are
also likely to have the skills and resources available to benefit from the proposal’s outcome,
including future employment opportunities in the WSEA, and the travel time savings from having
direct access to and from the M4 Motorway.

Community values
Community values are those socioeconomic aspects that people hold important to their quality of
life and wellbeing. They include physical assets, such as parks and recreational areas, as well as
social factors such as a sense of safety and wellbeing, belonging and community diversity. In the
majority there is little community value associated with the proposal footprint as it passes through
undeveloped and privately owned land that is surrounded by commercial and industrial
development. The two exceptions are Everton Park, including the road margins along Archbold
Road, and Ropes Creek, both of which provide recreational amenity and user enjoyment.
There is also a clear distinction between the values held by the people that live or work in the area.
For those people that work in the area their values are represented by:

· Employment opportunities at dedicated centres and hubs
· Good transport connectivity and access to principal transport routes
· Access and connectivity, especially for the high commuting population.
For those that live in the area they likely value:

· Retained local character defined by the ease of access to local facilities
· Local amenity and a sense of place, as provided by the amenity in Minchinbury
· Liveability and the access offered by the local community services
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· Community safety and security
· Access to the public open spaces and recreational land.

Social infrastructure and local business
Social infrastructure refers to the community facilities, services and networks that help individuals,
families, groups and communities meet their social needs, maximise their potential for
development, and enhance their community well-being. It includes such things as: educational
facilities; health, emergency and aged-care services; sports, recreational and cultural facilities;
community support services; and transport facilities.
Table 6-33 lists the social infrastructure and local businesses in the area. Those facilities shaded
grey are located within the proposal footprint. Figure 6-12 shows the location of this infrastructure.
Table 6-33: Social infrastructure and businesses

Faculty/service/business Location/number

Social infrastructure

Education facilities

Minchinbury Public School McFarlane Drive

Health, emergency and aged care services

Minchinbury Dental Care McFarlane Drive

Minchinbury Family Practice Minchin Drive

Sport, recreation and cultural facilities

Everton Park Archbold Road

Parkland Ferrier Crescent/McFarlane Drive

Community support services

Child care facilities

Jiminey Cricket Long Day Care McFarlane Drive

Minchinbury Early Learning Centre McFarlane Drive

Community facilities

Minchinbury Latter Day Saints Chapel Archbold Road

Salvation Army Store Archbold Road

Salvation Army Red Shield Industries Archbold Road

Minchinbury Neighbourhood Centre McFarlane Drive

Transport facilities

Two bus stops (refer to Table 6-3) Archbold Road
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Faculty/service/business Location/number

Economic characteristics

Business and industry

Agriculture The land south of Lenore Drive is currently used for grazing however it
has been approved for development as the Ropes Creek Industrial
Estate (refer to Chapter 1).

Retail 24

Manufacturing 11

Car dealerships 5

Food and beverage 3

Courier/logistics 2

Service Stations 2

Office 1

Economy
The local economy can be characterised by:

· Employing 13,000 people from the local and surrounding suburbs in the manufacturing, labour
and trade, logistics and retail sectors

· Major regional distribution centres (eg Woolworths, Aldi, Coles/Myer, DHL, Star Track),
commercial and industrial estates off Old Wallgrove Road and Erskine Park Link Road, and
major legacy industries including Dial-a-Dump and the Austral Brick Works

· Local services including the Salvation Army Store, Bunnings and the BP service station close to
the Great Western Highway and a range of local shops in Minchinbury

· Limited agricultural grazing (mainly beef cattle) across the land to the south of Lenore Drive.
In the future, there is a commitment to:

· Create 40,000 jobs over 15 years in the light industrial, supply and logistics sectors across the
WSEA, with known investors including Sargents Pies and the development of the Ropes Creek
Industrial Estate.

The economic function of the area, provides:

· Employment at a regional level
· Services the residents of Minchinbury at a local level.
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Figure 6-12: Social infrastructure
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6.6.3 Potential impacts

Construction

Population and demography
The following temporary impacts are expected from building the proposal:

· Residents, and in particular families with young children, may suffer user and amenity loss from
using Everton Park

· Residents journeys may either be delayed, if accessing Minchinbury from Robinson Street, or
extended, if they chose to use Minchin Drive in the east

· Employees journeys to and from work may be delayed in the local area or extended if they
chose to use an alternative route. This would be most notable for those people who work in the
Sargents Road commercial area

· Drivers may experience frustration and amenity loss when travelling through the area
· Residents may suffer from amenity loss from impacts of the work, including associated noise,

traffic movements, work activities, and dust generation.

Social infrastructure
The following temporary impacts are expected from building the proposal:

· Loss of use of the eastern road margin of Archbold Road for (dog) walking
· Increased inconvenience and delay in travelling to any social infrastructure via Archbold Road
· Increased inconvenience from having to:

- Use temporary footpaths
- Park farther away from Archbold Road due to the loss of parking
- Use temporary bus stops

· User amenity impacts at the child care centres in Minchinbury and at the chapel on Archbold
Road, especially due to construction noise (as discussed in section 6.1.3).

However, these impacts would occur in a location close to two major roads in an area where there
is regular commercial heavy vehicle traffic. As such, the construction work would add to the
existing amenity loss over introducing impacts in a more sensitive environment.

Economy
The following temporary benefits are expected from building the proposal:

· The $190 million needed to build the proposal would mainly benefit the local and regional
economy through the purchase of labour and material from the transportation, logistics,
manufacturing, processing, construction and specialist service industries

· Opportunity for localised direct employment through needing about 200 people to build the
proposal and wider indirect employment opportunities from professions such as building and
construction professionals, drivers and suppliers. The workforce would be most-likely sourced
locally however certain specialists may by employed from across the State

· Use of local amenities and businesses while the proposal is being built such as food and retail
shops.

The following temporary impacts are expected from building the proposal:

· Drivers and deliveries may be delayed if accessing the Sargents Road commercial area from
Archbold Road or extended if they chose to use Erskine Park Road in the west. However, this
is considered to have no material economic impact as the delays would be in the order of a few
minutes

· Loss of about 15 per cent of the viable agricultural grazing land south of Lenore Drive.
However, this would be in the context of an area that is already approved for redevelopment as
the Ropes Creek Industrial Estate (refer to Chapter 1). Also, the majority of the land could
continue to be grazed during construction other than the inconvenience caused by the road
works severing and fragmenting the land. Again, there is not expected to be any material
economic impact as this land has been approved for future development.
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Community values
The following temporary impacts are expected from building the proposal:

· Loss of amenity and perceived safety issues from there being more people choosing to drive on
other roads in the local area to avoid Archbold Road, potentially including more heavy vehicles
traffic

· Perceived loss in local character from the temporary inconvenience and delay in accessing
facilities off Archbold Road, most notably the Latter Day Saints Chapel

· Loss in the sense of place and liveability through work activities taking place on Archbold Road
and removing access to Everton Park to the south

· Loss in character due to building activity taking place in the area.

Operation

Population and demography
The following direct operational impacts and benefits are expected:

· Supporting a change in the area’s socioeconomic profile through facilitating development of the
WSEA and therefore supporting the creation of 40,000 jobs

· Travel to work changes in the form of:
- Reduced commute times for people currently living or working in the local area through

having a direct access to and from the M4 Motorway
- Alternative travel to work choice through the introduction of walking, cycling and public

transport provisions.
The following operational indirect benefits on the local community are expected:

· Likely increase in the number of people that live in the area due to the creation of jobs that will
support the residential growth in the adjacent suburbs

· Possible reduction in the average age as more families move into the area supplemented by
young people looking for reliable employment

· Possible improvement in cultural diversity through the creation of a varied range of jobs and
employment opportunities

· Potential increase in affluence through improved standards of living due to employment
opportunities, which may allow more home ownership and improve house prices and rental
incomes, which may have some adverse outcomes as described below

· Potential increase in average wages and salaries through increased employment opportunities
in the area

· Potential opportunity for educational improvements through apprenticeships and training
provided by future employers in the WSEA.

The proposal may also result in the following indirect impacts:

· Improved living standards, house prices and rental incomes may affect certain members of the
existing community who cannot afford to continue to live in the area. While such impacts are
possible, they are not a direct outcome of this proposal and would be something the State
Government would manage in planning the WSEA.

Social infrastructure
The only permanent impacts expected under the proposal are:

· The loss of the:
- Eastern margin of Archbold Road, which forms part of Everton Park
- Ability to park on Archbold Road.

· Ongoing noise impacts at the Minchinbury Latter Day Saints Chapel, which if mitigated could
be effectively treated (refer to section 6.2).
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By providing direct access to and from the M4 Motorway this would benefit the local community
from having improved access to:

· Sydney city centre (supplemented by the wider improvements introduced by the M4 Smart
Motorways project and WestConnex)

· Infrastructure at Eastern Creek such as Wet ‘’n’ Wild and Sydney Motorsport Park.
Finally, the walking and cycling provisions would provide connectivity to the provisions:

· Along Ropes Creek
· In the Western Sydney Parklands.
It would also provide opportunity for physical fitness improvements in the local community.

Economy
The following long-term economic benefits are expected:

· Attracting business into the area by improving access to the motorway network
· Allowing the existing allocated land to be developed including the Ropes Creek Industrial

Estate, Ropes Creek and Eastern Creek Precincts
· Associated secondary economic benefit from providing social uplift and improved living

standards such as increased house prices and rental incomes
· Increased indirect workforce spending in local businesses such as food and retail shops.
The scale of impact would depend on the type of business, its function and its location relative to
the proposal footprint.

Property and land use
While there is the need to purchase about 15 hectares of land to build the proposal, this has been
allocated for redevelopment as the WSEA. None of this land has any alternative economic value,
including the agriculturally grazed land, which the owner has sought to redevelop already (refer to
Chapter 1).

Community values
The following operational benefits are expected:

· Improved transport, connectivity and access to the main roads in the area, which will advantage
the high commuting population, while also improving the area’s liveability

· Improved access to the open space and recreational land of Ropes Creek and the Western
Sydney Parklands by providing walking and cycling infrastructure and connectivity

· Improved road safety by building and designing the road to current standards
· Indirect support to the local community through access to job opportunities in the WSEA.
The following operational impacts are expected:

· Changes to the amenity and setting of Archbold Road due to its reclassification, duplication and
increased speed limits

· Perceived safety issues from increasing the speed limit on Archbold Road
· Amenity loss through potentially building noise walls along Archbold Road
· Amenity loss through supporting an increase in traffic in the local area, including heavy

vehicles.
Despite this, it is concluded that the community values in the residential centre of Minchinbury
would be largely unaffected by the proposal. As such, its sense of place, liveability, and sense of
community, safety and security values are expected to be retained.
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6.6.4 Safeguards and management measures
Table 6-34 lists the socioeconomic safeguards and management measures that would be
implemented to account for the impacts identified in section 6.6.3.
Table 6-34: Socioeconomic safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

General
Socio-
economic
impacts

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):

· 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).

Contactor Detailed
design
Pre-
construction

Core
standard
safeguard:
SE1

Integration
with the
development
of the WSEA

Discussions with the relevant
State Government agencies
and future developers will
continue in preparing the
proposal’s detailed design to
support wider socioeconomic
benefits delivered in the
WSEA.

Roads and
Maritime

Detailed
design

Additional
safeguard:
SE2

Use of local
goods and
services

Labour, services and goods will
be sourced from the local
market where feasible,
reasonable and cost effective.

Contractor Pre-
construction
Construction

Additional
safeguard:
SE3

Amenity
impacts

The noise management
treatments and controls
introduced under safeguard
NV5 will allow for road user
and pedestrian access where
feasible. This also needs to
ensure the integrity and
function of the noise controls is
preserved.

Contractor Construction Additional
safeguard:
SE4
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6.7 Landscape character and visual impacts
This section summarises the landscape character and visual impacts associated with the proposal.
Appendix K contains a supporting technical paper (landscape and visual impact assessment, LVIA)
prepared by Clouston Associates.

Future assessment requirement 3.1d: visual and urban design
· Detail the urban design of the proposal, including lighting, landscaping, bus infrastructure

(where applicable) and pedestrian/cyclist facilities
· Describe the visual impacts and mitigation requirements for the proposal. In particular, the

assessment must provide details on the urban design of any elements of the proposal that
can be viewed from residential areas

· Describe the timing of implementation of urban design and landscaping measures, how the
effectiveness of landscaping measures would be monitored and maintenance responsibilities
for relevant urban design and landscape measures.

6.7.1 Methodology
Environmental Impact Assessment Practice Note: the Guidelines for Landscape Character and
Visual Impact Assessment (EIA-N04, Roads and Maritime, 2013) guided preparing the LVIA. This
included the sequence of:

· Establishing/clarifying the existing character and sensitivity of the landscape/streetscape within
and surrounding the proposal footprint

· Defining the theoretical area where it would be possible to see the proposal; termed the visual
envelope (VE) or zone of visual influence (ZVI), which was also taken as the study area

· Considering how building and operating the proposal would impact on the area’s sensitive
landscape values, residents, workers and other sensitive users in the ZVI.

The LVIA used the impact ratings outlined in the above guidance to determine:

· The sensitivity of each landscape character zone (LCZ) and representative viewpoint to
changes in the form, setting, composition of the landscape through the introduction or removal
of components (ie removal of trees or introduction of buildings)

· The scale of change in the landscape and to people’s views that would be introduced in
building and operating the proposal.

Potential light spill impacts were also considered. They referred to the recommended maximum
light levels for various land use types included in Australian Standard (AS) 4282-1997 Control of
the Obtrusive Effects of Outdoor Lighting (Australian Standards, 1997).

6.7.2 Existing environment

Landscape character
The proposal sits within the Cumberland Plain landscape, which is represented by undulating
landforms and low-lying areas set against the context of the outcropping Hawkesbury sandstone.
Until European occupation and development some 200 years ago, the natural landscape character
remained unmodified other than at the local scale through Aboriginal settlement as described in
section 6.5.2. However, subsequent agricultural land clearance, vegetation removal, settlement
and urbanisation has resulted in a fractured landscape composition of mixed land uses, with areas
of remnant woodland and undeveloped (agricultural) land. To characterise these differences the
landscape can be divided into four zones that have distinct and recognisable components and
patterns. Table 6-35 describes each LCZ, its characteristics, quality and sensitivity to change.
Figure 6-13 shows the location of each LCZ.
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Table 6-35: Landscape character zones

Zone Land use characteristics Sensitivity to
change

LCZ1 open
grassland
Land either side
of Lenore Drive

· Characteristic of an open gently rolling landform
· Overall landscape pattern is created by smooth,

regular and uniform open grassland, where trees
are present in groups or as isolated individuals.

· Denser tree planting is associated with Ropes
Creek, which forms a distinctive western edge to
the zone

· Absence of built form other than three sets of high
voltage power lines and pylons and the presence
of a former yard and shed complex (refer to
section 6.5)

· Extensive views are available north and south,
which provide scenic character, however this
amenity cannot be enjoyed as the land is
inaccessible to the public.

Moderate
sensitivity. Despite
being a modified
landscape that retains
good amenity its
value has been
impacted by the
power lines and
pylons.

LCZ2 remnant
bushland
Land along the
M4 Motorway
corridor and
Ropes Creek

· Characteristic of its fragmented composition
across the study area, comprising four key areas

· Mature remnant planting is in contrast to the
modified grassland and the locality of the
M4 Motorway in the north

· Character is reinforced by its ecological value
(refer to section 6.2) as residual Shale plains
woodland.

Moderate
sensitivity. Despite
containing the core
characteristics of the
Cumberland Plain its
values and
composition have
been compromised
through the influence
of the M4 Motorway.
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Zone Land use characteristics Sensitivity to
change

LCZ3
Low density
residential
Suburbs of
Eastern Creek
and
Minchinbury

· Characteristic of low-density residential one or
two storey properties located on small sized
blocks. Properties are set back slightly from the
road and surrounded by a leafy streetscape.

· Residential composition is set within a wider
urban context of commercial and industrial
development and major transport infrastructure.

Moderate sensitivity.
Despite there being
local amenity at the
neighbourhood level
this has been
compromised by the
influences of the
wider commercial,
industrial and
transport
infrastructure.

LCZ4 industrial
development
Areas off
Sargents Road
and Old
Wallgrove Road

· Characteristic of planned and coordinated
commercial and light industrial development
forming a composition of larger buildings, box like
warehouses, depots, and storage facilities up to
15 metres high

· Composition is set within an area of functional
amenity, character and form

· This landscape zone constitutes a medium
density urban development with associated
infrastructure and large commercial and industrial
buildings. This character zone has no sensitive
receptors and a high ability to accommodate
change

Low sensitivity due to
its commercial form
and function.
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Source: Clouston Associates

Figure 6-13: Landscape character zones

Visual amenity
The landscape character of the zones described above in Table 6-35 defines the area’s visual
amenity. The existing environment is characterised by the distinction of the built form and
composition of commercial and residential development around Archbold Road framed by the
Great Western Highway and M4 Motorway, compared to the open semi-improved grassland and
remnant vegetation to the south. While the amenity around Archbold Road is typically of ordinary
quality there are distinct elements within this setting that are of high amenity value including the
land between the M4 Motorway and the residential properties along Cobbler Crescent, the wide
road margin along Archbold Road, and Everton Park. While the natural features south of the
M4 Motorway focussed on the remanent vegetation and Ropes Creek corridor are of good quality,
they are within a setting of unmaintained grassland that has been used for illegal dumping, which
detracts and dominates making the amenity of ordinary quality.

Viewpoints and receivers
Figure 6-14 shows the VZI around the proposal footprint, which is defined by the area’s topography
and the barrier effects of other natural and manmade features such as woodland and the
M4 Motorway, as described further in Appendix K.
The proposal would see the introduction of a major new component into the landscape that would
be in contrast the natural landform. As such, it would be visible over a wide area that includes:

· Residents in Minchinbury and to a lesser extent Erskine Park
· Employees at the Oakdale Industrial Estate and Sargents Road commercial area
· Users of Everton Park and the public recreational land along Ropes Creek
· Road users, pedestrians and cyclists along Old Wallgrove Road, Lenore Drive, Archbold Road,

the M4 Motorway, Sargents Road, Robinson Street, and the Great Western Highway.
As it is not possible to assess the impacts at all locations in the ZVI, eight viewpoints were selected
to represent the above receivers as shown on Figure 6-15.
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Source: Clouston Associates

Figure 6-14: Zone of visual influence (aqua and purple shading)

Source: Clouston Associates

Figure 6-15: Viewpoints
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Table 6-36 summarises the characteristics of each viewpoint and the receivers it represents.
Appendix K provides additional detail on each viewpoint.
Table 6-36: Visual receivers (viewpoints)

Viewpoint and location Receiver representation and sensitivity

Public land

PU1 Old Wallgrove Road looking north Motorists and employees: low

PU2 Lenore Drive looking west Motorists, cyclists and pedestrians: low

PU3 Everton Park looking north east Recreational users: high

PU4 M4 Motorway looking west Motorists: moderate

PU5 Sargents Road intersection looking north Motorists, commercial vehicle drivers and
pedestrians: low

Private land

PR1 Austral Brick Factory looking north west Employees: low

PR2 Farmland off Lenore Drive looking south People looking into this area: moderate

PR3 Minchinbury looking west Residents: high

Views at night
A range of light sources exist in the local area. They include:

· Security and outdoor lighting associated with the industry on Old Wallgrove Road
· The street lighting on Lenore Drive
· The industry, residential, and street lighting in and around Minchinbury.
Notability, the open land either side of Lenore Drive is unlit and therefore unaffected by light
pollution, while the area north of the M4 Motorway is likely to be subject to some level of light
pollution.

6.7.3 Potential impacts

Construction

Landscape character and visual amenity
Certain landscape character and visual impacts would first occur during construction as a result of:

· Vegetation clearance, earthworks and ground disturbance
· Introduction of equipment, work platforms, cranes and construction pads most notably around

the M4 Motorway.
This work would have the greatest impact on the values associated with the open undeveloped
landscape of LCZ1 and as a result of clearing remanent woodland in LCZ2, where the effects
would be:

· Loss of the composition of the landscape character and its setting
· Fragmentation and isolation of key natural landscape features
· Temporary introduction of machinery and equipment into the landscape, affecting overall

amenity and setting.
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It would also affect the visual amenity of:

· Road users on the M4 Motorway (PU4)
· Residents living in Minchinbury (PR3)
· Users of Everton Park (PU3).
Additional visual amenity impacts would occur from undertaking the various work needed to widen
Archbold Road north of the motorway. This would affect residents living in Minchinbury (PR3).
Once the work is complete, the impacted areas would be reinstated and landscape planted, the
impact and benefit of which is assessed as an operational impact below.

Light spill and night time work
As described in section 3.3.2, it is expected that out of hours work would be needed to build
sections of the bridge over the M4 Motorway and the east facing ramps. Security, safety and site
lighting would be needed to carry out this work. This may cause light spill affecting residents in
Minchinbury (PR3). Until the lighting configuration and specification is confirmed it is not possible
to confirm the scale, nature and extent of any impact. However, stationary site and securing
lighting can be directionally controlled more effectively than vehicle lighting.

Operation

Landscape character
Table 6-37 summarises the landscape impact assessment, with more detail provided in
Appendix K.
Table 6-37: Landscape character assessment

Zone Sensitivity Magnitude Impact

LCZ1: open grassland: either side of Lenore Drive
Marked change in the landscape character through
the introduction of road infrastructure into an
undeveloped area fragmenting and
compartmentalising the characteristics of this zone.
While the road would introduce distinctive and
distracting components into the natural landscape,
once the WSEA and Ropes Creek Industrial Estate
are developed, the road would sit within the context
of, and contribute to, the developed urban setting
and landscape.

Moderate High High-
moderate
Likely
neutral
impact
overtime as
the urban
landscape is
developed

LCZ2: remnant bushland: alongside the
M4 Motorway and Ropes Creek
The road would result in the loss of the composition
of the character of this zone and its setting, further
lending to the fragmentation and isolation of key
natural landscape features. However, as the
proposal is to widen an existing road in this zone,
over building a new road, the overall impact
magnitude is lower.

Moderate Low Moderate-
low
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Zone Sensitivity Magnitude Impact

LCZ3: low density residential: Eastern Creek and
Minchinbury
The removal of vegetation along the margins of
Archbold Road and the potential introduction of
noise walls would affect the fringes of the character
of the Minchinbury residential zone. It would affect
the relationship between the road and this zone as
the road becomes more dominant within its setting,
occupying more of the road corridor. It would also
affect how the residents perceive and interact with
the road in its changed setting.

Moderate  Moderate Moderate

LCZ4: industrial development: Sargents Road and
Old Wallgrove Road
The introduction of the road would affect the fringes
of each area that makes up this zone. However, the
functional character and use of each zone in its role
as a commercial area would not be affected by the
operational road. Also, the road would indirectly
exert little influence on the zone’s characteristics.

Low Low Low

The effect of introducing the landscaping and urban design treatments in Table 6-38 would be to
improve the road’s amenity within its setting. While the planting strategy responds to the road’s
future intended use in supporting a commercial and industrial area, the vegetation would establish
and mature over time. As such, the scale of impact would lessen typically by an order of magnitude
over 10 years.

Visual impacts
Table 6-38 summarises the visual impact, with more detail provided in Appendix K.
Table 6-38: Visual impact assessment

Viewpoint Sensitivity Magnitude

Low impact

PU1: Old Wallgrove Road: motorists/employees
PU5: Sargents Road: motorists/commercial vehicles/pedestrians
PR1: Austral Brick Factory: employees

Low Low

Moderate-low impact

PU2: Lenore Drive: motorists/cyclists/pedestrians Low Moderate

PU4: M4 Motorway; motorists Moderate Low

Moderate impact

PU3: Everton Park: recreational users High Low

PR2: Farmland: people looking onto this area Moderate Moderate

High-moderate impact

PR3: Minchinbury: residents High Moderate
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From the above summary, it can be concluded that:

· The intended inclusion of noise walls would block views for people whose houses back onto
and overlook Archbold Road in Minchinbury (PR3)

· The widened road, its supporting infrastructure and new bridges would introduce a new
component into views from the upper storey of housing in Minchinbury (PR3)

· There would be partial views of the road, lighting and east facing ramps from within Everton
Park (PU3)

· The introduction of a new road across open land would be partially visible from the surrounding
area detracting from the features of composition of the natural environment. This however
would change dramatically as the area is developed as part of the WSEA (PR2).

Light spill
While the street lighting design will be confirmed during the detailed design, requirements will likely
involve a contemporary design that may direct more of the light onto the pavement area. This
would reduce light spill, back scatter and up scatter, which is likely to reduce any impact on
adjacent receivers. The only receivers that may be impacted would be the two storey residences in
Minchinbury that would have views overlooking the widened section of Archbold Road. While they
already experience some light spill from the existing road and the Sargents Road commercial area
this may increase under the proposal.

6.7.4 Safeguards and management measures
There are a number of urban design and landscape treatments available to improve the proposal’s
physical design and appearance in the landscape.

Urban design and treatment
Certain components of the proposal include urban design initiatives to reduce their impact as
summarised in this section.

Noise walls
As per Figure 6-4, one of the proposed noise treatment methods would be to install noise walls
along the eastern side of Archbold Road. It would also involve replacing the existing noise wall
north of the M4 Motorway.
The final height of the wall would be determined during the detailed design, however indicatively
they could exceed 5.5 metres to obtain a 75 per cent reduction in the number of affected properties
(refer to Table 6-15), noting however that Roads and Maritime do not typically commit to building
walls higher than four metres from ground level. Any wall would have a marked impact on people’s
views whose properties back onto Archbold Road. Consequently, to minimise visual impacts the
walls would be:

· Height-limited to balance noise reduction compared to visual impacts and over-shadowing, thus
the need to consider using the other alternative treatments described in section 6.2.4

· Formed of a smooth free-flowing visual profile without any unnecessary steps
· Made to balance acoustic performance, durability, weathering, ease of maintenance, and

appearance
· Designed to follow the road’s geometry.

Bridge design
While the three new bridges and the upgrade of the existing bridge would not be in visually
sensitive areas, their design should remain simple and elegant based on Roads and Maritime’s
bridge aesthetic guidelines to ensure that:

· Their design is consistent across all structures, including the profile and detail of the bridge
· The piers and headstocks (in particular over the M4 Motorway) are elegant and robust to

improve the visual appearance of the bridges.



Western Sydney Employment Area Archbold Road upgrade and extension
Review of Environmental Factors

139

Amenity landscape planting strategy
Section 4 of Appendix K describes the landscape treatments that are proposed to improve physical
design of the proposal to be consistent with the proposal, landscape and urban design objectives
(refer to section 2.3). Table 6-39 describes the landscape strategy.
Table 6-39: Amenity landscape planting strategy

Area Urban design and landscape treatment

Avenue planting · Lined with structured native planting to provide a strong linear avenue
· Use of shorter trees under the power lines
· Use of low grasses between the back of the road and the footprint to

improve pedestrian amenity

Drainage crossings · Use of native tree and shrub species from the river flat eucalypt
community to replace the species found in the Ropes Creek riparian
corridor

Batters · Seeded with native grasses and shrubs to provide and economic
landscape treatment

· Use of mass planting to provide screening in more visually sensitive
locations

Median planting · Use of low grasses where feasible and space allows
· Maintain sight lines while providing visual separation between the two

carriageways

Screen planting · Use of dense screening vegetation along the eastern edge of the road
to screen the Austral Brick works

Shale plains
woodland
revegetation

· Use of retaining walls and tightened slopes to minimise vegetation
loss (refer to section 6.2)

· Replace and supplement any lost vegetation, as coordinated with the
required offsets discussed in section 6.2

Figure 3-5 and Figure 3-6 show the indicative landscape plan.
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Safeguards and management measures
Table 6-40 lists the landscape character and visual impact safeguards and management measures
that would be implemented to account for the impacts identified in section 6.7.3.
Table 6-40: Landscape character and visual impact safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

General
landscape
character
and visual
impact

An Urban Design Plan will be
prepared to support the final
detailed project design and
implemented as part of the
CEMP.
The Urban Design Plan will
present an integrated urban
design for the project,
providing practical detail on
the application of design
principles and objectives
identified in the environmental
assessment. The Plan will
include design treatments for:

· Location and identification
of existing vegetation and
proposed landscaped
areas, including species to
be used [cross-reference
any relevant specified
biodiversity safeguards]

· Built elements including
retaining walls, bridges
and noise walls

· Pedestrian and cyclist
elements including
footpath location, paving
types and pedestrian
crossings

· Fixtures such as seating,
lighting, fencing and signs

· Details of the staging of
landscape works taking
account of related
environmental controls
such as erosion and
sedimentation controls and
drainage

· Procedures for monitoring
and maintaining
landscaped or rehabilitated
areas.

The Urban Design Plan will be
prepared in accordance with
relevant guidelines, including:

Contactor Detailed
design
Pre-
construction

Core
standard
safeguard
UD1
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

· Beyond the Pavement
urban design policy,
process and principles
(Roads and Maritime,
2014)

· Landscape Guideline
(RTA, 2008)

· Bridge Aesthetics (Roads
and Maritime 2012)

· Noise Wall Design
Guidelines (RTA, 2006).

Operational
light spill
impacts

The lighting design
specification will be developed
to ensure the height and
direction of any relocated
lighting poles would not be
adjacent to a first or second
floor residential properties
where feasible and
reasonable. If there is any
identified conflict, it will be
considered if the lighting pole
can be relocated. If the pole
location cannot be relocated
the aim will be to minimise
light spill and light glare in
accordance with the
provisions of AS4282-1997
Control of the Obtrusive Effect
of Outdoor Lighting
(Standards Australia, 1997).
This may require the use of
directional lighting, cut-offs or
filters.

Roads and
Maritime

Detailed
design

Additional
safeguard:
UD2

Landscape
character
and visual
impact

The landscape plans will
incorporate the design
principles outlined in the
landscape character and
visual impact assessment and
urban design technical study
report as supplemented by the
landscape and urban design
strategy for the corresponding
development of the WSEA.

Roads and
Maritime

Detailed
design

Additional
safeguard:
UD3
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Operational
visual and
amenity
impacts

Where feasible and
reasonable, include an
integrated response on
Archbold Road that provides
the required noise treatments,
while also minimising the
visual impact of the noise
walls. Also, select materials
that would avoid amenity or
social value impacts in the
area.

Roads and
Maritime

Detailed
design

Additional
safeguard:
UD4

Operational
visual
impacts

The visual impacts to two-
storey properties that would
overlook the widened and
improved Archbold Road will
be further investigated during
detailed and additional
safeguards developed where
needed.

Roads and
Maritime

Detailed
design

Additional
safeguard:
UD5

Tree
management
and removal

Any tree removal or pruning
will be undertaken by a
qualified specialist and in
accordance with AS4970:
2009: Protection of Trees on
Development Sites (Standards
Australia, 2009) and
AS4373:2007: Pruning of
Amenity Trees and
WorkCover Amenity Tree
Industry Code of Practice
1998

Contractor Pre-
construction
Construction

Additional
safeguard:
UD6

Construction
light spill
impacts

Measures to minimise the use
and spill from temporary and
construction lighting will be
introduced onsite

Contractor Construction Additional
safeguard:
UD7
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6.8 Soils and water
This section describes the soil and (surface and ground) water quality impacts associated with the
proposal. Unpublished, geotechnical survey data collected by Roads and Maritime in 2015 were
used to support the assessment.

Future assessment requirement 3.1d: soil and water
· Provide a contamination assessment for areas to be disturbed by the proposal, detailing

what remediation activities may be required.
· Identify any potential disturbance of saline or acid sulphate soils. Should these types of soils

be detected, the assessment must demonstrate how these impacts would be avoided,
minimised and managed.

· Identify the stormwater infrastructure associated with the proposed road corridor and
demonstrate how runoff would be collected, treated and discharged. Any such infrastructure
shall be consistent with the relevant Council requirements

6.8.1 Methodology

Soils and geology
Published records were reviewed to characterise the regional and local soils and geology. This
information was then used to consider how erosive and dispersive the soils would be during
construction, and how any contaminants may travel (migrate) through the soils and geology,
potentially impacting on surface and ground waters.

Acid sulphate soils
Acid sulphate soil (ASS) is the name given to sediments and soils containing iron sulphides which
when exposed to the air, generate sulphuric acid that can washout and cause environmental and
human health impacts. They are typically formed in low-lying coastal floodplains, rivers and creeks.
By reviewed published ASS Risk Mapping and the NSW Natural Resource Atlas their likely
presence in the area was confirmed.

Saline soils
Saline soils are associated with brackish groundwater affected by coastal inundation. They are
also associated with certain soil types, including Bringelly Shales. They can wash out into the soil
and surface water increasing their salinity. In turn, this can affect soil quality and structure, and
impact on flora and fauna. By reviewing regional soil mapping (DIPNR, 2002) and characterising
the groundwater and surface sediments, the potential for encountering saline soils was confirmed.

Contaminated land
Soil contaminants can either comprise long-lasting and persistent substances (such as heavy
metals) or short-lasting substances that can degrade quickly (such as volatile organic compounds).
As such, it is important to understand legacy and current land uses in the area, both of which may
have affected soil and water quality. By reviewing EPA records and notifications combined with
historic and land use mapping it was possible to confirm the contamination risk locally. By looking
at an industrial profile of the activities associated with current and historic land uses it was then
possible to determine the types of contaminants that may be present onsite. In combination with
geological, soil and surface and groundwater data it was then possible to determine if any potential
residual contaminants of concern would likely mobilise and disperse if disturbed.
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Water quality
The assessment:

· Reviewed water quality and catchment management records and data
· Considered the potential for construction activities to affect surface and ground water quality

with reference to the Australian Water Quality Guidelines for Fresh and Marine Waters
(Australian and New Zealand Environment and Conservation Council, 2000, often referred to
as the ‘ANZEEC guidelines’)

· Considered whether standard management measures within the following documents would be
sufficient to mitigate any construction-related water quality impacts:
- Managing Urban Stormwater (Landcom, 2004):

§ Volume 1: soil and construction
§ Volume 2a: installation of services
§ Volume 2d: main road construction

- Stockpile Site Management Guidelines (Roads and Maritime, 2008a)
· Considered the need, effectiveness and application of the principles set out in the Water

Sensitive Urban Design Guideline (Roads and Maritime, 2015).

6.8.2 Existing environment

Physical characteristics
Table 6-41 summarises the physical characteristics of the soil and geology (rock) in the local area
in the sequence (strata) it typically occurs in the ground.
Table 6-41: Soil and geology characteristics

Group/unit Extent and characteristics

Soils – refer to Figure 6-16

Fill material
As identified during
geotechnical
investigations in 2015

Around Archbold Road and the Great Western Highway

· Unknown composition, extent and structure
· Likely to contain little organic material and potentially imported to

support development in the area
· Considered to contain variable characteristics, with the potential for

erosion and encountering contaminants

Blacktown soils Across the whole area
· Residual (leftover) soils
· Poor draining, moderately-to-highly erosive
· Variable depths across the area due to substantial erosion and

clearing. This is true of the Ropes Creek corridor where the soils are
less exposed and subject to widespread sheet erosion.
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Group/unit Extent and characteristics

Geology – refer to Figure 6-17

Upper geology

Bringelly Shales Across the majority of the area
· Claystone and siltstone
· Poor draining, reactive (meaning they are susceptible to shrinking,

swelling and cracking), and subject to dryland salinity (refer to the
corresponding heading below in this section)

Quaternary deposits Associated Ropes Creek deposits
· Fine grained sands, silts and clays
· Associated with watercourses and cycles of erosion and deposition

Lower geology (bedrock)

Hawkesbury
sandstone

Across the whole area

· The base geology across Sydney
· Upper layers can be fractured and weathered, with increased

porosity and susceptibility to erosion
· Capable of supporting regional groundwater flows with large storage

capacity however it drains quickly (due to its factious and porous
nature)
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Source: Kelleher Nightingale underlain by 1:100,000 Soil Landscape Series Sheet 9130: Sydney, 1989

Figure 6-16: Soil landscape of the study area
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Source: Kelleher Nightingale underlain by 1:100,000 Geological Series Sheet 9130: Sydney, 1983

Figure 6-17: Geology of the study area
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Surface and groundwater quality and characteristics
Table 6-42 describes the surface and groundwater characteristics in the area.
Table 6-42: Surface and groundwater characteristics

Aspect Characteristics

Surface water · The main surface water feature in the area is Ropes Creek, which is part of
the wider Hawkesbury-Nepean river catchment. The Ropes Creek sub-
catchment is poor quality compared to the wider catchment due to it being
impacted from commercial and industrial activity in the area

· The proposal footprint crosses nine drainage lines associated with Ropes
Creek, all of which are ephemeral, meaning they do not contain water all
the time (refer to Figure 3-8).

· The Ropes Creek management plan, developed by BCC in 2005, confirmed
the actual watercourse (over the catchment) as having the 3rd best overall
condition of the 22 watercourses in the LGA. The 2005 plan also reported
the creek as having regionally notable habitat and connectivity values thus
its adoption as a biodiversity corridor (refer to Figure 6-5), with the stream
habitat being of good quality. The relevant waterway management
recommendations of 2005 were to:
· Improve the fauna refuge value of the corridor
· Promote bushland rehabilitation projects
· Maintain a 100 metre wide buffer to the creek
· Remove illegal trail bike use in the area.

· In 2015, the EPA issued notice of a fish kill in South Creek at Windsor likely
due to firewater runoff, and advised that people should not fish or swim in
Ropes Creek.

Note: the two water supply pipelines are technically classified as catchment
authority land and recognised as a vital water source in the area. The water is
piped through the proposal footprint therefore removing all risks, except in
terms of an accident that would damage, rupture or cause a pipe failure.

Groundwater · The geology and soils of the area are water bearing. There are two
groundwater units that are likely to have some connectivity, however they
are unlikely to have any interdependency:
· Regional base flows in the underlying sandstones that operate over a

large scale with slow recharge rates over hundreds of years
· Shallow perched flows in the shales that recharge and discharge quickly

due to external factors such as dry weather and rainfall. As such, the
depth at which groundwater is encountered varies and rapidly changes

· Groundwater in the area has been recorded about 12 metres below ground
during the geotechnical investigations, however this was limited to two
isolated locations. As the depths were recorded in a period of dry weather
this is likely to have contributed to the lower groundwater depth

· The character of the soils and the likely presence of perched groundwater
means there is the potential for waterlogging across low lying areas as was
observed onsite during the geotechnical investigations.

Groundwater
dependent
ecosystems

The shale plains woodland and Ropes Creek are both identified and mapped
groundwater dependent ecosystems. Section 6.3.2 discusses the character of
these ecosystems in more detail.
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Contamination and soil chemistry
Table 6-43 summarises the area’s contamination risk and soil chemistry.
Table 6-43: Contamination and soil chemistry

Aspect Characteristics

Acid sulphate
soils

Mapping confirms that the soils locally are unlikely to present a risk. Also, no
ASS indicators were identified during the 2015 geotechnical investigations.

Saline soils Regional soil mapping confirms that the soils in the area are moderately saline
except along Ropes Creek, where their salinity may be higher. The 2015
geotechnical investigation also identified saline soil characteristics across the
area.

Contamination risks

Land uses and
activities

· Commercial and industrial activity: Old Wallgrove Road/Sargents Road
· Quarry and mining activities: Ray Fitzpatrick: Wallgrove Road
· Waste management and landfill activities: Dial-a-dump and the Suez

Wallgrove Road Landfill: Wallgrove Road
· Illegal waste dumping: north of Lenore Drive
· Road runoff and accidental spills: M4 Motorway and Great Western

Highway
· Fill material: Archbold Road and the Great Western Highway
· Agricultural grazing: (current) south of Lenore Drive, (legacy) north of

Lenore Drive

EPA records · There are no registered contaminated land sites in Minchinbury or Eastern
Creek

· There are seven sites with active EPLs in Eastern Creek and none in
Minchinbury. The closest sites are:
· Dial-a-Dump (landfill) on Honeycomb Drive, about 1km east of the

proposal
· Hanson Construction (concrete batching) on Old Wallgrove Road about

1km east of the proposal
· Suez and Waste Assets Management Corporation (WAMC. landfill) on

Wallgrove Road about 1km east of the proposal
· Since holding the licences there have been:

· Two penalty notices issued at the Dial-a-Dump landfill site in 2012
· Six penalty notices at the Suez/WAMC landfill site, in 2010, two in 2012,

2013, 2014 and 2016.
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Table 6-44 lists the contaminants of concern associated with the above land uses and activities.
Table 6-44: Contaminants of concern associated with current land uses

Activity Contaminants of concern

Agriculture Herbicides and pesticides

General factories/
general
warehousing

Dependant on the materials being produced or stored at the factory/
warehouse.

Fill material Heavy metals, polycyclic aromatic hydrocarbons (PAH), total petroleum
hydrocarbons (TPH), benzene, toluene, ethylbenzene, and xylenes
(BTEX), organochlorine pesticides (OCP), polychlorinated biphenyls
(PCBs) and asbestos.

Roads Oils, greases, gross pollutants, surfactants and heavy metals.

Waste operators In accordance with their environmental protection and waste management
licences.

Site conceptual model
To understand if the above land uses could pose an environmental risk, the concept of a site
conceptual model has been developed. It considers if:

· The identified land uses and activities (sources) include contaminants that could
· Mobilise and migrate into the surrounding soils and surface and ground waters (pathways)
· Impacting on any sensitive receivers.
This concept helps confirm if there is the risk of encountering (low migration with potential
associated worker exposure risks) contaminants onsite during construction, compared to the
disturbance and mobilisation of contaminants, which may impact on receivers in the wider
environment. Table 6-45 summarises the site conceptual model.
Table 6-45: Site conceptual model

Factors Assessment

Sources · Any contaminants from historic land uses (when the regulations were less
stringent and the risks higher) are likely to have dispersed and degraded

· The current activities identified above are likely subject to effective controls to
manage contamination risks

· The following activities still present a viable contamination source:
· Uncontrolled illegal dumping north of Lenore Drive
· Presence of fill around the Great Western Highway
· Herbicide and pesticide runoff
· Landfill and waste management practice to the east given the age of the two

operational sites and the corresponding eight penalty notices issued by the
EPA since 2010.
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Factors Assessment

Pathways There are two feasible pathways:

· Handling and direct contact for workers (termed worker exposure risk)
· Transfer and mobilisation risks via the soil and groundwater. This pathway

remains viable given the soil characteristics descried above and the presence of
perched groundwater.

While the above pathways are feasible whether they are reasonable depends on:

· Physical characteristics (ie liquid, solids, soluble, insoluble)
· Extent of the contaminants (ie isolated/widespread)
· Location of the contaminants (ie surface/deep).
Further investigation would be needed to confirm the above to determine whether
any pathways exist.

Receivers The following receivers could be feasibly impacted:

· Construction workforce
· Public and local community, with residents and employees being more sensitive

as they will be exposed for longer over pedestrians and cyclists who will only
pass through the area

· Ecology of Ropes Creek and the Shale plains woodland
· Values of the Hawkesbury-Nepean catchment

Conclusions
There is sufficient risk onsite that would need managing while the proposal is being built and
once it is operational to ensure the required safeguards are implemented to avoid any risk to the
above receivers, with particular focus on the more sensitive receivers. The NSW Contaminated
Sites: Guidelines for the NSW Auditor Scheme, 2nd Edition, NSW (EPA, 2006) has developed a
decision-making process to support the long-term use of various sites based on the risks posed.
The decisions question a number of aspects, which include if there is an unacceptable long-term
exposure risk and/or a contamination source that exceeds legislative health and waste
classification criteria. In terms of the proposal, the risk of the above cannot be discounted
however it can managed.

6.8.3 Potential impacts

Construction

Soils and geology
The proposed vegetation clearance, tree removal, earthworks and ground profiling would expose
the natural soils. Excavation would remove 152,000 m3 of material while an additional 250,000 m3

would need importing as engineered fill (refer to section 3.3.5). This would see the temporary
stockpiling of top soil and sub soil at its point of excavation and its longer term storage at one of
the site compounds (refer to section 3.4). These activities would potentially lead to:

· Washout, erosion and sediment discharge of exposed soils
· Erosion, leaching and dust generation from stockpiled materials
· Loss of soil quality and condition from material stockpiling
· Associated soil quality impacts through accidental spills caused by:

- Use of chemicals outside of the contained areas
- Traffic accidents, including loading and unloading risks
- Leaks and drips from poorly maintained vehicles, machinery and equipment
- The temporary storage and management of spoil and waste (leading to leaching).
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The physical character and unconsolidated nature of the excavated materials, plus its removal
from a cleared open areas potentially makes the above impacts more likely, consistent with the
Erosion and Sedimentation Risk Assessment Procedure (Roads and Maritime, 2004). Secondary
water quality impacts are also possible through chemical and sediment discharge into any of the
nine drainage lines (depending on whether they are under flow conditions) and Ropes Creek as
described below.

Surface and ground water quality
Both surface and ground water quality may be affected as a result of:

· Sediment mobilisation and disturbance as described above
· Accidental chemical, fuel and hazardous spills
· Poor runoff management and sediment control
· Potential disturbance of legacy contaminant
· Leaching from cleared and mulched vegetation and stockpiled materials.
Potential surface water quality impacts may include:

· Reduced flow and capacity through bed siltation specifically in Ropes Creek
· Loss of water quality through increased turbidity, potential smothering of aquatic plants, and

physiochemical changes such as reduced dissolved oxygen levels, altered pH, and nutrient
loading; the risk of which is greater across the areas where agricultural herbicides and
pesticides may have been used

· Potential pollutant, tannin and litter discharge from disturbing and mobilising encountered
contaminants, accidental spills, mulching and poor site practices

· Associated ecological impacts in terms of eutrophication, bioaccumulation and diversity and
habitat loss (refer to section 6.3).

Potential groundwater quality impacts may include:

· Altered flow and capacity through disrupting pathways, and ground compaction
· Loss of water quality through physiochemical changes
· Potential pollutant and tannin discharge.
As noted above, Ropes Creek forms part of the wider Nepean-Hawkesbury catchment. The creek’s
water quality is reported as ‘good’ local to the proposal, as described above, likely due to the
limited amount of urban runoff. However, the water quality of the wider catchment is assessed as
‘poor’, as it is affected by widespread urban runoff. Providing standard controls are included, the
impacts are expected to be safeguarded and minimised. Supporting this, is having the available
space to include effective controls, which as noted in Erosion and Sedimentation Risk Assessment
Procedure (Roads and Maritime, 2004), would reduce the overall risks.

Salinity
While saline conditions may be encountered, for there to be an impact there would either need to
be a notable change in groundwater chemistry, flows or conditions, or the creation of a migration
pathway. Accordingly, the depth, scale and location of proposed ground excavation would be likely
insufficient to cause such a change meaning there would only be a remote risk of any associated
impacts.

Contamination
There is potential for encountering, disturbing and mobilising residual contaminants from the range
of land uses in the area as concluded in section 6.8.2. There is also the potential for accidental
spillages from the storage, transfer, use, and disposal of hazardous and polluting materials. The
potential associated impacts are:

· Worker exposure human health risks from handling materials onsite, which would be greatest
for employees undertaking the earthworks and handling potentially hazardous materials
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· Public exposure human health risks for the people living and working in the area. This would be
greatest for residents in Minchinbury whose properties back onto Archbold Road

· Associated soil, water quality and ecological impacts as described above.
In terms of controlling spills, providing relevant standard controls are implemented and monitored
as set out in corresponding Roads and Maritime guidelines and quality assurance specifications
(refer to Table 6-45), the impacts are expected to be safeguarded and minimised. However,
without further investigation, the potential to encounter and mobilise contaminants during
construction cannot be determined. Such investigation would be done before construction starts
and corresponding remediative controls and management measures would be used to protect the
workforce, public and wider environment.

Operational

Soils and geology
The proposed landscape planting (refer to Table 6-38) would allow the exposed soils to stabilise
and re-establish over time. However, in the short-term there would be the potential for:

· Ongoing erosion and sedimentation impacts if the reinstatement is not successful
· Loss in soil quality next to the road corridor from direct and indirect road runoff (from the

backup of stormwater drains through poor maintenance)
· Edge effects as described in section 6.3.3.

Surface water quality
Operational impacts may occur as a result of:

· Ongoing scour, erosion and sedimentation around the drainage discharge points
· Road pollutant runoff
· Spills and leaks during maintenance and repair work
· Spills and leaks from road traffic accidents.

Scour
Scour at drainage discharge points has the potential to cause erosion and washout and the
subsequent discharge of pollutants and sediment into the receiving waterways. Such impacts
would only occur through poor maintenance.

Runoff
Road runoff can impact on surface water quality in the form of:

· Soluble pollutant discharge (ie oils, greases, fuels), typically leading to short-term impacts
· Sediment-bound pollutant discharge (ie worn rubber, brake pad dust), typically leading to long-

term impacts.
More specifically, the road runoff pollutant impacts include:

· Sediment washout from pavement wear and natural atmospheric deposition
· Heavy metal discharge washout from exhaust emissions flushing from the pavement
· Oil, grease and hydrocarbons flushing from the pavement
· Tyre rubber and break pad dust
· Nutrient from the use of vegetation maintenance herbicides.
The impacts would be most notable during a storm event following a prolonged dry period where
the stormwater drains and supplementary water quality basins were not properly maintained. This
is called a first-flush event.

Accidents and spills
There is limited potential for contaminant mobilisation and salinity impacts from the operational
road due to the limited need for clearance and excavation work. However, there is still the potential
for road traffic accidents and maintenance-related spills to lead to the discharge of contaminants,
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which could impact on the soils and surface and ground water. Any impacts would depend on the
nature, quality and location of spilt materials. Providing effective operational management
measures are introduced, including materials handling and spill management training, then the
impacts would be safeguarded and minimised. By ensuring a safe and compliant road design (refer
to Chapter 3) this also minimises the potential for road traffic accidents.

6.8.4 Safeguards and management measures
Table 6-46 lists the soil, geology, water and contaminated land safeguards and management
measures that would be implemented to account for the impacts identified in section 6.8.3.
Table 6-46: Soil, geology, water and contaminated land safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

General soil
and water
impacts

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.
The SWMP will be reviewed
by a soil conservationist on
the Roads and Maritime 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.

Contractor Detailed
design
Pre-
construction

Core
standard
safeguard:
SW1
Section 2.1
of QA G38
Soil and
Water
Management

General
erosion and
sediment
discharge
impacts

A site specific Erosion and
Sediment Control Plan/s will
be prepared and implemented
as part of the SWMP. 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.

Contractor Detailed
design
Pre-
construction

Core
standard
safeguard
SW2
Section 2.2
of QA G38
Soil and
Water
Management
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

General soil
and water
impacts

Temporary sediment basins
and sediment sumps will be
installed in accordance with
the findings of the drainage
and flooding report (Lyall &
Associates). Where required,
further environmental
assessment would be
undertaken if the location of
these features is outside of
the agreed construction and
proposal footprint.

Roads and
Maritime

Detailed
design

Additional
safeguard:
SW3

General soil
and water
impacts

A mixture of work
management controls, catch
drains, temporary
stabilisation, temporary
surface treatment, sediment
barriers, vegetation buffer
strips and the stabilisation of
drainage lines will be adopted
as recommended in the
flooding and drainage
investigation (Lyall &
Associates). A land buffer will
also be included to filter
stormwater runoff before it
enters Ropes Creek as per
State Regional Environmental
Plan No.20 (Hawkesbury-
Nepean River, No.2 1997)

Contractor Construction Additional
safeguard:
SW4

General soil
and water
impacts

Creek diversion/work will be
scheduled during periods of
predicted low flow to minimise
impacts where feasible and
reasonable

Contractor Pre-
construction
Construction

Additional
safeguard:
SW5

General soil
and water
impacts

All stockpiles will be
designed, established,
operated and
decommissioned in
accordance with the Stockpile
Site Management Procedure
(Roads and Maritime, 2011h).

Contractor Pre-
construction
Construction

Additional
safeguard:
SW6
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

General
contaminated
land impacts

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:

· 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.

Contractor Detailed
design
Pre-
construction

Core
standard
safeguard:
C1
Section 4.2
of QA G36
Environment
Protection

General
contaminated
land impacts

If contaminated areas are
encountered during
construction, appropriate
control measures will be
implemented to manage the
immediate risks of
contamination. All other works
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 Roads
and Maritime Environment
Manager and/or EPA.

Contractor Detailed
design
Pre-
construction

Core
standard
safeguard:
C2
Section 4.2
of QA G36
Environment
Protection
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Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Accidental
spills

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
Roads and Maritime and EPA
officers).

Contractor Detailed
design
Pre-
construction

Core
standard
safeguard:
C3
Section 4.3
of QA G36
Environment
Protection

6.9 Hydrology and flooding
This section summarises the hydrology and flooding impacts associated with the proposal.
Appendix L contains a supporting technical paper prepared by Lyall & Associates.

Future assessment requirement 3.1d: hydrology
Include an assessment of the impacts on flooding regimes in accordance with the Floodplain
Development Manual (2005), and describe the impacts of flow alterations at each crossing on
upstream and downstream ecology and riparian zones.

6.9.1 Methodology
Modelling the drainage catchments and network allowed the existing stormwater characteristics
and flood patterns to be replicated. It then allowed the hydrology and flooding changes to be
modelled under the proposal to predict what the associated impacts would be. Three sets of
modelling were used to assess the hydrological and flooding impacts:

· Hydrological modelling (DRAINS) to confirm the stormwater design and capacity
· Flood modelling (TUFLOW) to confirm the operational impact on flood pattern and risks
· Pollutant load modelling (MUSIC) to confirm the loading impact on surface waters in the area.
The assessment considered the impact of:

· Increasing and introducing the impervious area from building the road
· Flooding and afflux changes across the area through introducing the road, increasing the

runoff, altering drainage patterns and installing stormwater infrastructure.
The assessment also considered if the proposed stormwater drainage and water quality provisions
would be sufficient to achieve the pollutant load retention targets set out in Part R of BCC’s
Development Control Plan: Water Sensitive Urban Design (BCC, 2015), namely:
· 90 per cent retention of gross pollutants
· 85 per cent retention of total suspended soils
· 65 per cent retention of total phosphorous
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· 45 per cent retention of total nitrogen
· 90 per cent retention of hydrocarbons.

6.9.2 Existing environment

Catchments and waterways
As described previously, the proposal crosses nine ephemeral drainage lines that are associated
with the Ropes Creek sub-catchment of the Hawkesbury-Nepean catchment. As the sub-
catchment is poor quality a number of management measures and actions are needed. The main
measures and actions one of which are shown in Table 6-47.
Table 6-47: Relevant catchment management measures, actions and values

Authority Relevant management measures, actions and values

BCC · Sediment catchment pits
· Revegetation and suitable setbacks
· Installation of gross pollutant traps
· Protection and enhancement of areas of Cumberland Plain

vegetation

Hawkesbury-Nepean
Catchment Key
Actions

· Manage sewage, river flow, groundwater, water quality and pollution
· Urban and rural runoff
· Stream bank repair

Water NSW
catchment values

· Protect aquatic ecosystems
· Maintain raw drinking water quality
· Maintain water quality for irrigation and general use in primary

industry

Note 1: Taken from the key actions of the Hawkesbury-Nepean Catchment Action Plan 2007 to 2016. This
plan has not been updated.

Stormwater runoff patterns
The Ropes Creek catchment covers an area of about 29 km2. There are six smaller sub-
catchments in the study area (refer to Appendix L) that drain to Ropes Creek. The only area that
does not drain to the Ropes Creek catchment is just south of the M4 Motorway. Here water collects
in a number of ponds and dams. Table 6-48 describes the current stormwater runoff patterns,
supporting infrastructure and its current capacity (ie the flood immunity protection it provides), as
confirmed through the hydrological modelling discussed in Appendix L.
Table 6-48: Current stormwater runoff and its current flood immunity

Area of the
proposal

Infrastructure and current flood
immunity

Catchment

Old Wallgrove
Road

Piped drainage
20 to 100 years

Commercial and industrial areas
on Old Wallgrove Road including
the Austral Brick Works.

South of Lenore
Drive

Two drainage lines
20 to 100 years

Grazed area, TransGrid sub-
station and part of Old Wallgrove
Road

Lenore Drive Drainage line to a water quality basin
east of Ropes Creek
20 to 100 years

Lenore Drive.
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Area of the
proposal

Infrastructure and current flood
immunity

Catchment

North of Lenore
Drive

Three drainage lines.
20 to 100 years

Open land, eastern section of the
Ray Fitzpatrick quarry site and
Dial-a-dump.

Catchment drains and farm dams
Less than 5 years

Western section of the Ray
Fitzpatrick quarry site and the
existing section of Archbold Road
on the approach to the
M4 Motorway.

M4 Motorway Pipes, culverts, scuppers (bridge only) to
a water detention basin east of Archbold
Road
100 years

M4 Motorway and existing road
bridge.

Archbold Road  Pipes, culverts and linear water quality
detention basin down the middle of
Sargents Road.
100 years south of Sargents Road
Five to 20 years north of Sargents Road

Archbold Road, the Sargents Road
commercial and industrial area,
and the majority of the
Minchinbury residential area.

Existing flooding
Ropes Creek and the associated drainage lines have the potential to flood during heavy rain. In
summary the:

· Land next to Ropes Creek has a high chance of flooding
· Corridor about 50 metres either side is at low risk of flooding
· Drainage lines would flood in extreme conditions as described above in Table 6-47.
Figure 6-18 and Figure 6-19 show the current flood risk associated with Ropes Creek taken from
modelled prepared for BCC. Figure 3.1 in Appendix L shows the flood risk associated with the
existing drainage lines and infrastructure.
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Source: Blacktown City Council

Figure 6-18: Existing flood risk (regional scale)
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Source: Blacktown City Council

Figure 6-19: Existing flood risk (local)
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6.9.3 Potential impacts

Construction

Working in flood prone land
There are two potential flood risks from building the proposal:

· An increased surcharge (water backing-up) in the stormwater system as a result of:
- Temporarily changing runoff rates and flow paths, and therefore discharging more water to

certain drainage lines
- Reducing the capacity of the existing drainage infrastructure through sediment discharge

· Localised ponding, pooling and flooding during and following heavy rainfall.
The above may lead to the following temporary impacts:

· Additional erosion and loss of soil quality from equipment trafficking over waterlogged ground
· Stockpile and earthwork destabilisation from additional washout
· Loss of landscape planting due to wash out
· Collection of water in open excavations and associated worker safety risks
· Downstream water quality impacts to Ropes Creek as described in section 6.8.3.
By implementing standard and effective management controls that are often introduced on
construction sites the above impacts would be safeguarded and minimised.

Operation

Stormwater drainage
About 12 hectares of open grassland would be built upon (refer to Table 3-6). This would lead to
the following impacts:

· A loss of permeability in the area
· An increase in the volume and rate of stormwater runoff to specific discharge points
· Potential changes to the dynamics of the Ropes Creek sub-catchment.
The DRAINS modelling reported in Appendix L was used to confirm the stormwater drainage
design and capacity needed to cope with the predicted volumes and rates of road runoff from
within the proposal footprint during a 20-year storm event, as described in Table 3-6. The
modelling confirmed that under such an event, flood levels in the area would increase on average
by up to:

· 0.5 metres (75 per cent) due to the proposal
· 0.8 metres (120 per cent) due to the proposal allowing for climate change
· 1.1 meters (165 per cent) due to ongoing poor maintenance, blockage and backup of any future

stormwater drainage.
To mitigate this, the proposal includes a stormwater drainage system that would detain and hold
water before its discharge, as described in Table 3-6 and Appendix L. The modelling was then
used to predict the residual stormwater discharge impacts. This confirms that under a 20-year
storm event the flood levels in the area would:

· Increase by four per cent on Old Wallgrove Road
· Not change to the north and south of Lenore Drive
· Increase by six per cent across the M4 Motorway
· Increase north of the M4 Motorway however the existing stormwater drain along the middle of

Sargents Road could cope with this additional load.

Flood risk
The TUFLOW modelling reported in Appendix L was used to predict flood risk. It considered the:

· Barrier effects from building the road
· Residual stormwater discharge impacts (termed surcharge) described above.
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The flood risk modelling considered the BCC modelling shown in Figure 6-18 and therefore the
impact along each drainage line crossed by the proposal (refer to section 3.2.3). It also accounted
for two timeframes:

· Short-term impacts before the regional water detention basins shown in Figure 3-7 were
operational, which would provide flood risk protection from a 100 year storm event

· Long-term impacts once the regional water detention basins were optional.
Table 6-49 summarises the predicted short and long term flood risk impacts.
Table 6-49: Short and long term flood risk impacts

Timeframe Impact

Short term: before
building the
stormwater
detention basins

· The proposal’s stormwater infrastructure is designed to provide flood
risk protection from a 20 year storm event

· If there was a major storm during the time the road was operational that
exceeded a 20 year event then the local area may flood by up to
0.3 metres. This is consistent with the existing average flood risk (refer
to Appendix L), which would be unaffected on installing the proposed
stormwater drains as described above

· Any flood impact would also have limited impact during this time as the
precinct is unlikely to be developed and operational, it being the
purpose to build the detention basins from developer contributions
arising from the sale and uptake of the land.

Long-term: after
building the
stormwater
detention basins

· With the regional detention basins, installed, maintained and operating
within their design capacity, the flood risk would be fully managed in a
100 year event within the exception of small areas where the road
crosses the drainage lines. This is predicted to be no more than an
area of about 100 m2 covering vegetated land within the road reserve.

Pollutant load modelling
The MUSIC modelling reported in Appendix L was used to consider the effectiveness of the
proposed pollutant control measures described in Table 3-6 including the regional provisions that
are being installed across the WSEA (refer to section 3.2.3). The modelling confirmed that what is
being proposed would be sufficient to capture sediment runoff off and pollutant discharge from the
road consistent with the targets in Part R of Blacktown City Council’s (BCC’s) Development Control
Plan: Water Sensitive Urban Design.
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6.9.4 Safeguards and management measures
Table 6-50 lists the hydrology and flooding safeguards and management measures that would be
implemented to account for the impacts identified in section 6.9.3.
Table 6-50: Hydrology and flooding safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Hydrology and
flooding

A contingency and evacuation
plan will be prepared for a
potential flood event while the
proposal is being built. The
plan will:

· Evaluate what flood event
would trigger the plan

· Include evacuation
procedures

· Include a map indicating
the area that is flood
prone and the locations
where to evacuate.

Contractor Pre-
construction
Construction

Additional
safeguard:
HF1

Hydrology and
flooding

The layout and detail of the
drainage system including
water quality treatments,
discharge points, swale
design and scour protection
will be refined during detailed
design in consultation with the
Roads and Maritime
Environment Branch as
recommended in the flooding
and drainage investigation
(Lyall & Associates).

Roads and
Maritime

Detailed
design

Additional
safeguard:
HF2

Hydrology and
flooding

The nine drainage line
crossing points will be
designed in accordance with
Guidelines for Controlled
Activities: Watercourse
Crossings (NSW DEC, 2008)

Roads and
Maritime

Detailed
design

Additional
safeguard:
HF3

Other safeguards and management measures that would address hydrology and flooding impacts
are identified in section 6.8.4.
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6.10 Air quality
This section summarises the air quality impacts associated with the proposal. Appendix M includes
supporting Tool for Roadside Air Quality calculations (TRAQ, Roads and Maritime, 2012k).

6.10.1 Methodology

Construction assessment
The construction assessment reviewed how the proposed work activities described in section 3.3.1
would affect sensitive receivers in the local area from the perspective of dust, vehicle and
equipment emissions.

Operational assessment
The operational assessment used the 2021 and 2031 traffic modelling outputs described in
section 6.1 in combination with the proposed road footprint to predict how people would be affected
by road traffic emissions in the future. This involved line source air dispersion modelling using the
TRAQ. The emissions were compared against the EPA air quality goals to protect amenity and
human health. The relevant criteria considered in the assessment related to road traffic generated
pollutants, specifically:

· Particulate matter (PM)
· Nitrogen dioxide (NO2)
· Carbon monoxide (CO)
· Sulphur dioxide (SO2).

6.10.2 Existing environment

Ambient air quality
The existing ambient air quality of the proposal footprint is heavily influenced by road traffic
emissions, principally comprising oxides of nitrogen (NOx), oxides of sulphur (SOx) and PM. Other
manmade air pollutant sources locally include the industry of Liverpool and Bankstown generally to
the west. This is supplemented by natural effects such as bushfires in the summer.
The nearest location where long-term ambient air quality is monitored is at the Prospect (William
Lawson Park). This site is typical of the Western Sydney and representative of the study area. The
long term monitored air quality classification in this location is assessed as ‘good-to-very-good’ for
about 60 per cent of the time and ‘fair’ for about 30 per cent of the time. For the remaining 10 per
cent of the time it is ‘poor’ due to high ozone levels (taken from the Classification of Air Quality,
EPA, 2015). Table 6-51 shows the ambient air quality records for the key road traffic pollutants in
the above location from 1 January 2016 until 1 January 2017 (EPA, 2017).
Table 6-51: Ambient air quality of the key road traffic pollutants

Pollutant and
averaging period

Air quality goals Average

Average Maximum

CO: 8-hour 8.1 ppm (note1) 0.1 ppm 1.5 ppm

PM10: 1-hour 50 μgm-3 17.6 μgm-3 68.7 ppm
(one occurrence)

NO2: 1-hour 12 ppm 1.1 ppm 5.3 ppm

SO2: 1-hour 20 ppm 0.1 ppm 2.7 ppm

Note 1: 10 mgm-3 as converted into ppm
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In all cases, the monitored air quality parameters are notably below the air quality goals, especially
the key traffic-related pollutants. The exception is PM. While the average concentration is notably
below the limit, the maximum is above the corresponding air quality goal. The above reference
documents attribute the one exceedance to bushfire pollutants.

Industrial contributions
The National Pollutant Inventory (NPI), set up by the Commonwealth Department of Environment
and Energy, contains data on 93 substances that have potential adverse human health and
environmental effects. Between 2013 and 2014, the Blacktown LGA contained 56 air pollutant
substances emitted from 25 industrial sources and 72 substances emitted from diffuse sources
(NPI, 2015b). The nearest facility controlled under the NPI is located off Old Wallgrove Road
(Eastern Creek Asphalt Plant), which, as a petroleum and coal manufacturing business, emitted
notable concentrations of CO (3,800 kg), NOx (2,600 kg) and volatile organic compounds
(VOC, 2,900 kg) in 2013. Despite its emissions, it has not materially affected the airshed (area) in
which the proposal is located as confirmed by the ambient measurements at the Prospect
Reservoir detailed in Table 6-51.

Meteorological conditions
Air emissions are affected by the local prevailing weather conditions. High winds cause dust and
pollutants to spread in a given direction. Air pollutants also disperse farther when it is warmer,
under certain atmospheric pressures and conditions, and can be washed out of the atmosphere
during rainfall. The closest Bureau of Meteorology monitoring station is at Bankstown Airport. It is
therefore sufficiently close to capture the weather conditions local to the proposal. Table 6-52
confirms the rainfall and wind speed at in this location over the past year.
Table 6-52: Meteorological conditions (annual average)

Parameter Bankstown Airport

Rainfall Annual average: 875 mm

· Wettest month February (105 mm)

· Driest month September (45 mm)

Wind speed (9am) Annual average: 8 km/h

Wind speed (3pm) Annual average: 18 km/h

Dust dispersion
Due to the variability in local meteorological conditions and soil characteristics there is no absolute
limit above which wind-blown dust becomes a problem. However, guidance documents quote that
above 7.5 ms-1 dust may become an issue and above 8 ms-1 dust-suppression controls should be
put in place, as dust would mobilise, and above 15 ms-1, work should stop temporarily1. In the case
of the proposal, the ambient average conditions in the afternoon are sufficient to warrant dust
control and suppression measures and even the need to temporarily stop work or modify activities
if these controls and measures are not adequate.

Sensitive receivers
Air quality (including dust) can lead to a range of health and nuisance-related issues. This can
include respiratory illnesses (ie asthma and bronchitis) and cancer, through to nuisance issues
such as dust-deposition on washing, window and cars. As such, it is reasonable to consider places

1 United States Environment Protection Authority and UK Department of Environment, Food and Rural
Affairs (DEFRA)
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where people live and routinely gather as being sensitive receivers. It therefore includes the same
noise-sensitive receivers described in section 6.2.2.

6.10.3 Potential impacts

Construction
Air pollutants, odour and dust would be generated from:

· Undertaking various work activities within the proposal footprint and at the site compounds
· Heavy vehicles and other work-generated traffic.

Activity-generated dust
The planned earthworks (refer to section 3.3.5) and ground excavations needed to build the
proposal would generate dust through the disturbance, movement, storage, loading, transfer and
transportation of spoil, as well as when excavations are left open. This is supported by soils being
erosive and the wind being strong enough to disperse any dust. However, until the final staging
and work program is known it is not possible to suggest how extensive any impacts would be,
other than noting that it would only likely impact residents living next to Archbold Road in
Minchinbury due to their proximity.
Material stockpiling would only take place at the main compound on Lenore Drive. Over the entire
proposal 82,000 m3 of site excavated material would be stored while an additional 250,000 m3

would be brought in as engineered fill. Impacts associated with stockpiling at Lenore Drive are
unlikely to have any associated dust deposition impacts due to the distance to any sensitive
receivers being about 600 metres away.
Any associated impacts would be managed and minimised by implementing standard safeguard
measures that are practiced and demonstrated to be effective in their ability to reduce and control
dust dispersion.

Construction-vehicle emissions
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 (refer to

section 6.1).
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 other than around main
compound site which would be likely used throughout. As for the main proposal, this would prevent
there being any specific ongoing localised air quality issues due to the progressive nature of how
the proposal would be built. As for the compound, this is located away from any sensitive receivers
not to have any perceived impact.

Activity-generated odour
Odours may be generated from mixing and applying asphalt and line markings. However, the
material quantities are sufficiently small that the associated nuisance and amenity impacts would
be limited in extent and duration. Again it would only potentially affect those people living
immediately next to the proposal footprint on Archbold Road for a few days.

Operation
The calculations reported in Appendix M confirm that while the proposal would cause a perceptible
change in local air quality due to the predicted increase in traffic (refer to section 6.1), the overall
concentrations would remain well below the goals set in Table 6-51 at the kerb line, except close to
the M4 Motorway on-ramp where there are no receivers. This even accounts for bringing the road
closer to residents in Minchinbury.
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6.10.4 Safeguards and management measures
Table 6-53 lists the air quality safeguards and management measures that would be implemented
to account for the identified impacts listed above in section 6.10.3.
Table 6-53: Air quality safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

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:

· 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.

Contactor Pre-
construction
Construction

Core
standard
safeguard
AQ1
Section 4.4
of QA G36
Environment
Protection

Dust
generation

The CP (safeguard SE1) will
include provision for managing
dust nuisance complaints
during the work.

Contractor Construction Additional
safeguard:
AQ2

Equipment air
emission
impacts

Onsite machinery will be run
efficiently to ensure optimal
performance, minimise down
time, and improve fuel
efficiency.

Contractor Construction Additional
safeguard:
AQ3

6.11 Waste management and resource use
This section describes the waste management and resource use impacts associated with the
proposal.

6.11.1 Methodology
The assessment considered the impacts associated with:

· 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.
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The basis of assessment was to consider the hierarchy of avoiding waste generation and primary
resource use in favour of reduction, reuse and recycling, consistent with the NSW Waste
Avoidance and Resource Recovery Act 2001.

6.11.2 Existing environment

Resource use
While section 3.3.6 describes the main resources needed to build the proposal, final specifications
and quantities would be defined during the detailed design and confirmed by the appointed
contractor(s). However, the intent would be to apply the following resource strategy to the proposal,
use:

· Alternative low-energy, high recycled content materials where they are cost and performance
competitive and comparable in environmental performance

· Locally sourced materials; noting that the majority of the materials needed to build the proposal
are widely available and in some instances, such as fill material, in abundant supply across
Sydney

· Alternative forms of material sourcing to reduce the distances travelled to supply materials
· Specialist equipment and materials from overseas as a last resort.

Waste generation
The majority of waste would be generated during construction. The main types of waste would
include:

· An estimated 12,500 m3 of excavated material that would be unsuitable for reuse due to its
limited chemical and physical properties (refer to section 3.3.5)

· Green waste from removing and pruning trees and vegetation
· General construction waste generated as a by-product of building the proposal.

6.11.3 Potential impacts

Construction

Resource use
If the above approach is adopted, then the amount of primary resources needed to build the
proposal could be reduced. This is consistent with Roads and Maritime policy on resource use
minimisation. Other potential opportunities would include the use of:

· Recycled aggregates and claimed natural materials
· Low embodied energy alternatives such as concrete and paint
· Less harmful alternatives such water based low-volatile paints
· Low energy concrete (ie concrete that requires less energy to make)
· Recycled street furniture such as lighting posts and signage posts.
The other benefits of adopting this strategy include reduced:

· Transportation distances
· Impact potential due to a reduced risk of road traffic accidents
· Impact potential as any spilt materials may be less environmentally harmful.
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Waste generation and management
Table 6-54 lists the anticipated waste created from building the proposal.
Table 6-54: Indicative waste generation

Waste Principal generating activity Classification Preferential
management

Excavated natural
material (spoil)
notwithstanding the
potential for
encountering
contamination
(refer to section 6.8.2)

Ground excavation work:
· Utility adjustments
· Drainage works
· Road furniture relocation
· General signage, traffic

signal and lighting pole
relocation

General solid
(non-putrescible)

Recovery under
exemption for
reuse offsite or
offsite

Removed road
material (concrete,
asphalt, aggregate)

· Kerb adjustments
· Footpath adjustments
· Intersection improvements
· Surface and sub-grade

removal
· Re-grading and resurfacing

General solid
(non-putrescible)

Recovery under
exemption for
reuse offsite

Demolition waste
(pipes, bricks,
corrugated iron,
fibrous cement)

· Kerb adjustments
· Building and property

demolition
· Footpath adjustments
· Intersection improvements

General solid
(non-putrescible)

Recovery under
exemption for
reuse offsite

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

· Kerb adjustments
· Footpath adjustments
· Intersection improvements
· General site work

General solid
(non-putrescible)

Recovery under
exemption for
reuse offsite

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

· General site work General solid
(non-putrescible)

Recovery and
reuse onsite/
offsite

Waste residual
chemicals and oils
(including packaging
and containers)
Asbestos containing
material

· General site work
· Telecommunication conduit

removal
· Removal of fill material

Hazardous waste Disposal to a
licenced facility
offsite

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

· General site work Hazardous waste
General solid
waste (non-
putrescible)

Disposal to a
licenced facility
offsite

Green waste · Tree removal/pruning General solid
waste
(putrescible)

Recovery offsite
(composting/
mulching)

Domestic and food
waste

· General site work General solid
(putrescible)

Recovery offsite
(composting)
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Generated waste has the potential to affect the local environment if it is not managed
appropriately. Potential impacts include:

· Runoff resulting from:
- Accidental spillages
- Stockpile mismanagement
- Waste transfer
- Poor waste storage
- Sedimentation and erosion

· Ground contamination resulting from:
- Untreated excavated contaminated material leaching into the surrounding environment
- Accidental spillages
- Incorrect disposal of contaminated materials
- Stockpile mismanagement and runoff

· Amenity impacts through littering (plus the attraction of vermin and pest species, refer to
section 6.3.2)

· Potential waste misclassification
· Excessive waste being diverted to landfill.
Any associated impacts would be managed and minimised by implementing standard safeguard
measures that are practiced and demonstrated to be effective in:

· Appropriate waste classification, handling, storage, transport and disposal
· Materials containment, handling and storage
· Spill prevention and management.

Operation
The materials needed to maintain and repair the operational road would be minimal and consistent
with any operational major road in the State. The volumes of waste generated from maintaining
and repairing the operational road would also be minimal. However, opportunities would be taken
to (re)use:

· 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.
Also, the same approach to waste management and minimisation as proposed for the construction
stage would be used to ensure:

· Impacts were minimised
· Waste was appropriately classified, treated and disposed of
· Spill were contained and controlled.
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6.11.4 Safeguards and management measures
Table 6-55 lists the waste management and resource use safeguards and management measures
that would be implemented to account for the identified impacts listed above in section 6.11.3.
Table 6-55: Waste management and resource use safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

General
waste
management
impacts

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

· Measures to avoid and
minimise waste associated
with the project

· Classification of wastes and
management options (re-
use, recycle, stockpile,
disposal)

· 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

· Monitoring, record keeping
and reporting.

The WMP will be prepared
taking into account the
Environmental Procedure -
Management of Wastes on
Roads and Maritime Services
Land (Roads and Maritime,
2014) and relevant Roads and
Maritime Waste Fact Sheets.

Contactor Pre-
construction
Construction

Core
standard
safeguard:
W1
Section 4.2
of QA G36
Environment
Protection

General
waste
impacts

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

Contractor Construction Additional
safeguard:
W2

Resource
minimisation

Recycled, durable, and low
embodied energy products will
be used to reduce primary
resource demand in instances
where the materials are cost
and performance competitive
and comparable in
environmental performance
(eg where quality control
specifications allow).

Contractor Construction
Operation

Additional
safeguard:
W3
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6.12 Property and land use
This section describes the property and land use impacts associated with the proposal.

6.12.1 Methodology
The assessment considered:

· Existing and future land uses in the area
· Property acquisition requirements
· Temporary and permanent public and private property impacts
· Conflict or consistency with land use zoning provisions in the area.

6.12.2 Existing environment

Existing land uses and zoning provisions
The existing land uses in the area, which are reflected in the current zoning policies and
development control provisions described in section 4.2, include:

· Commerce and industry next to Old Wallgrove Road and along Sargents Road, mainly
comprising warehousing and distribution facilities

· Low-level agricultural grazing south of Lenore Drive
· Heavy industry including waste management facilities to the east
· Currently undeveloped scrub land north of Lenore Drive
· Transport infrastructure in the form of several major roads (the M4 Motorway, Great Western

Highway, and M7 Motorway)
· Residential areas in Minchinbury and Eastern Creek with associated social infrastructure and

amenity such as Everton Park, schools, child care facilities, churches, shops and other social
facilities (refer to section 6.6.2).

Existing property

Adjacent property
As noted in section 3.6 about 15 hectares of land would need acquiring to build the proposal. This
would include a mixture of public and private land. Table 3-13 describes this in more detail.

Public infrastructure
The existing sections of Archbold Road and Lenore Drive also include the following public
infrastructure:

· Bus stops (Archbold Road)
· Footpaths (Archbold Road and Lenore Drive)
· Cycle facilities (Lenore Drive)
· Utilities and services (alongside Archbold Road)
· Car parking spaces (Archbold Road)
· Recreational open space (along the eastern margin of Archbold Road).

Land use changes and development
As noted in Chapter 1 and detailed in section 4.1.2, much of the local area falls within the limits of
the WSEA and is zoned for future commercial and industrial development. Also, both Council and
DP&E have approved the following specific future land uses:

· Concept Plan (DP&E, 2009) including the upgrade and extension of Archbold Road
· Ropes Creek Industrial Estate (DP&E, 2011 and 2012) covering the area south of Lenore Drive
· Sargents Pie covering part of the land north of Lenore Drive.
The above approvals are all associated with the WSEA.
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6.12.3 Potential impacts

Construction
The following temporary impacts are expected from the proposal:

· Existing land use loss and planning policy conflict
· Loss of roadside amenities and facilities
· Property acquisition.

Land use planning conflicts
The Concept Plan approval covers the extension of Archbold Road and provision of access to the
M4 Motorway. It did not specify or include the upgrade of the existing section of Archbold Road or
the provision of ITS on the east-facing on-ramps (refer to section 3.2.3). Consequently:

· The majority of the proposal is safeguarded and provisioned under planning policy in the
context of the WSEA, despite resulting in the loss of about:
- 7.74 hectares of low density agricultural grazing land south of Lenore Drive
- 11.33 hectares of undeveloped grass land north of Lenore Drive

· The provision of ITS is not in conflict with the SP2: Infrastructure land use zoning provisions
covering the M4 Motorway corridor

· Widening Archbold Road:
- South of the M4 Motorway would involve the loss of 2.17 hectares of land zoned for

environmental conservation (E2, refer to section 4.2) and is in conflict with its associated policies
- North of the M4 Motorway would involve the loss of 1.30 hectares of land zoned for

recreational use (RE1, refer to section 4.2) and is in conflict with its associated policies.
Despite the fact that widening Archbold Road would be in conflict with the environmental
conservation and recreational policies described in section 4.2, an assessment of the associated
biodiversity and socioeconomic impacts has been undertaken in section 6.3 and section 6.6
respectively. While the assessment confirms that the proposal would impact on these area’s values
it confirms that safeguards can be introduced to mitigate against any long-term significant impacts.
There would be no material impact from the loss of the agricultural grazing land as the land owner
has already sought concept approval to build the Ropes Creek Industrial Estate.

Roadside property and public infrastructure
As noted and assessed in section 6.1, in widening Archbold Road the following impacts are
expected:

· Inconvenience and increased journey times from using temporary bus stops, pedestrian
crossings, footpaths and having to park on Robinson Street and off Sargents Road instead of
Archbold Road

· Possible temporary and occasional utility and service loss while the connections and upgrades
are being made

· Being unable to temporarily walk to Everton Park from Archbold Road.
While the above impacts would occur under the proposal they would all be minor and temporary in
nature other than the permanent loss of unrestricted parking on Archbold Road. As described in
section 6.1.3, there is no proposal to replace this under the proposal due to the provisions in the
wider area.

Property loss
The proposal would result in both public and private property loss, mainly from areas that are
designated for development as part of the WSEA. The exceptions are:

· The ecological conservation Shale plains woodland either side of the M4 Motorway, the impact
of which would be offset as described in section 6.3.4

· About 1.9 hectares of the wide verge area along the eastern side of Archbold Road. While this
includes about 1.3 hectares of recreational land, its amenity value is limited to occasional dog



Western Sydney Employment Area Archbold Road upgrade and extension
Review of Environmental Factors

175

walkers. By providing a replacement footpath along the eastern side of the widened section of
Archbold Road and maintaining connectivity into the main part of Everton Park there is not
anticipated to be any material impact.

Operation
The following operational impacts are expected under the proposal:

· Improved access into the WSEA (to allow its future planned development) and connection to
the M4 Motorway

· Improved pedestrian and cycle facilities along Archbold Road with connection into a wider
network (refer to section 6.1.3)

· Improve amenity along Archbold Road through the introduction of landscape planting, lighting
and street furniture (refer to section 6.7.3)

· Opportunity to provide additional bus stops and other public transport infrastructure
· Additional stormwater and utility provisions.

6.12.4 Safeguards and management measures
Table 6-56 lists the land use and property safeguards and management measures that would be
implemented to account for the identified impacts listed above in section 6.12.3 the safeguards.
Table 6-56: Land use and property safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

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.

Roads and
Maritime

Pre-
construction
Construction

Core
standard
safeguard:
PL1

Temporary
utility service
interruption

Residents and businesses will
be notified before any utility
service interruption.

Contractor Pre-
construction

Additional
safeguard:
PL2

Utility
relocation
and
adjustment

A utility management will be
prepared to include:

· Utility company consultation
· Maintenance and

emergency access
requirements

· Construction staging and
programming conflicts.

Roads and
Maritime
Contractor

Pre-
construction
Construction

Additional
safeguard:
PL3
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6.13 Greenhouse gas and climate change
This section describes the greenhouse gas impacts and climate change adaptation issues
associated with the proposal.

6.13.1 Methodology

Construction assessment
The assessment appraised the greenhouse gas emissions associated with building the proposal
from using the equipment and machinery described in Table 3-9 along with the predicted
construction traffic movements described in Table 3-10. The assessment also considered how the
proposal would deal with undertaking construction during extreme climatic weather events.

Operational assessment
The operational assessment used the 2031 traffic modelling outputs described in section 6.1 to
predict the greenhouse gas emissions that can be attributed to the proposal. It also considered
how the proposal’s design has been adapted to respond to future climate change predictions.

Assessment method
Both the construction and operational assessment referred to the methods set out in the
Greenhouse Gas Assessment Workbook for Road Project (Transport Authorities Greenhouse
Group, 2011). The workbook allows greenhouse gas estimates to be predicted for the construction
and operational phases of a road project. The recommendations of the Technical Guide: Climate
Change Adaptation Plan for the State Road Network (Roads and Maritime, undated) were used to
support this part of the assessment.

6.13.2 Existing environment
The existing environment considers:

· The total greenhouse gas contribution made by the transport sector each year
· Future climate change predictions and uncertainty over the next few decades.

Greenhouse gas
The Australian Department of Climate Change and Energy Efficiency estimates that NSW
produced 154.7 mega tonnes of carbon dioxide equivalent (mega tCO2

-e) in 2012, 22 mega tCO2
-e

(14 per cent) of which was from the transport sector.

Climate change
Global climate change predictions vary across the scientific community. There is however broad
consensus that ‘extreme events’ will become more frequent over time2, leading to more prolonged
dry periods, heavier more-intense rainfall, higher winds, and more extreme (hot and cold)
temperatures. In addition, a general warming in global temperatures is predicted, which could see
temperatures increase locally by 0.2 to1.6 degrees Celsius (°C) on average by 2030.
Roads and Maritime’s climate change policy described in Technical Guide: Climate Change
Adaptation Plan for the State Road Network is to build resilience into the road infrastructure to
combat sea-level rise, changes to rainfall frequency and intensity, and more extreme temperatures.
This includes:

· Flood prevention measures to improve runoff and drainage
· Asphalt durability
· Wind-damage protection
· Pedestrian shading.

2 Hennessey et al, 2004a and Hennessey et al, 2004b
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6.13.3 Policy setting

Greenhouse gas policy
The NSW Greenhouse Gas Plan recognises the 15 per cent contribution transportation makes to
the State’s greenhouse gas emissions of which, 47 per cent is due to cars, 25 per cent is due to
commercial vehicles, 18 per cent is due to aviation, four per cent due to rail, four per cent is due to
shipping, and two per cent is due to other road transport modes (NSW Government, 2005). The
consequential policy response is to:

· Adopt urban design principles to reduce reliance on the car
· Improve and promote public transport
· Facilitate cycling and walking
· Integrate public transport.

Climate change policy
The NSW Climate Change Policy (NSW Government, 2012a) focusses on building resilience to
extreme climatic events and hazards by “helping understand and minimise the impacts of climate
change”. The policy contains climate change targets focussing on increasing renewable energy
use, reducing energy consumption, increasing public transport use, promoting walking and cycling,
and encouraging the development of sustainable communities. Separately, Roads and Maritime, in
its Environmental Sustainability Strategy 2015 – 19 (Roads and Maritime, 2015) has committed
itself to minimising climate change through:

· Reducing its carbon footprint
· Better energy, water and waste management
· Promoting design innovation and reducing potential environmental and economic risks
· Helping reduce the carbon footprint of transport in NSW
· Adapting the State’s roads against the impacts of climate change.

6.13.4 Potential impacts

Construction

Greenhouse gas
Greenhouse gas emissions would be generated from:

· Construction traffic and equipment
· Existing road traffic, which would marginally increase while the proposal is being built for the

reasons described in section 6.1.3
· Embodied energy (ie the emissions generated in producing construction materials)
· Electricity generation, in response to the power requirements to service the site compounds
· Upstream and downstream lifecycle effects such as, fuel extraction, processing, production,

transport, disposal)
· Vegetation clearance.
The total emissions generated from the proposal would depend, in part, on final construction
staging and methods. Experience on similar road projects confirms that nearly 100 per cent of the
emissions are generated from:

· Vegetation clearance
· Earthworks
· Attributed to the manufacture of materials, and in particular concrete, whose manufacture is an

emissions-intensive process.
It is expected that the road would generate somewhere in the region of 50,000 tCO2

-e of
greenhouse gas emissions or about 0.02 per cent of the State’s annual emissions. Section 6.10.3
separately considers the proposal’s impacts on local and regional air quality.
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Climate change adaptation
Climate change, mainly in the form of extreme weather events, may affect how the proposal is built
and the outcome of some of the predicted impacts described in the previous sections. Possible
climatic effects may include:

· Prolonged and heavy rainfall leading to localised flooding
· Pronounced storm events including higher winds
· Longer periods of hot and dry weather.
The potential impacts that may occur as a result would be increased:

· Risk of:
- Onsite flooding, washout, erosion and sedimentation
- Containment provisions and bunding overtopping or flooding leading to the inadvertent

washout of pollutants
- Dust mobilisation and dispersion in higher winds
- Impacts on workers and the public

· Construction program due to extreme weather leading to extended delays and longer amenity
impacts and inconvenience to local residents.

Operation

Greenhouse gas
Greenhouse gas emissions would be generated from:

· The introduction of traffic
· Changes in existing traffic conditions on other parts of the road network.
Across the wider Western Sydney region there would be an increase in traffic in the future
irrespective of whether the proposal was built or not. Building the proposal would attract some of
this traffic onto Archbold Road. The future development of the commerce and industry in the area
will also generate local traffic as described further in Appendix E. However, the proposal would
also:

· Distribute traffic over a wider area
· Typically result in less traffic on the main roads during peak periods
· Result in an average speed increase of up to 3 km/h.
Generally, the greenhouse gas emissions created from introducing new traffic would be somewhat
offset by the improved conditions on 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.
Small amount of greenhouse gas emissions would also be generated during the proposal’s
operation from:

· Any mains power needed to supply lighting, signage and any other electrical equipment
· Maintenance equipment and traffic.
The associated emissions are expected to be small.

Climate change
The same climatic effects of more prolonged and extreme weather events 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)



Western Sydney Employment Area Archbold Road upgrade and extension
Review of Environmental Factors

179

· Potential increased vegetation damage due to drought, flooding and high winds leading to:
- Reduced amenity value
- Loss of passive shading
- Habitat loss
- Loss of visual buffers and screening

· 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.

6.13.5 Safeguards and management measures
Table 6-57 lists the greenhouse gas and climate change safeguards and management measures
that would be implemented to account for the identified impacts listed above in section 6.13.3.
Table 6-57: Greenhouse gas and climate change safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Greenhouse
gas
emissions

The detailed design will
consider opportunities to
reduce building material
quantities.

Roads and
Maritime

Detailed
design

Additional
safeguard:
GG1

Climate
change
adaptation

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.

Roads and
Maritime

Detailed
design

Additional
safeguard:
GG2

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 Pre-
construction
Construction

Additional
safeguard:
GG3

Greenhouse
gas
emissions

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

Contractor Construction Additional
safeguard:
GG4

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 Additional
safeguard:
GG5
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6.14 Cumulative impacts
This sections describes how building and operating the proposal may have combined and
interactive impacts with other committed and approved development in the area, including wider
elements of the Concept Plan.

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 considered the geographical location (spatial) and timing (temporal) of any
potential impacts identified in section 6.1 to section 6.13.

6.14.3 Broader program of work
The proposal forms part of the Concept Plan, which comprises the road network shown in
Figure 1-3. The only aspects of the Concept Plan not already built or covered by this proposal are
the stubs that would be built to provide access to the areas of the WSEA to the south of the water
supply pipelines. As there is no proposed timeframe for developing this part of the Concept Plan, it
has not been considered in the assessment of cumulative impacts.

6.14.4 Other projects and developments
Table 6-58 lists the committed and approved development in the area.

· Projects shaded blue are approved however they need this proposal to be built before they can
be developed

· Projects shaded grey are taking place within or adjacent to the proposal footprint but do not rely
on this proposal being built before they can be implemented

· Unshaded projects are not close to the footprint and do not require the proposal to be built
before they can be developed. Nonetheless they share some common receivers meaning they
need considering as part of the cumulative impact assessment.

Figure 6-20 shows the location of these developments.
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Table 6-58: Committed and approved development in the area

Applicant Purpose/project Location Status Development

DP&E Ropes Creek and
Eastern Creek
Precincts

North of Lenore
Drive

Approved (concept
plan only)

Still to be built

Jackfin Ropes Creek
Industrial Estate

South of Lenore
Drive

Approved (concept
plan only)

Still to be built

Sargents Pies
(see note)

Commercial facility WSEA Approved Still to be built

Jackfin Ropes Creek
Biodiversity Offsets

WSEA Voluntary planning
agreement

Still to be
undertaken

Roads and
Maritime

M4 Motorway Smart
Motorway

M4 Motorway Determined
(approved)

Still to be built

Next
Generation

Energy from Waste
Facility

North of Lenore
Drive

Committed Still to be built

Global
renewables

Waste management
facility

North of Lenore
Drive

Committed Still to be built

Mirvac Capital Minchinbury
Employment Park

60 Wallgrove
Road

Voluntary planning
agreement

Still to be built

Note: while the Sargents Pie factory is located in the WSEA the developer is considering an option to build
the facility before this proposal is introduced by using the existing bridge and section of Archbold Road to
access the area. However, at the time of preparing this document this is still unconfirmed. The alternative
would be to build the factory once this proposal is operational.
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Figure 6-20: Other committed and approved development
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6.14.5 Potential impacts

Construction
It is expected that over the proposal’s construction period:

· The Mirvac Capital site would be fully operational
· The grey shaded development may be under construction
· The blue shaded development is unlikely to be under construction.
Table 6-59 lists how the residual impacts of the projects in Table 6.58 may have a cumulative
impact in combination with the proposal’s residual effects. These impacts are described in the
publically available environmental assessments prepared for these projects.
Table 6-59: Potential combined cumulative impacts during construction

Residual impacts/issues Cumulative effect
Traffic impacts
Proposal’s contribution
· An average of 60 construction

vehicles
· A maximum of 150 construction

vehicles
Other project’s contribution
· A maximum of 500 other vehicles

would be needed to build the
other projects in the area.

This traffic is likely to travel along the major roads in the
area (the Great Western Highway, M4 Motorway and M7
Motorway) adding up to 850 vehicles movements per
day. As these roads already carry several thousand
vehicles per day (refer to Table 2-2), cumulative delay
and capacity impacts are not expected.
While this traffic would also travel along the local roads
(refer to Table 2-2) it would be spread out over a wide
area. Also, the traffic movements would be staged across
the day. As a result no cumulative impacts are expected.

All development:
· Introduction of traffic

management controls on the
roads in the local area to support
the above projects and this
proposal.

Existing road user’s journeys may be cumulatively
delayed by needing to travel through several traffic
controlled areas between their origin and destination.
The effect of this would be minor increased journey
delays, along with a loss of journey ambiance and
amenity.

Noise impacts
Proposal’s contribution
· Construction activity noise

impacts on local residents in
Minchinbury both during the day
and when undertaking out of
hours work.

Other project’s contribution
· The only project that would be

built local to Minchinbury at the
same time would be the M4
Smart Motorway.

Potential increased noise exposure for the residents that
live close to the M4 Motorway however this would
depend on the timing of certain activities and the
dominant noise source in the area.
More likely however would be an increase in the amount
of time these residents were exposed to noise impacts
from construction of the M4 Smart Motorway project
overlapping with the proposal. This is referred to as
‘impact fatigue’.
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Residual impacts/issues Cumulative effect
Socioeconomic impacts
All development:
· Removal of vegetation
· Earthworks
· Increased construction traffic

movements
· Noise impacts

Potential visual amenity impact to local road users in the
area, who would travel past and through several active
construction sites. Possible cumulative effects in terms of
reduced journey ambiance across the area
Localised visual amenity impacts for residents living in
Minchinbury from building the proposal. This would only
be added to from building the M4 Smart Motorway
project at the same time.

Operation
Once operational, the proposal would provide the needed access to allow the projects and concept
plans shaded blue to be developed and built. At the minute, the detail of the internal layout and
configuration of either the Ropes Creek Industrial Estate or Ropes Creek Precinct is not confirmed.
In the future, specific developers would seek application to build in the WSEA within the confines of
the two concept plan approvals. At that time, it would be their responsibility to assess the potential
for any cumulative impacts with this proposal if they are built before this proposal becomes
operational. Otherwise, if this proposal is fully operational at the time of preparing these future
development applications, the road would form part of the existing environment.

6.14.6 Safeguards and management measures
It is not possible to directly safeguard or manage any cumulative effects. However, there would be
opportunity for Roads and Maritime to work with the other developers to modify the proposal’s
detailed design, the construction staging, programming, and/or the CEMP to consider the above
cumulative effects. Table 6-60 lists the safeguards and management measures that would be
implemented to account for the potential cumulative impacts identified above in section 6.14.3.
Table 6-60: Cumulative impact safeguards and management measures

Impact Environmental safeguards Responsibility Timing Standard /
additional
safeguard

Cumulative
impacts

Other developers will be
consulted:
· To obtain information about

project timeframes and
impacts. Identify and
implement appropriate
safeguards and
management measures to
minimise cumulative
impacts

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

Roads and
Maritime
Contractor

Pre-
construction
Construction

Additional
safeguard:
CI1

Cumulative
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

Additional
safeguard:
CI2
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7 Environmental management

This Chapter describes how the proposal will 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 in order to
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 construction environmental management
plan (CEMP) would be prepared to describe the safeguards and management measures identified.
The PEMP and CEMP would provide a framework for establishing how these measures would be
implemented and who would be responsible for their implementation.
The PEMP and CEMP would be prepared before building work starts and they would be reviewed
and certified by the Roads and Maritime Environment Officer, Greater Sydney Region, before
starting onsite. The PEMP and CEMP would be working documents, subject to ongoing change
and update as required to respond to specific requirements. The PEMP and CEMP would be
developed in accordance with the specifications set out in Roads and Maritime’s quality assurance
specifications:

· G10: traffic management
· G36: environmental protection
· G38: soil and water management (soil and water plan)
· G40: [vegetation] clearing and grubbing.
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7.2 Summary of safeguards and management measures
Environmental safeguards and management measures outlined in this REF will 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 will minimise any potential
adverse impacts arising from the proposed works on the surrounding environment. Table 7-1 presents these safeguards and management measures.
Table 7-1: Summary of safeguards and management measures

No. Impact Environmental safeguards Responsibility Timing

General

GEN1 Minimise
environmental
impacts during
construction

A CEMP will be prepared and submitted for review and endorsement of the Roads
and Maritime Environment Manager prior to commencement of the activity.
As a minimum, the CEMP will address the following:

· Any requirements associated with statutory approvals
· Details of how the project will implement the identified safeguards outlined in the

REF
· Issue-specific environmental management plans
· Roles and responsibilities
· Communication requirements
· Induction and training requirements
· Procedures for monitoring and evaluating environmental performance, and for

corrective action
· Reporting requirements and record-keeping
· Procedures for emergency and incident management
· Procedures for audit and review.
The endorsed CEMP will be implemented during the undertaking of the activity.

Roads and
Maritime
Contractor

Pre-
construction
Construction

GEN2 Notification All businesses, residential properties and other key stakeholders (eg schools, local
councils) affected by the activity will be notified at least 10 days prior to
commencement of the activity.

Contractor Pre-
construction
Construction
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No. Impact Environmental safeguards Responsibility Timing

GEN3 Environmental
awareness

All personnel working on site will receive training to ensure awareness of
environment protection requirements to be implemented during the project. This will
include up-front site induction and regular "toolbox" style briefings.

Contractor Pre-
construction
Construction

Traffic and transport

TT1 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, 2010) and QA Specification G10 Control
of Traffic (Roads and Maritime, 2008). The TMP will include:

· Confirmation of haulage routes
· Measures to maintain access to local roads and properties
· Site specific traffic control measures (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 TMP will be prepared in consultation with BCC, FCC, DP&E and TMC to ensure
there is an integrated response to traffic management in the area while the proposal
is being built.

Contractor Detailed
design
Pre-
construction

TT2 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.

Contractor Pre-
construction
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No. Impact Environmental safeguards Responsibility Timing

TT3 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.

Contractor Construction

TT4 Traffic
management at
ancillary sites

The following traffic management provisions will be provided at each ancillary
facility:

· Appropriate ‘sight distances’ to allow traffic to safely enter and exit
· Temporary painted road lines to provide delineation
· Suitable intersection arrangements where required
· Other controls to separate, slow down, or temporarily stop traffic to allow for safe

entry and exit.

Contractor Construction

Noise and vibration

NV1 Construction
noise and
vibration
impacts

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:

· All potential noise and vibration generating activities associated with the activity
· Feasible and reasonable mitigation measures to be implemented
· 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.

Contactor Detailed
design

Pre-
construction
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No. Impact Environmental safeguards Responsibility Timing

NV2 Construction
noise and
vibration
impacts

All sensitive receivers (eg schools, local residents) likely to be affected will be
notified at least 10 days prior to commencement of any works associated with the
activity that may have an adverse noise or vibration impact. The notification will
provide details of:

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

Contactor Detailed
design

Pre-
construction

NV3 Noise impacts
due to out of
hours work
during
construction

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 out-of-hours
work.

Contactor Detailed
design
Pre-
construction

NV4 Construction
noise and
vibration
impacts

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

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction

NV5 Construction
noise impacts

Where feasible and reasonable include any noise treatments (such as noise walls)
along Archbold Road before work starts.

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction
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No. Impact Environmental safeguards Responsibility Timing

NV6 Construction
vibration
impacts

As part of the NVMP, include the following requirements:

· Undertake precondition surveys of the Water Supply pipelines or obtain integrity
data from WaterNSW

· Include vibration controls and safe working distances to reduce any impacts that
could affect the pipelines’ integrity, including slow start up of vibration-generating
work close to the pipelines where there is a damage risk

· Detail equipment specifications with the aim of selecting to use alternatives
where feasible and reasonable to reduce vibration

· Use vibration monitors where there is determined need following the
precondition survey

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction
Construction

NV7 Construction
vibration
impacts

Ensure the use of vibratory rollers <100kN (typically two to four tonnes) and
hydraulic hammers 300kg (five to 12 tonne excavator) are used when upgrading the
existing section of Archbold Road and building the M4 Motorway intersection.
Otherwise undertake additional vibration impact assessment and/or conditional
surveys on the potentially affected buildings adjacent to Archbold Road and the
M4 Motorway in line with the predictions in the REF.

Contractor Pre-
construction

NV8 Construction
noise and
vibration

Consider the use and layout of the secondary site compounds on Archbold Road on
either side of the M4 Motorway to maximise the distance from sensitive receivers.
Also consider placing temporary structures, barriers and screens between the site
compound and adjacent receivers.

Contractor Pre-
construction

NV9 Noise and
vibration

Locate fixed 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 Construction
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No. Impact Environmental safeguards Responsibility Timing

NV10 Noise and
vibration

Ensure toolbox talks and environmental induction training includes specific noise
and vibration management including, but not limited to:

· Avoiding:
· Radio use outside of standard working hours
· Shouting and slamming doors
· Dropping materials from height

· Operating machinery at low speeds or powers, and switching-off equipment
when it is not being used

· Minimising reversing.

Contractor Construction

Biodiversity

B1 General
biodiversity
impacts

A Flora and Fauna Management Plan will be prepared in accordance with Roads
and Maritime'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:

· 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.

Contractor Detailed
design
Pre-
construction

B2 Native
vegetation loss
and habitat
removal

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

Roads and
Maritime
Contactor

Detailed
design
Pre-
construction

B3 Threatened
ecological
community loss

Offsets are to be calculated in accordance with the Guidelines for Biodiversity
Offsets (Roads and Maritime, 2011c).

Roads and
Maritime

Detailed
design
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No. Impact Environmental safeguards Responsibility Timing

B4 Light spill
impacts

The lighting is to be designed to minimise light spill into woodland areas either side
of the M4 Motorway corridor.

Roads and
Maritime

Detailed
design

B5 Potential loss of
individual
Cumberland
Plain land snail

As part of the FFMP, develop a procedure to prevent the movement of Cumberland
Plain land snails into the work zone and identify suitable relocation habitat if
required

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction

B6 Fauna impacts  Any fauna encountered onsite would be managed in accordance with Biodiversity
Guidelines, Guide 9 (fauna handling, Roads and Maritime, 2016a).

Contractor Pre-
construction
Construction

B7 Aquatic habitat
loss

Aquatic habitat would be protected in accordance with Biodiversity Guidelines,
Guide 10 (aquatic habitats and riparian zones, Roads and Maritime, 2016a) and the
standard precautions and measures of the Policy Guidelines for Fish Habitat
Conservation and Management (NSW DPI Fisheries, 2013).

Contractor Construction

B8 Impacts on
Ropes Creek

The above safeguards will be developed in accordance with the provisions State
Regional Environmental Plan No.20 (Hawkesbury-Nepean River, No.2 1997) that
are aimed at protected catchment values. Therefore the mitigation will specifically
consider the need to:

· Avoid aquatic plant areas, significant fauna and wetland habitat
· Re-establish and replant impacted riparian flora and fauna habitat

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction

Aboriginal heritage

AH1 General
Aboriginal
heritage
impacts

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.

Roads and
Maritime
Contractor

Detailed
design
Pre-
construction
Construction
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No. Impact Environmental safeguards Responsibility Timing

AH2 Unexpected
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.
Work will only re-commence once the requirements of that Procedure have been
satisfied.

Contractor Construction

AH3 Known
Aboriginal
heritage objects

An AHIP will be obtained to cover four items (AHIMS ID 45-5-4492, 45-5-4599, 45-
5-3165 and 45-5-3937) to allow salvage and excavation work before construction
starts. This work will be undertaken in accordance with the AHIP and its supporting
due diligence codes.

Roads and
Maritime

Pre-
construction

AH4 Recovered and
salvaged
objects

Any salvaged object(s) will be managed and temporarily stored in accordance with
the terms of the AHIP. A long-term management plan for the objects will then be
developed in consultation with OEH and the Aboriginal community.

Roads and
Maritime

Pre-
construction

Non-Aboriginal heritage

H1 General Non-
Aboriginal
heritage
impacts

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. The NAHMP will be prepared in consultation with OEH.

Contractor Detailed
design
Pre-
construction

H2 Unexpected
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.
Work will only re-commence once the requirements of that Procedure have been
satisfied.

Contractor Construction
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No. Impact Environmental safeguards Responsibility Timing

H3 Known non-
Aboriginal
heritage items

An exception under section 139(4) of the Heritage Act 1977 will be obtained to allow
test excavations and survey work before construction starts. This work will:
Clarify the research potential and value of the shed and yard complex over the area.
Confirm if the physical and archaeological value of the complex is sufficient to
classify as a ‘relic’ of local heritage value within the meaning and definition of the
Heritage Act 1977.

Roads and
Maritime

Pre-
construction
Construction

H4 Potential non-
Aboriginal
heritage relics

An excavation permit under section 140 of the Heritage Act 1977 will be obtained if
the shed and yard complex proves to qualify as a ‘relic’.

Roads and
Maritime

Pre-
construction
Construction

Socio-economic

SE1 General Socio-
economic
impacts

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):

· 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).

Contactor Detailed
design
Pre-
construction

SE2 Integration with
the
development of
the WSEA

Discussions with the relevant State Government agencies and future developers will
continue in preparing the proposal’s detailed design to support wider socioeconomic
benefits delivered in the WSEA.

Roads and
Maritime

Detailed
design

SE3 Use of local
goods and
services

Labour, services and goods will be sourced from the local market where feasible,
reasonable and cost effective.

Contractor Pre-
construction
Construction



Western Sydney Employment Area Archbold Road upgrade and extension
Review of Environmental Factors

195

No. Impact Environmental safeguards Responsibility Timing

SE4 Amenity
impacts

The noise management treatments and controls introduced under safeguard NV5
will allow for road user and pedestrian access where feasible. This also needs to
ensure the integrity and function of the noise controls is preserved.

Contractor Construction

Landscape character and visual impacts

UD1 General
landscape
character and
visual impact

An Urban Design Plan will be prepared to support the final detailed project design
and implemented as part of the CEMP.
The Urban Design Plan will present an integrated urban design for the project,
providing practical detail on the application of design principles and objectives
identified in the environmental assessment. The Plan will include design treatments
for:

· Location and identification of existing vegetation and proposed landscaped
areas, including species to be used [cross-reference any relevant specified
biodiversity safeguards]

· Built elements including retaining walls, bridges and noise walls
· Pedestrian and cyclist elements including footpath location, paving types and

pedestrian crossings
· Fixtures such as seating, lighting, fencing and signs
· Details of the staging of landscape works taking account of related

environmental controls such as erosion and sedimentation controls and drainage
· Procedures for monitoring and maintaining landscaped or rehabilitated areas.
The Urban Design Plan will be prepared in accordance with relevant guidelines,
including:

· Beyond the Pavement urban design policy, process and principles (Roads and
Maritime, 2014)

· Landscape Guideline (RTA, 2008)
· Bridge Aesthetics (Roads and Maritime 2012)
· Noise Wall Design Guidelines (RTA, 2006).

Contactor Detailed
design
Pre-
construction
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UD2 Operational
light spill
impacts

The lighting design specification will be developed to ensure the height and direction
of any relocated lighting poles would not be adjacent to a first or second floor
residential properties where feasible and reasonable. If there is any identified
conflict, it will be considered if the lighting pole can be relocated. If the pole location
cannot be relocated the aim will be to minimise light spill and light glare in
accordance with the provisions of AS4282-1997 Control of the Obtrusive Effect of
Outdoor Lighting (Standards Australia, 1997). This may require the use of
directional lighting, cut-offs or filters.

Roads and
Maritime

Detailed
design

UD3 Landscape
character and
visual impact

The landscape plans will incorporate the design principles outlined in the landscape
character and visual impact assessment and urban design technical study report as
supplemented by the landscape and urban design strategy for the corresponding
development of the WSEA.

Roads and
Maritime

Detailed
design

UD4 Operational
visual and
amenity
impacts

Where feasible and reasonable, include an integrated response on Archbold Road
that provides the required noise treatments, while also minimising the visual impact
of the noise walls. Also, select materials that would avoid amenity or social value
impacts in the area.

Roads and
Maritime

Detailed
design

UD5 Operational
visual impacts

The visual impacts to two-storey properties that would overlook the widened and
improved Archbold Road will be further investigated during detailed and additional
safeguards developed where needed.

Roads and
Maritime

Detailed
design

UD6 Tree
management
and removal

Any tree removal or pruning will be undertaken by a qualified specialist and in
accordance with AS4970: 2009: Protection of Trees on Development Sites
(Standards Australia, 2009) and AS4373:2007: Pruning of Amenity Trees and
WorkCover Amenity Tree Industry Code of Practice 1998

Contractor Pre-
construction
Construction

UD7 Construction
light spill
impacts

Measures to minimise the use and spill from temporary and construction lighting will
be introduced onsite

Contractor Construction
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Soil and water

SW1 General soil
and water
impacts

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.
The SWMP will be reviewed by a soil conservationist on the Roads and Maritime 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.

Contractor Detailed
design
Pre-
construction

SW2 General erosion
and sediment
discharge
impacts

A site specific Erosion and Sediment Control Plan/s will be prepared and
implemented as part of the SWMP. 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.

Contractor Detailed
design
Pre-
construction

SW3 General soil
and water
impacts

Temporary sediment basins and sediment sumps will be installed in accordance
with the findings of the drainage and flooding report (Lyall & Associates). Where
required, further environmental assessment would be undertaken if the location of
these features is outside of the agreed construction and proposal footprint.

Roads and
Maritime

Detailed
design

SW4 General soil
and water
impacts

A mixture of work management controls, catch drains, temporary stabilisation,
temporary surface treatment, sediment barriers, vegetation buffer strips and the
stabilisation of drainage lines will be adopted as recommended in the flooding and
drainage investigation (Lyall & Associates). A land buffer will also be included to
filter stormwater runoff before it enters Ropes Creek as per State Regional
Environmental Plan No.20 (Hawkesbury-Nepean River, No.2 1997)

Contractor Construction

SW5 General soil
and water
impacts

Creek diversion/work will be scheduled during periods of predicted low flow to
minimise impacts where feasible and reasonable

Contractor Pre-
construction
Construction
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SW6 General soil
and water
impacts

All stockpiles will be designed, established, operated and decommissioned in
accordance with the Stockpile Site Management Procedure (Roads and Maritime,
2011h).

Contractor Pre-
construction
Construction

C1 General
contaminated
land impacts

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:

· 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.

Contractor Detailed
design
Pre-
construction

C2 General
contaminated
land impacts

If contaminated areas are encountered during construction, appropriate control
measures will be implemented to manage the immediate risks of contamination. All
other works 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 Roads and Maritime
Environment Manager and/or EPA.

Contractor Detailed
design
Pre-
construction

C3 Accidental spills 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
Roads and Maritime and EPA officers).

Contractor Detailed
design
Pre-
construction
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Hydrology and flooding

HF1 Hydrology and
flooding

A contingency and evacuation plan will be prepared for a potential flood event while
the proposal is being built. The plan will:

· Evaluate what flood event would trigger the plan
· Include evacuation procedures
· Include a map indicating the area that is flood prone and the locations where to

evacuate.

Contractor Pre-
construction
Construction

HF2 Hydrology and
flooding

The layout and detail of the drainage system including water quality treatments,
discharge points, swale design and scour protection will be refined during detailed
design in consultation with the Roads and Maritime Environment Branch as
recommended in the flooding and drainage investigation (Lyall & Associates, 2015).

Roads and
Maritime

Detailed
design

HF3 Hydrology and
flooding

The nine drainage line crossing points will be designed accordance with Guidelines
for Controlled Activities: Watercourse Crossings (NSW DEC, 2008)

Roads and
Maritime

Detailed
design

Air quality

AQ1 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:

· 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.

Contractor Pre-
construction
Construction

AQ2 Dust generation The CP (safeguard SE1) will include provision for managing dust nuisance
complaints during the work.

Contractor Construction
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AQ3 Equipment air
emission
impacts

Onsite machinery will be run efficiently to ensure optimal performance, minimise
down time, and improve fuel efficiency.

Contractor Construction

Waste management and resource use

W1 General waste
management
impacts

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

· Measures to avoid and minimise waste associated with the project
· Classification of wastes and management options (re-use, recycle, stockpile,

disposal)
· 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
· Monitoring, record keeping and reporting.
The WMP will be prepared taking into account the Environmental Procedure -
Management of Wastes on Roads and Maritime Services Land (Roads and
Maritime, 2014) and relevant Roads and Maritime Waste Fact Sheets.

Contactor Pre-
construction
Construction

W2 General waste
impacts

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

Contractor Construction

W3 Resource
minimisation

Recycled, durable, and low embodied energy products will be used to reduce
primary resource demand in instances where the materials are cost and
performance competitive and comparable in environmental performance (eg where
quality control specifications allow).

Contractor Construction
Operation

Property and land use

PL1 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.

Roads and
Maritime

Pre-
construction
Construction
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PL2 Temporary
utility service
interruption

Residents and businesses will be notified before any utility service interruption. Contractor Pre-
construction

PL3 Utility relocation
and adjustment

A utility management will be prepared to include:

· Utility company consultation
· Maintenance and emergency access requirements
· Construction staging and programming conflicts.

Roads and
Maritime
Contractor

Pre-
construction
Construction

Greenhouse gas and climate change

GG1 Greenhouse
gas emissions

The detailed design will consider opportunities to reduce building material quantities. Roads and
Maritime

Detailed
design

GG2 Climate change
adaptation

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 included in the UDLP.

Roads and
Maritime

Detailed
design

GG3 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 Pre-
construction
Construction

GG4 Greenhouse
gas emissions

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

Contractor Construction

GG5 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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Cumulative impacts

CI1 Cumulative
impacts

Other developers will be consulted:

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

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

Roads and
Maritime
Contractor

Pre-
construction
Construction

CI2 Cumulative
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
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7.3 Licensing and approvals
Table 7-2 lists the license and approval requirements that would need obtaining to cover various
activities that would be undertaken in building the proposal. They relate to the statutory and
planning framework presented in Chapter 4.
Table 7-2: Summary of licensing and approvals required

Instrument Requirement Timing

Section 43 of the
Protection of the
Environment
Operations Act
1997

EPL from EPA as the proposal would involve
the construction of a road longer than three
kilometres and the excavation of more than
30,000 tonnes of material, both of which are
scheduled activities.

Before starting work

Section 139(4) of
the Heritage Act
1977

Excavation permit from the Heritage Council
of NSW before undertaking test excavations on
the shed and yard complex.

Before starting the test
excavations, which
need to take place
before starting work.

Section 140 of the
Heritage Act 1977

Exception notification from the Heritage
Council of NSW if the shed and yard complex
classify as a relic of local value

Contingent on the
above text
excavations, also
needed before starting
work

Section 90 of the
National Parks and
Wildlife Act 1974

Aboriginal heritage impact permit from the
Chief Executive of OEH to cover four locations

Prior to start of the
activity.

Section 138 of the
Roads Act 1993

Road Occupancy Licence from TMC and BCC
work on the, Old Wallgrove Road, Lenore Drive,
the M4 Motorway, Archbold Road, and the Great
Western Highway.

Needed before specific
related work takes
place. Potentially
requiring multiple
applications.
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8 Conclusion

This Chapter justifies 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 objects of the EP&A Act, including the principles of
ESD principles defined in Schedule 2 of the EP&A Regulation.

8.1 Justification
The proposal forms part of an approved Concept Plan to develop road infrastructure to support
development of the WSEA and provide and improve access to the motorway network for freight
and commercial traffic. In turn, WSEA will eventually create 40,000 jobs to service the local labour
market. The Minister for Planning also conditioned the Erskine Park Link Road Network Concept
Plan (‘the Concept Plan’) to allow this proposal to be delivered under Part 5 of the EP&A Act by
Roads and Maritime so long as it also assessed the impact of upgrading the existing section of
Archbold Road. DP&E has also endorsed Roads and Maritime extending Archbold Road to cross
the Ropes Creek Industrial Estate and connect into Old Wallgrove Road.
Through the design and environmental assessment process Roads and Maritime has concluded
that alignment for extending Archbold Road as presented in the Concept Plan was still the best
option to deliver the objectives for developing the WSEA road infrastructure. This was
supplemented by building a new intersection with the M4 Motorway and improving access to and
from the Great Western Highway.
As reflected in Chapter 6, Roads and Maritime 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 have been set out in published Roads and Maritime 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 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 controls 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
As noted in Chapter 6, the proposal would benefit the community through job creation and
improved access to a local place of work relating to land and development that has been approved
by DP&E and allocated for industrial use. While providing access to this land to support its
development, provides the main justification for the proposal, it would have a number of social and
amenity-related impacts chief of which are is noise and visual impact of the operational road.
However, this can be adequately mitigated through design to ensure the residual effects would be
consistent with the requirements of associated guidelines that serve to protect the social receivers
in the environment.

8.1.2 Biophysical factors
In building the road, it would mainly affect an undeveloped area of grassland. It would however
result in the loss of part of a protected threatened area of woodland either side of the M4 Motorway
that supports (or as the potential to support) other protected threatened species. It would also
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result in the loss of Aboriginal and non-Aboriginal heritage values and affect the drainage and
flooding characteristics of the area. Measures have again being proposed to safeguard and
minimise impacts. The safeguards are based on design outcomes to reduce either the footprint of
the work 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
Economically, the proposal would support job growth and potentially deliver wider socioeconomic
benefit (refer to section 6.6.3). While there would be some socioeconomic impacts (refer to
section 6.6.3) they are considered minor in nature. As such, this justifies the proposal going ahead.

8.1.4 Public interest
Finally, the proposal has been identified to support the development of the WSEA. This area has
been identified for development at the State level to support future job growth. By providing a
decentralised area for employment close to the new propriety housing centres in the North West
and South West, the proposal is considered in the public interest by unlocking this land for its use
and development.

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

5(a)(i) To encourage
the proper
management,
development and
conservation of
natural and artificial
resources, including
agricultural land,
natural areas, forests,
minerals, water, cities,
towns and villages for
the purpose of
promoting the social
and economic welfare
of the community and
a better environment.

While the proposal crosses open undeveloped land that is partially used
for agricultural grazing, it has been allocated for future industrial
development under State Environmental Planning Policy No. 59
(Central Western Sydney Regional Open Space and Residential). The
policies surrounding the development of this land, including this
proposal, include measures that require the land to be properly
managed, developed and conserved. However, the proposal is not
without its impacts. It would result in the loss of the natural resource of
about 7.02 hectares of Shale plain woodland. While this is the case, its
impacts have been assessed, and an offset strategy would be
implemented to compensate for the impact. Once operational, the
proposal would support development of the WSEA, which is expected
to create about 40,000 jobs over the next two decades. In this regard, it
would create social and economic welfare. Therefore, providing the
safeguards included in this REF are implemented over the proposal’s
life, the societal benefits are considered justified, as acknowledged by
the DP&E approving concept plans that include the proposal.

5(a)(ii) To encourage
the promotion and co-
ordination of the
orderly economic use
and development of
land.

The proposal is located on land allocated for industrial use. The concept
road alignment has also been approved by DP&E. The alignment was
developed on the basis of providing the required access into the land
for its future development. It also provides a layout that makes best use
of the land by preserving the maximum area for future development.
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Object Comment

5(a)(iii) To encourage
the protection,
provision and co-
ordination of
communication and
utility services.

The proposal would require various utilities and infrastructure to be
either temporarily or permanently adjusted or relocated. In planning the
proposal, Roads and Maritime has coordinated with the utility providers
to ensure there would be minimal service interruption. Roads and
Maritime is also committed to continuing to work with these providers to
work around their access and maintenance schedules, again to
minimise any disruption.

5(a)(iv) To encourage
the provision of land
for public purposes.

The proposal would provide a public access into the WSEA. It would
benefit pedestrians and cyclists by providing connectivity across the
area and into wider walking and cycling infrastructure in Western
Sydney. It would also provide the means for people walk, cycle or catch
the bus to work in the future while improving access to the motorway
network for people living and working in the area.

5(a)(v) To encourage
the provision and co-
ordination of
community services
and facilities.

Certain community facilities to be temporarily relocated while the
proposal is being built (refer to section 6.6). While this is the case,
temporary alternatives would still be available for community use the
only impact being the associated inconvenience.
The provision of footpaths, a cycleway and bus infrastructure under the
proposal are considered to provide supplementary community services.
The one adverse impact would be the loss of part of Everton Park,
which extends to include the wide verge along the eastern margin of
Archbold Road up to Robinson Street. This area is used for its amenity
value, however it does not form a core part of the park, which is located
on Cobbler Crescent. Under the proposal, access to the remaining
section of Everton Park from Archbold Road would be maintained to
minimise any adverse impact.

5(a)(vi) To encourage
the protection of the
environment,
including the
protection and
conservation of native
animals and plants,
including threatened
species, populations
and ecological
communities, and
their habitats.

Section 6.3.3 summarises the proposal’s biodiversity impacts. It
demonstrates that while there would be the loss of 7.02 hectares of
Shale plains woodland, which provides habitat for a number of other
threatened species, the impact would not be significant within the
meaning and definition of State and Commonwealth legislation.
To manage this, a range of safeguards have been proposed that are
taken from published guidelines developed by specialists that are
shown to minimise any environmental effects. Providing these controls
are implemented then the residual effect of building the proposal would
be minimised to a level that is assessed as acceptable within the legal
provisions protecting the ecological values of the impacted species,
communities and habitat.

5(a)(vii) To encourage
ecologically
sustainable
development.

Section 8.2.1 to 8.2.4 considers the ESD principles

5(a)(viii) To
encourage the
provision and
maintenance of
affordable housing.

Not relevant to this proposal.



Western Sydney Employment Area Archbold Road upgrade and extension
Review of Environmental Factors

207

Object Comment

5(b) To promote the
sharing of the
responsibility for
environmental
planning between
different levels of
government in the
State.

Not relevant to this proposal.

5(c) To provide
increased opportunity
for public involvement
and participation in
environmental
planning and
assessment.

Roads and Maritime has consulted the community and sought feedback
before determining whether to build the proposal. It has also committed
to continuing its consultation in developing the proposal’s design, while
planning to build the proposal, while the proposal is being built and
once it is operational. Chapter 5 describes the detail of how the public
has been, and how they will be involved, in the environmental planning
and assessment process.

8.2.1 The precautionary principle
To account for the subjectivity of professional judgement applied in environmental assessment and
modelling uncertainty the following precautionary measures have been adopted:

· The worst case assumption of all noise generating construction equipment operating at the
same time, at its maximum output, at a location closest to the nearest sensitive receivers

· Assessing the proposal’s visual impact before any landscape planting and treatments have
established and matured

· Assessing impacts and including safeguards for impacts are exceptionally unlikely to happen
such as major spills

· Including physical safeguards such as providing 110 per cent containment for chemicals and
other environmentally harmful materials

· Ensuring that the impact of elements of the proposal’s design that are not fully detailed are
assessed during the next stage and safeguarded before work starts

· Undertaking verification monitoring once the proposal is operational to validate modelling
results and modifying safeguards and mitigation controls accordingly.

8.2.2 Intergenerational equity
The proposal would:

· Support development of an area that would create up to 40,000 jobs for current and future
generations

· Result in the loss of part of Sydney’s natural environment that would not be preserved for future
generations.

The above has been considered under State policy and on balance the value of the land for future
generations in terms of job creation compared to its retained function as undeveloped open land is
considered to provide better equity. The proposal would also result in a further loss of the
Cumberland Plain’s threatened ecology. While this could not be replaced, its impacts are being
offset for future generations as described below. Also the ecological impacts are considered
insufficient not to affect the form, function, survival or wider condition of the biophysical values of
the local area or region.
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8.2.3 Conservation of biological diversity and ecological integrity
Under the proposal:

· 7.59 hectares of Shale plains woodland and river flat forest would be lost as protected under
State legislation.

· 9.79 hectares of habitat that (potentially) supports 29 threatened flora and fauna species would
also be lost.

State and Commonwealth has published guidelines to 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 material impact
on biological diversity and ecological integrity to the point of affecting their overall conservation. In
the case of the proposal:

· These assessments, which are reported in Appendix G, conclude that while the impacts are
material, meaning they would have an adverse impact on biological diversity and ecological
integrity the impacts are not legally significant

· It has been designed to minimise its ecological impacts, which has been achieved by using
retaining walls and other design modifications to reduce its footprint.

· There are safeguards that commit Roads and Maritime to investigate reducing the footprint
needed to build the proposal during the detailed design, again to minimise the proposal’s
impacts on the ecological values in the area.

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 Cumberland Plain
woodland in the area, its biological diversity and its ecological integrity. This extends to include the
habitat value and species the woodland supports.

8.2.4 Improved valuation, pricing and incentive mechanisms
In the case of the proposal:

· There are committed safeguards and management measures to:
- Reduce the likelihood of routine pollution occurring while the proposal is being built and

once it is operational
- Safe work methods to reduce the likelihood of an accidental spillage or pollution event.

· There is a commitment to:
- Use recycled and low-embodied energy materials where feasible and reasonable in their

application to consider the lifecycle demand on natural resources and their conservation
- Source materials and dispose of waste locally to minimise transportation impacts. This is

termed the ‘proximity principle’.
Roads and Maritime 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, Roads and Maritime 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
Roads and Maritime’s organisational goals.

8.3 Conclusion
The proposed to upgrade and extend Archbold Road to support development of the WSEA is
subject to determination under Part 5 of the EP&A Act. This REF has provided an assessment to
allow Roads and Maritime to “examine and taken into account to the fullest extent possible all
matters affecting or likely to affect the environment by reason of the proposed activity”.
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This has included consideration (where relevant) of conservation agreements and plans of
management under the NPW Act, joint management and biobanking agreements under the TSC
Act, wilderness areas, critical habitat, impacts on threatened species, populations and ecological
communities and their habitats and other protected fauna and native plants. It has also considered
potential impacts to matters of national environmental significance listed under the Australian
Government’s’ EPBC Act.
A number of potential environmental impacts have been avoided or reduced during the concept
design, the development of options and the selection of a preferred option. The proposal as
described in the REF best meets the project objectives but would still result in a number of short
and long-term impacts. The most notable of these are: the loss of about 7.02 hectares of Shale
plains woodland; the loss of habitat that supports a range of other threatened species; increased
levels of noise along Archbold Road; and the loss of part of Everton Park, which is a public open
space. There would also be a number of temporary impacts that would occur while the proposal is
being built. Measures would be implemented to safeguard and manage the above impacts as
described in this REF. This has been supplemented by designing the proposal to either avoid or
minimise its impacts. Providing these measures are adopted, and implemented, plus the design is
further refined as its detail is progressed, it is assessed and concluded that the impacts would not
be significant and they could be managed to acceptable levels. This is against the benefits of
providing access into the WSEA, which would allow its future development. This is consistent with
the NSW Department of Planning and Environment’s approval of the concept plans for the
proposal. On balance, the proposal is considered justified as its impacts can be effectively
managed and it would generate long term benefit for both the community and region with few
residual effects.

8.3.1 Significance of impact under NSW legislation
The proposal would be unlikely to cause a significant impact on the environment. Therefore it is not
necessary for an environmental impact statement to be prepared and approval to be sought from
the Minister for Planning under Part 5.1 of the EP&A Act. A Species Impact Statement is not
required. The proposal is subject to assessment under Part 5 of the EP&A Act. Consent from
Council is not required.

8.3.2 Significance of impact under Australian legislation
The proposal is not likely to have a significant impact on matters of national environmental
significance or the environment of Commonwealth land within the meaning of the Environment
Protection and Biodiversity Conservation Act 1999. A referral to the Australian Department of the
Environment is not required.
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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

Air NEPM Air Quality National Environmental Protection Measure

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

Bridge deck A bridge deck or road bed is the roadway, or the pedestrian walkway,
surface of a bridge, and is one structural element of the superstructure
of a bridge

BTEX Benzene, toluene, ethylbenzene, and xylenes

C’th Commonwealth

Catch drains A land drain the purpose of which is to gather water draining from the
higher, sloping ground before it reaches the flat land whence it would be
difficult or expensive to remove.

CD Candela (measure of light level)

CEMP Construction environmental management plan

ch. Chainage (distance in metres)

CHAR Cultural heritage assessment report

CMP Contaminated land management plan

CNVMP Construction Noise and Vibration Management Plan

CO Carbon monoxide

Cofferdam A cofferdam is a temporary enclosure built within, or in pairs across, a
body of water and constructed to allow the enclosed area to be pumped
out, creating a dry work environment for the major work to proceed

Continuous box girder A girder forms of a box structure that is joined in sections to create a
continuous box
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Term/acronym Description

CP Communication plan

Cut The term used to remove material to typically lower the road below the
surrounding ground level

dB Decibel

dBA A-weighted decibel

DCP Development control plan

EC Equipment cabinet

ECP Eastern Creek precinct (part of the WSEA)

EIA Environmental impact assessment

EIS Environmental impact statement

ENM Excavated natural material

ENMM Environmental Noise Management Manual

EP&A Act Environmental Planning and Assessment Act 1979 (NSW). Provides the
legislative framework for land use planning and development
assessment in NSW

EP&A Regulation Environmental Planning and Assessment Regulation 2000 (NSW).
Provides the guidance framework for land use planning and
development assessment in NSW.

EPA NSW Environment Protection Authority

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.

EPI Environmental planning instrument

EPL Environmental protection license

EPLRN Erskine Park Link Road Network

EPLRNCP Erskine Park Link Road Network concept plan

ESCP Erosion and sediment control plan

ESD Ecologically sustainable development. Development which uses,
conserves and enhances the resources of the community so that
ecological processes on which life depends, are maintained and the
total quality of life, now and in the future, can be increased

ESP Emergency spill plan

EV Electro-voltage (measure of light levels)

FFMP Flora and fauna management plan
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Term/acronym Description

Fill The term used to place material to either in fall a low point in the
landscape or raise the road above the surrounding landscape

FM Act Fisheries Management Act 1994 (NSW)

HCR Heritage and conservation register

Headstock Placed on top of a pier and used to support the bridge deck

Heritage Act Heritage Act 1977 (NSW)

HMP Heritage management plan

IAP International Association for Public Participation

ICNG Interim Construction Noise Guidelines 2009 (NSW)

IHO Interim heritage order

INP Industrial Noise Policy (NSW)

ISEPP State Environmental Planning Policy (Infrastructure) 2007 (NSW)

km/h Kilometres per hour

LAeq Equivalent continuous sound level – the energy average of the varying
noise over the sample period and its equivalent to the level of a
constant noise which contains the same energy as the varying noise.

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)

Mass balance A term used to describe the difference between the materials created
and the material needed to build a road. This is the mass balance. A
positive mass balance is where there is an excess of material, a
negative mass balance is where there is a shortage of material.

mg milligram (equivalent to 10-6 of a kilogram)

mm Millimeter

Morning peak period Between 8am and 9am

MSA Maintenance service area

NES Matters of national environmental significance under the
Commonwealth Environment Protection and Biodiversity Conservation
Act 1999.
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Term/acronym Description

NML Noise management level

NMP Noise management plan

Non-exempt traffic This refers to all the traffic that has to pay the toll fee on the Sydney
Harbour Bridge and Sydney Harbour Tunnel. Certain vehicles are
however exempt from paying the toll as described under section 43 of
the Road Regulations 2008

NOx Oxides of nitrogen

Noxious Weeds Act Noxious Weeds Act 1993 (NSW)

NPW Act National Parks and Wildlife Act 1974 (NSW)

NSW DEC Department of Environment and Conservation (now Office of
Environment and Heritage) (NSW)

NSW DECC Department of Environment and Climate Change (now Office of
Environment and Heritage) (NSW)

NSW DECCW Department of Environment, Climate Change and Water (now Office of
Environment and Heritage) (NSW)

NSW DP&E Department of Planning and Environment (NSW)

NSW DUAP Department of Planning and Urban Affairs (now the Department of
Planning and Environment) (NSW)

NSW EPA Environment Protection Authority (NSW)

NSW OEH Office of Environment and Heritage (NSW)

NWGC North West Growth Centre

OCP Organochlorine pesticides

OEH NSW Office of Environment and Heritage

PACHCI Procedure for Aboriginal Cultural Heritage Consultation and
Investigation

PAD Potential archaeological deposit

PAH Poly aromatic hydrocarbons

Pavement Term used to describe the road surface

PCB Polychlorinated biphenyls

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

Piped drains A subsurface drain that is used to collect water typically made of plastic
and running alongside or across a road

PM10 Particulate matter with diameter of 10 microns
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Term/acronym Description

QA Specifications Specifications developed by Roads and Maritime Services for use with
roadworks and bridgeworks contracts let by Roads and Maritime
Services

RBL Rating background level: for each period this is the median level of the
RBL values for the period over all the days measured. There is
therefore an RBL value for each period – daytime and night-time.

RCIE Ropes Creek Industrial Estate

RCIECP Ropes Creek Industrial Estate concept plan

RCP Ropes Creek precinct (part of the WSEA)

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

RNP Road Noise Policy (NSW)

SEPP State Environmental Planning Policy. A type of planning instrument
made under Part 3 of the EP&A Act.

SHR State heritage register

SIS Species Impact Statement

Site conceptual
model

A term that defines a three part mechanism for contaminant and
pollutant transfer. It involves a contaminant or pollutant source, affecting
a sensitive receiver via a pathway

SO2 Sulphur dioxide

SOHI Statement of heritage impact

SOX Oxides of sulphur

SREP State Regional Environmental Plan

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
pipe that create a strong frame

Substructure The piers, abutments and headstock used to support the superstructure

Superstructure The road surface of a bridge and its supporting carriageway

SWGC South West Growth Centre

SWMP Soil and Water Management Plan

TAGG Transport Authorities Greenhouse Group
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Term/acronym Description

The proposal For the purpose of this report, the proposed design described in this
REF due to differences from the original determined REF design.

TMP Traffic management plan

TPH Total petroleum hydrocarbons

TrMP Tree management plan

TSC Act Threatened Species Conservation Act 1995 (NSW)

TSP Total suspended particles

UDP Urban design plan

UNESCO United Nations Educational, Scientific and Cultural Organization

VDV Vibration dose value

VeMP Vegetation management plan

VMP Vibration management plan

Water quality
detention basin

A detention basin or retarding basin is an excavated area installed on,
or adjacent to, tributaries of rivers, streams, lakes or bays to protect
against flooding and, in some cases, downstream erosion by storing
water for a limited period of time.

WeMP Weed management plan

Wing-walls In a bridge, the wing walls are adjacent to the abutments and act as
retaining walls. They are generally constructed of the same material as
those of abutments

WMP Waste management plan

WRMP Waste and Resource Management Plan

WSEA Western Sydney Employment Area

μg microgram (equivalent to 10-9 of a kilogram)
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