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Executive summary
The proposal
Roads and Maritime Services (Roads and Maritime) propose to upgrade Herring Road, Waterloo
Road and Lane Cove Road to improve the local road network and bus routes within Macquarie
Park, referred to throughout this Review of Environmental Factors (REF) as the proposal.
Key features of the proposal overall would include:
• Upgrade of the Herring Road/Epping Road intersection
• Upgrade of the intersection of Herring Road and Ivanhoe Place by replacing the existing
roundabout with a signalised four-way intersection
• Adjustments to the median along Herring Road, between Ivanhoe Place and Waterloo Road to
provide two general traffic through lanes and a dedicated bus lane in both directions
• Upgrades to the intersection of Herring Road and Waterloo Road
• Widening of Waterloo Road (into the median and along the northern and southern side of the
road) between Cottonwood Crescent and Lane Cove Road to provide two general through
traffic lanes and a dedicated bus lane in both directions
• Upgrade of the Byfield Road and Waterloo Road intersection by replacing the existing
roundabout with a signalised four way intersection
• Upgrade of the Khartoum Road and Waterloo Road intersection by replacing the existing
roundabout with a signalised four way intersection
• Upgrade of the Waterloo Road/Lane Cove Road intersection
• Extension of the existing southbound bus lane on Lane Cove Road, between Waterloo Road
and Epping Road, by widening the eastern kerb line to provide a continuous bus lane from
Lane Cove Road to the commencement of the existing left turn lane into Epping Road
eastbound
• Upgrade of the Lane Cove Road/Epping Road intersection
• Extension of the dedicated right turn lane northbound on Lane Cove Road onto Epping Road
eastbound by narrowing the median on Lane Cove Road between Allengrove Crescent and
Lorna Avenue
• There would be removal of about 150 trees and we would explore opportunities for
replacement plantings
• Strip property acquisition along Herring Road, Waterloo Road, Byfield Street, Khartoum Road
and Lane Cove Road
• Removal of up to 125 on-street parking spaces (a combination of time restricted and paid
parking spaces).
Due to time constraints as part of the construction of the Epping to Chatswood Rail line (ECR), the
proposal would be delivered in two separate stages. Stage 1 would be complete prior to the ECR
closure period and would be expected to commence in mid-end 2017 and take about 12 months to
complete. The remainder of the proposal works, referred to as Stage 2, would be undertaken after
the ECR shut-down period is complete, and would be expected to commence late-2019/early-2020
and take about 18-24 months to complete.

Need for the proposal
The proposal would improve road network capacity and support existing traffic movements and the
estimated growth of traffic within and around Macquarie Park into the future. The upgrades to the
bus facilities within the area would provide improvements to existing bus routes.
In addition, the proposed delivery of the works would support the Temporary Transport Plan from
late 2018 as part of the Sydney Metro Northwest (formerly known as the North West Rail Link). As
part of Sydney Metro Northwest, the existing Epping to Chatswood Rail line (ECR) would be
converted to rapid transit standards. To facilitate this conversion, the ECR would be shut for a
period of about seven months. During this period, the rail services between Epping and Chatswood
would be replaced by buses as part of the Temporary Transport Plan. While the bus replacement
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route would be temporary, the proposed road works would be permanent and continue to support
traffic demand, bus services and predicted development within Macquarie Park.
The proposed works would also be consistent with various strategic planning documents which
include objectives to improve the reliability and efficiency of public transport services, improve the
safety, connectivity and liveability of Macquarie Park for both residents and workers, and to support
growth within Macquarie Park as an urban growth and business centre.

Proposal objectives and development criteria
The objectives of the proposal are to:
• Upgrade the local road network to improve traffic flow within Macquarie Park
• Implement bus priority infrastructure to improve the reliability and efficiency of bus services
• Support the additional bus replacement services that would be provided during the ECR
closure period
• Improve safety for all road users and pedestrians within Macquarie Park.

Options considered
Transport for NSW (TfNSW) prepared a high level feasibility study to evaluate options and
strategic design for the bus priority infrastructure along Herring Road, Waterloo Road and Lane
Cove Road in Macquarie Park. The study considered five high level options with varying degrees
of infrastructure development to facilitate and promote road-based public transport, plus a base
case option (‘do nothing’) option. The options were developed and evaluated using a multi-criteria
assessment and their performance was evaluated against each of the individual criteria for the
level of benefit or impact produced, relative to the base case scenario.
TfNSW identified a preferred option and strategic concept design to deliver bus infrastructure
benefits and public transport improvement road works and requested that Roads and Maritime
undertake development and assessment of these proposed works using the preferred TfNSW
option. Roads and Maritime proceeded to develop a concept design for upgraded road works in the
proposal area using the TfNSW strategic design as a base and included design refinements at
individual locations throughout the proposal to take into consideration the proposal objectives and
design criteria.
The preferred option was developed with the design refinements that enabled the design to better
meet the objectives of the proposal when compared against the ‘do nothing option’. The ‘do
nothing’ option would involve no active upgrades to the bus priority infrastructure and existing
infrastructure outside of general maintenance, allowing the existing road network to become
increasingly congested and, in particular, not supporting the ECR Temporary Transport Plan.
Alternatively, the preferred option meets the objectives of the proposal, in particular:
• improve the efficiency and reliability of bus services through the provision of bus priority
infrastructure, including bus jump start lanes and kerbside bus lanes
• provide road network capacity improvements to improve road capacity and traffic flow and
efficiency through intersection upgrades
• improve access and safety throughout the proposal for pedestrians through the introduction of
formalised pedestrian crossings across Herring Road and Waterloo Road, and through the
introduction of staged pedestrian crossings along Epping Road
In addition, the proposed staging of the construction would allow for bus infrastructure and road
upgrades to be completed prior to the ECR closure which would meet the objective of delivering
bus priority infrastructure and key intersection upgrades prior to the ECR closure, supporting the
implementation of the ECR Temporary Transport Plan.
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Statutory and planning framework
The Environmental Planning and Assessment Act 1979 (EP&A Act) provides for the environmental
impact assessment of development in NSW. Part 5 of the EP&A Act specifies the environmental
impact assessment requirements for activities undertaken by public authorities, such as Roads and
Maritime, which do not require development consent under the EP&A Act.
The State Environmental Planning Policy (Infrastructure) 2007 (the Infrastructure SEPP) is the
primary environmental planning instrument relevant to the proposed development. Clause 94 (1) of
the Infrastructure SEPP allows for the development of ‘a road or road infrastructure facilities’ by or
on behalf of a public authority without consent on any land.
As Roads and Maritime is a public authority and the proposed activity falls within the definition of a
road or road infrastructure facilities under the Infrastructure SEPP, the proposal is permissible
without consent. Consequently the environmental impacts of the proposal are being assessed by
Roads and Maritime under Part 5 of the EP&A Act.
This REF has been prepared to assess the environmental impacts of the proposal during
construction and operation. The REF has been prepared in accordance with clause 228 of the
Environment Planning and Assessment Regulation 2000 (the EP&A Regulation).
In accordance with Sections 111 and 112 of the EP&A Act, Roads and Maritime, as the proponent
and determining authority, must examine and take into account to the fullest extent possible all
matters affecting or likely to affect the environment by reason of the proposed activity.
Chapter 6 of this REF presents the environmental impact assessment for the proposal, in
accordance with these requirements.

Community and stakeholder consultation
The REF would be displayed on public exhibition for a period of five weeks from Monday 10 April
to Friday 12 May 2017. During this period, the REF would be available to download from the
Roads and Maritime website www.rms.nsw.gov.au/bpp. Members of the public can also request a
copy of the REF or make enquiries via phone 1800 575 250 or email
macquarieparkbuspriority@rms.nsw.gov.au.
During the display period, Government agencies, interested groups and organisations, and the
community would be invited to make written submissions in response to the REF.
Planned consultation activities associated with public display would include:
• Meetings with Ryde City Council and relevant Ministers
• Door knocking impacted stakeholders in Macquarie Park.
Following public display Roads and Maritime would review and assess all feedback received
during the public display period. A submissions report would be prepared to summarise and
respond to key issues raised during the public display and consultation period. This would
demonstrate how Roads and Maritime have considered the issues raised and mitigation measures
to minimise the impacts of the proposal.
Roads and Maritime would take into consideration issues raised prior to determining whether or not
to proceed with the proposal. Should the proposal proceed to construction, the community would
be kept informed throughout the proposal.

Environmental impacts
This REF identifies the potential environmental benefits and impacts of the proposal and outlines
the management measures to mitigate the identified impacts. The main environmental impacts of
the proposal and management measures to address those impacts are summarised below. Further
information is provided in Section 6 of this REF.
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Biodiversity
The proposal would involve kerb and median realignment and the introduction of multiple highangle left turns, resulting in the removal of about 150 trees. The Biodiversity Assessment identified
the area in the vicinity of the Macquarie University, Epping Road and North Ryde generally as
containing small, degraded remnants of Sydney Turpentine – Ironbark Forest and Shale/
Sandstone Transition Forest. The assessment concluded that the removal of the trees would have
moderate impacts on the habitat resources for local fauna; however the absence of hollow-bearing
vegetation and the quality of the vegetation means the proposal is not likely to significantly impact
threatened species, populations or ecological communities or their habitats. These impacts would
be mitigated through minimising vegetation removal were feasible in accordance with Roads and
Maritime guidelines and investigating opportunities for replacement plantings within the local area.

Traffic and transport
The proposal would involve lane, kerb and median realignment along Herring Road, Waterloo
Road, Byfield Street, Khartoum Road and Lane Cove Road, requiring partial and temporary lane
closures and night works at key intersections. Traffic modelling was conducted for construction and
operation of the proposal using Aimsun for the local network and SIDRA for intersections. The
modelling predicted overall consistent traffic times during construction, with minor localised
increases in travel times along Waterloo Road eastbound between Herring Road and Khartoum
Road and Herring Road northbound on approach to Waterloo Road.
Sufficient road capacity would be maintained when possible, with partial lane closures and night
works implemented throughout the construction phases to mitigate potential traffic impacts to the
existing road network in both peak and off-peak periods. The movement of construction materials
would be scheduled to avoid peak periods where possible, and no planned construction works
would take place along the bus replacement route during the ECR closure period.
During operation, traffic conditions are predicted to be consistent or improve in comparison to
existing conditions with Stage 1 of the proposal, reducing up to three minutes travel time along
parts of the proposal area. Further improvements to traffic flows are predicted as a result of the
operation of Stage 2 of the proposal. Overall, the road and intersection capacity upgrades and the
incorporation of dedicated bus lanes along Herring Road, Waterloo Road and Lane Cove Road
would enable a long term enhancement of bus services to meet projected demand from ongoing
development in the Macquarie Park precinct.

Noise and vibration
The proposal would involve temporary noise and vibration impacts to surrounding residential,
educational and commercial properties as a result of construction works within the proposal area.
The noise and vibration assessment determined that the maximum predicated noise levels for
construction works would exceed the recommended construction noise levels at the nearest
receiver. The assessment calculated a worst case scenario based on simultaneous operation of all
equipment at the same time in one location. However the construction program would be managed
to ensure high noise activities are undertaken in accordance with Roads and Maritime
Construction Noise Guidelines.
The noise and vibration impact assessment compared predicted noise levels from the proposal
with guidelines and identified some instances where construction and operational noise goals
would be exceeded. In these cases identified mitigation measures would be implemented to
manage impacts to minimise disruption to the community. These measures would include
implementation of respite periods, use of noise hoarding where practical and avoiding
simultaneous operation of noisy equipment. Vibration impacts would be avoided through identifying
safe working distances.

Visual impact
The proposal would introduce new and upgraded urban elements within the existing road
infrastructure, including new traffic signals, new and realigned high angle left turns and bus priority
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infrastructure. The proposal would also involve the removal of median planting along Herring Road
and Waterloo Road and some kerbside tree removal along Waterloo Road and Lane Cove Road.
The visual impact assessment concluded that there is potential for visual impacts during both
construction and operational phases. During construction, the presence of construction materials
and plant would impact visual amenity, however these impacts would be temporary and would be
consistent for a project of this nature.
The assessment also concluded that the introduction of new and upgraded road infrastructure
would increase the urban character within Macquarie Park. Additionally, the removal of median and
strip planting would impact the ‘boulevard’ feel of these roads, while also increasing the exposure
between Herring Road and Waterloo Road and adjacent residential and business buildings located
along these roads. The overall visual impact of the proposal was considered to be moderate, as
some retained vegetation within property boundaries would continue to provide a visual barrier to
visual receivers and reduce the visual impacts of the proposal. These impacts would be mitigated
through including urban design principles into detailed design and materials used and the
implementation of appropriate construction fencing and barriers. Opportunities for replacement
plantings in the local area would also be investigated throughout detailed design.

Socio-economic
The proposal would upgrade the local road network and implement bus priority infrastructure to
improve traffic efficiency and the connectivity, reliability and efficiency of bus services within
Macquarie Park. It would also support the predicted growth of Macquarie Park.
The proposal would involve the removal of up to 125 on-street car parking spaces (both paid and
free parking with varying time restrictions throughout week days and weekends) located along
Herring Road, Waterloo Road and Byfield Street to enable traffic movements during construction
works as well as improving traffic efficiency and facilitating the implementation of bus priority
infrastructure. The assessment concluded that the removal of up to 125 car parking spaces would
impact local residents and businesses within Macquarie Park, particularly those who utilise the onstreet parking for temporary visitors.
Construction works would impact on local amenity, resulting from increased construction noise,
visual impacts and a loss of natural vegetation within medians and adjacent to the road edge
(about 150 trees). There is also the potential for temporary impacts to traffic and access within
Macquarie Park for both vehicles and pedestrians and access to properties due to changed road
access arrangements. While works would generally be undertaken during day-time hours, some
works may be required at night and weekends. This may impact some residents close to the
construction works.
The socio-economic assessment concluded that while the proposal would result in a range of
temporary construction impacts and a long term impact of reduced on-street parking, the
operational impacts are overall positive as it would improve the traffic flow and bus efficiency within
Macquarie Park, both during and after the ECR closure period. These construction impacts would
be mitigated through clear and consistent communication between Roads and Maritime, the
contractor and local residents and businesses about construction updates, proposed changes to
road and property access, and maintaining access where possible.

Justification and conclusion
The proposal forms part of Roads and Maritime Bus Priority Infrastructure Program (BPIP), which
provides bus priority infrastructure to improve the reliability and efficiency of bus services. It also
forms part of the Temporary Transport Plan to provide additional bus replacement services during
the ECR closure period.
The proposal would improve road network capacity and support existing traffic movements and the
estimated growth of traffic within and around Macquarie Park into the future. The upgrades to the
bus facilities within the area would provide improvements to existing bus routes.
The assessment of the proposal’s impact has concluded that:
Macquarie Park Bus Priority and Capacity Improvement Project
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•

•

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.
The proposal would be unlikely to cause a significant impact on the environment and an
environmental impact statement is not required under Part 5.1 of the EP&A Act.
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1

Introduction

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

1.1

Background

Macquarie Park was established in the 1960s as an innovation-centred Business Park to support a
University, and experienced strong commercial and retail development through the 1980s and
1990s. Macquarie Park recently overtook North Sydney to be Sydney’s second largest commercial
market.
The Business Park developed under a car-based access model and the combination of rapid
growth and a high car mode share (around 86 per cent of journey to work trips to Macquarie Park
were taken by private care in 1996) which led to substantial traffic congestion. Existing bus routes
in the Epping-City corridor were increasingly diverted to serve Macquarie Park.
When the M2 Hills Motorway opened in 1997 it included a busway to serve the growing North West
areas of Sydney; however the busway ended at Epping Station about three kilometres to the north
of Macquarie Park. Today, Macquarie Park is the hub for about 28 bus routes connecting with the
Sydney CBD, the North shore, the North West and the West.
Train access to the Macquarie Park area was provided in 2009 with the opening of the Epping to
Chatswood Rail line (ECR), with two new stations servicing Macquarie Park. These train stations
are located at the corner of Lane Cove Road and Waterloo Road (Macquarie Park station) and on
the corner of Herring Road and Waterloo Road (Macquarie University station). The train line has
been instrumental in a shift in journey to work access mode share away from private cars and
towards public transport.
The Macquarie Park area is currently undergoing rapid growth and development with extensive
planning for increased high density residential, commercial (Macquarie Shopping Centre
extensions) and industry (business park) development within the area. Macquarie Park is expected
to experience some of the highest levels of employment growth in NSW, with an additional 7,000
workers expected over the next decade (Transport for NSW (TfNSW), 2016).

1.2

Proposal identification

The Macquarie Park bus priority and capacity improvement project (the proposal) is a Roads and
Maritime Services (Roads and Maritime) (the proponent) initiative to upgrade the road network and
bus routes within the Macquarie Park region (refer to Figure 1-2).
The proposal would improve road network capacity and support existing traffic movements and the
estimated growth of traffic within and around Macquarie Park into the future. The upgrades to the
bus facilities within the area would provide improvements to existing bus routes and also support
The Epping to Chatswood Railway – Temporary Transport Plan (TfNSW, 2014), which is a bus
replacement service, referred to as the Temporary Transport Plan, in place for seven months from
late 2018 for the closure of the Epping to Chatswood Rail line (ECR) as part of the Sydney Metro
Northwest (formerly known as the North West Rail Link).
The proposal would include upgrades to intersections on Lane Cove Road and Epping Road as
well as road widening and intersection upgrades along Waterloo Road and Herring Road at
Macquarie Park.
The key features of the overall concept design for this proposal would include (refer to Figure 3-2
for more detail):
• Upgrade of the Herring Road/Epping Road intersection
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•
•
•
•

•
•
•
•

•
•

•
•
•

Upgrade of the intersection of Herring Road and Ivanhoe Place by replacing the existing
roundabout with a signalised four-way intersection
Adjustments to the median along Herring Road, between Ivanhoe Place and Waterloo Road to
provide two general traffic through lanes and a dedicated bus lane in both directions
Upgrades to the intersection of Herring Road and Waterloo Road
Widening of Waterloo Road (into the median and along the southern side and parts of the
northern side of the road) between Cottonwood Crescent and Lane Cove Road to provide two
general through traffic lanes and a dedicated bus lane in both directions
Upgrade of the Byfield Road and Waterloo Road intersection by replacing the existing
roundabout with a signalised four way intersection
Upgrade of the Khartoum Road and Waterloo Road intersection by replacing the existing
roundabout with a signalised four way intersection
Upgrade of the Waterloo Road/Lane Cove Road intersection
Extension of the existing southbound bus lane on Lane Cove Road, between Waterloo Road
and Epping Road, by widening the eastern kerb line to provide a continuous bus lane from
Waterloo Road to the commencement of the existing left turn lane into Epping Road eastbound
Upgrade of the Lane Cove Road/Epping Road intersection
Extension of the dedicated right turn lane northbound on Lane Cove Road onto Epping Road
eastbound by narrowing the median on Lane Cove Road between Allengrove Crescent and
Lorna Avenue
Removal of about 150 trees
Strip property acquisition along Herring Road, Waterloo Road, Byfield Street, Khartoum Road
and Lane Cove Road
Removal of up to 125 on-street parking spaces (a combination of time restricted and paid
parking spaces).

While the proposed works would provide improvements to general traffic flow through and around
the Macquarie Park area and provide for future growth, the works would also provide important
upgrades to the existing bus routes for the long term.
Due to planned infrastructure construction for the Sydney Metro the construction of the proposal
would be split into two of distinct stages for construction. Therefore the proposal, as outlined in the
dot points above, has been prioritised into two different stages of construction in order to provide
additional bus capacity in the short term, minimising traffic impacts during the closure period and
also providing long term network improvements:
• Stage 1 (Bus Replacement) - works would likely commence in mid-end 2017 and be completed
prior to the ECR closure (expected late 2018)
• ECR closure period - To minimise any impacts to traffic and buses during the closure period,
no planned road works for the proposal that are along the ECR bus replacement routes would
be undertaken during the closure period
• Remainder of the proposal - The remainder of the road network upgrades (referred to as Stage
2) would then be undertaken after the completion of the ECR closure, likely from late 2019.
Staging the works would minimise construction impacts, and ensure the key elements are
completed for the ECR closure.
This review of environmental factors (REF) considers the impacts of the proposal as a whole
concept design, as described above and in Section 3, which would be complete and operational by
around 2022/2023.
For the Stage 1 works a temporary construction compound, with space for a site office, amenities,
lay-down and storage area for materials, is proposed to be established at 45-61 Waterloo Road,
Macquarie Park (subject to agreement from NSW Property). A compound site for the remainder of
the concept design works has not been determined yet and would be considered closer to the
construction date and assessed accordingly at that time.
Locality
The proposal is located in the City of Ryde local government area (LGA) (which includes the
suburbs of Macquarie Park, Marsfield and North Ryde) about 13km northwest of the Sydney
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Business District (CBD), as shown in Figure 1-1. The proposal is also located within the Roads and
Maritime Sydney region and is being delivered as part of the Easing Sydney’s Congestion (ESC)
Bus Priority Infrastructure Program (BPIP).

Figure 1-1: Location of the proposal in relation to Sydney CBD
The proposal area, as shown in Figure 1-2, includes:
• Epping Road and Herring Road intersection
• Herring Road (between Epping Road and Waterloo Road)
• Waterloo Road (between Herring Road and Lane Cove Road)
• Byfield Street (at the intersection with Waterloo Road)
• Khartoum Road (at the intersection with Waterloo Road)
• Lane Cove Road (between Waterloo Road and Epping Road)
• Lane Cove Road and Epping Road intersection (includes Lane Cove Road from Epping Road
to Lorna Avenue).
Key features surrounding the proposal include:
• Macquarie University to the northwest
• Macquarie Shopping Centre to the northeast
• Lane Cove National Park to the northeast
• Various business parks and residential estates
• Two Sydney Trains T1 line train stations (Macquarie Park and Macquarie University).
The proposal area is located within a highly modified urban environment, comprising of medium to
high density residential living and commercial and industrial zones.
Further detailed description of the proposal area and design is provided in Chapter 3.
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Figure 1-2: The proposal area
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1.3

Purpose of the report

This review of environmental factors (REF) has been prepared by RPS on behalf of Roads and
Maritime. For the purposes of these works, Roads and Maritime is the proponent and the
determining authority under Part 5 of the Environmental Planning and Assessment Act 1979
(EP&A Act).
The purpose of the REF is to describe the proposal, to document the likely impacts of the proposal
on the environment, and to detail protective measures to be implemented.
The description of the proposed work and associated environmental impacts have been
undertaken in the context of clause 228 of the Environmental Planning and Assessment Regulation
2000, the factors in Is an EIS Required? Best Practice Guidelines for Part 5 of the Environmental
Planning and Assessment Act 1979 (Is an EIS required? guidelines) (DUAP, 1995/1996), the
Threatened Species Conservation Act 1995 (TSC Act), the Fisheries Management Act 1994 (FM
Act), and the Australian Government’s Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act).
In doing so, 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 and Energy for a decision by the Commonwealth Minister for the Environment
on whether assessment and approval is required under the EPBC Act.
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2

Need and options considered

This chapter describes the need for the proposal in terms of its strategic setting and operational
need. It identifies the various options considered and the selection of the preferred option for the
proposal.

2.1

Strategic need for the proposal

2.1.1

Background

The proposal would improve and support the traffic movement and estimated growth within and
around Macquarie Park, by providing increased capacity on local roads and through intersections
for all road users (including buses).
The proposed upgrades to the Herring Road/Epping Road, Lane Cove/Waterloo Road and Epping
Road/Lane Cove Road intersections would also improve traffic flow and capacity of these main
arterial regional roads, providing an improvement to traffic flow and congestion to the overall
network for all road users.
The upgrades to the bus facilities within the area would also provide improvements to bus routes
and priority movements for buses through the area. This would improve access, efficiency and
travel times for road based public transport accessing Macquarie Park.
In addition, the staging of the works would support the ECR Temporary Transport Plan from late
2018 as part of the Sydney Metro Northwest (formerly known as the North West Rail Link)
construction closure period. As part of Sydney Metro, and particularly Sydney Metro Northwest, the
existing Epping to Chatswood Rail line (ECR) would be converted to rapid transit standards. To
facilitate this conversion, the ECR would be shut for a period of seven months. During this period,
the rail services between Epping and Chatswood would be replaced by buses.
The proposal would provide bus priority infrastructure and key road networks upgrades within
Macquarie Park, improving bus services and traffic flow within the area in both the short term and
long term. It also provides improvement to the local road network and bus services to respond to
growth and improve liveability within Macquarie Park. Strategic planning documents most relevant
to the proposal are identified below.

2.1.2

Epping to Chatswood Railway – Temporary Transport Plan

The Epping to Chatswood Railway – Temporary Transport Plan (TfNSW), 2014) was designed to
guide the planning for the Epping to Chatswood Rail line conversion. It identifies the requirements
necessary to ensure the rail replacement bus services continue to provide direct public transport
connections during the ECR closure period. The ECR Temporary Transport Plan was assessed
and approved by Transport for NSW separately, and is not subject to this REF.
The proposal directly supports the ECR Temporary Transport Plan by upgrading the road network
and bus routes to allow for the increase of temporary bus services that would be running through
Macquarie Park. It would, ultimately, support and facilitate the providing of direction transport
connections during the ECR closure period.

2.1.3

A Plan for Growing Sydney

A Plan for Growing Sydney (Department of Planning and Environment, 2014), released by the
NSW Government in December 2014, provides a framework for planning and land use decision
making across the Sydney Metropolitan area over the next 20 years. The strategy outlines four key
objectives, those being:
• Improve access for Sydney’s residents between their homes, place of work, open spaces areas
and their local centres
• Make a wider variety of housing available to suit the changing demographics and Sydney
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•
•

Deliver new infrastructure to support the growth of the city
Maintain a sustainable city which safeguards environmentally significant areas across Sydney.

The plan aims to balance the need to accelerate housing production with a desire for high levels of
amenity and the creation of strong and resilient communities within a highly liveable city. The
facilitation of more homes and jobs co-ordinated with infrastructure delivery in and around centres
and along key public transport corridors is a key strategy for the achievements of these priorities.
For Macquarie Park, A Plan for Growing Sydney identifies the following issues and objectives:
• Macquarie Park is designated as one of 16 Strategic Centres across Sydney, and is identified
for additional housing and employment
• Expand the Global Economic Corridor from Macquarie Park to the Sydney CBD to provide for
new housing and jobs
• Investigate the potential for urban renewal around centres with improved public transport links
in cross-city corridors between Macquarie Park and Parramatta.
Towards our Greater Sydney 2056 (Greater Sydney Commission, 2016) is a separate plan that
forms a draft amendment to the current A Plan for Growing Sydney as a future plan for growing
Greater Sydney over the next 40 years. It incorporates six draft District Plans that provide a
framework for strategic planning for a more productive, liveable and sustainable city.
The proposal is consistent with these objectives by primarily delivering improvements to public
transport infrastructure within the Macquarie Park area, which would provide for a more efficient
bus network. In addition, the proposal would provide infrastructure to support the construction of
the Sydney Metro North West and the associated closures of the ECR and its Temporary
Transport Plan by upgrading existing road networks to support the increase in temporary bus
services during the ECR closure whilst also providing overall improvement to road network
capacity and intersection performance.
The proposal would also support the growth and liveability of Macquarie Park as a residential and
commercial strategic centre by providing better public transport connections and working to
alleviate local road congestion.

2.1.4

NSW Long Term Transport Master Plan

The NSW Long Term Transport Master Plan (TfNSW, 2012a) identifies Macquarie Park as a
specialised centre at the northern end of the Global Economic Corridor. The document lists the
following key transport challenges over the next 20 years:
• Existing pressure on the road network reduces reliability of bus networks
• Dominance of the car due to generous parking rates
• Precedence of the car over pedestrians and cyclists makes Macquarie Park an unattractive
place for active transport options
• Improved connectivity to the wider Metropolitan Area is required.
The proposal would support the objectives of this Plan by increasing the reliability of the local bus
networks by providing bus priority infrastructure through the area both during the ECR Temporary
Transport Plan (Stage 1) and in the longer term, including once the Sydney Metro Northwest is in
operation (Stage 2).
The proposal also provides upgrades to a number of pinch point intersections along main arterial
roads and improvement’s to public transport. Epping Road and Lane Cove Road would facilitate
the improvement of the traffic flow within Macquarie Park through the proposed road network
upgrades. It would also provide improved access within the area for pedestrians with the
introduction of new signalised intersections (currently roundabouts) with signalised pedestrian
crossing facilities.
In addition, the proposal would require the removal of some street parking in favour of bus priority
infrastructure, which may encourage more commuters to use public transport and be less reliant on
private cars.
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2.1.5

NSW 2021 – A Plan to Make NSW Number One

NSW 2021 (NSW Department of Premier and Cabinet, 2011) is the NSW Government’s 10-year
plan to guide policy, budget and decision making to deliver on community priorities in NSW. It sets
long-term goals and measurable targets, and outlines immediate actions that would enable the
government and agencies to achieve these goals. Identified goals that relate to the proposal
include:
• Reduce travel times
• Grow patronage on public transport by making it a more attractive choice
• Improve road safety.
Actions to achieve these goals include:
• Deliver road infrastructure to relieve congestion, improve safety and enhance and expand
capacity on road corridors
• Improve punctuality of buses by expanding the Passenger Transport Information Priority
Systems (PTIPS), which give priority to buses at traffic lights
• Implement road improvement and bus priority measures, through increased collaboration
between Transport for NSW and transport operators
• Provide better public transport connections through the upgrade of supporting infrastructure in
key centres.
The proposal is consistent with the objectives of this Plan by facilitating the increase of public
transport connections and improving the overall efficiency of the bus network throughout
Macquarie Park. It would also implement road improvements and bus priority infrastructure, directly
working towards achieving the goals of this Plan.

2.1.6

Sydney’s Bus Future

The NSW Government through Sydney’s Bus Future (TfNSW, 2013b) has identified a need to
improve bus journey times by prioritising investment in infrastructure and services by providing
additional bus priority infrastructure on metropolitan Sydney’s Rapid and Suburban bus routes (the
‘Core Bus Network’). There are thirteen established corridors, identified as ‘Rapid’ bus routes in
Sydney’s Bus Future, with two rapid bus routes servicing Macquarie Park:
• Parramatta CBD – Macquarie Park via Carlingford and Epping (serviced by Metrobus M54)
• Hurstville – Macquarie Park via Burwood (serviced by Metrobus M41)
Transport for NSW is leading a strong service planning philosophy in the delivery of the Bus
Priority Infrastructure Program (BPIP) to upgrade strategically important bus corridors with a
portfolio of at least $260 million over 10 years. Roads and Maritime is the primary delivery agency
for BPIP projects to enable faster, more reliable bus services to achieve the following objectives:
• Increased bus travel speeds and reduced bus travel times on the Core Bus Network
• Improved bus service reliability on the Core Bus Network
• Support for services growth in the Sydney Metropolitan area
• Improved bus operations in the Sydney Metropolitan area.
The proposal is consistent with the objectives of this Plan by implementing bus priority
infrastructure to improve the efficiency and reliability of the bus network, and upgrading local roads.
This would achieve the objectives of the BPIP, which are to enable faster and more reliable bus
services within the Macquarie Park corridor.

2.1.7

Draft North District Plan

The Draft North District Plan (Greater Sydney Commission, 2016) as part of Towards our Greater
Sydney 2056 sets the vision for growth and development in the North District, which includes the
LGA of Ryde. The plan has been developed by the Greater Sydney Commission in collaboration
with key agencies and identifies priorities and actions to inform the strategic planning for the
District.
Macquarie Park has been recognised as a major strategic centre for job growth and diversity and
plays an important economic role in supporting the growth of Sydney as a global city. The plan
identifies the high levels of traffic congestion within the area as a key issue, and therefore
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improved public transport access and reliability would be key to ensuring the sustainable growth of
Macquarie Park.
The Plan has identified initiatives to improve connections and access within the North District and
particularly within Macquarie Park, including:
• Temporary transport planning for Macquarie Park and other affected stations in preparation for
rail closure for Sydney Metro upgrades
• Improving the frequency and performance of existing rapid bus routes, including Hurstville to
Macquarie Park via Burwood, and from Dee Why to Chatswood and Macquarie Park.
The proposal is consistent with the objectives of the plan through providing improved road
infrastructure to assist in the temporary bus replacement services during the ECR closure and
would improve the performance of the existing and additional bus services through the
implementation of the bus priority infrastructure, both during the ECR closure and once the Sydney
Metro Northwest line has opened.

2.2

Existing infrastructure

2.2.1

Existing road network

The existing road network within the proposal area comprises of Herring Road, Waterloo Road,
Lane Cove Road and Epping Road.
Herring Road (between Epping Road and Waterloo Road)
Herring Road is a Roads and Maritime Regional Road with a 60 kilometre per hour (km/h) speed
limit. Between Waterloo Road and Epping Road there are two lanes in each direction divided by a
landscaped median. It connects the arterial Epping Road (to the south) and sub-arterial Waterloo
Road (to the north) (refer to Figure 2-1).
Herring Road, between Waterloo Road and Epping Road, is characterised by residential areas and
educational facilities, including Morling College, Dunmore Lang College and the Robert Menzies
College. The Macquarie University train station and Macquarie Shopping Centre are located on the
northern side of the intersection with Waterloo Road. Herring Road also provides an access route
into Macquarie University via University Avenue and Innovation Road.
Along Herring Road, there is a dedicated northbound right-turn lane into Windsor Drive and a fourway roundabout at the junction with Ivanhoe Place which provides access into both Ivanhoe Place
and Morling College. Between Ivanhoe Place and Epping Road, three northbound lanes merge into
two, and two southbound lanes diverge into four lanes (refer to Figure 2-2).
Intersection configurations, pedestrian access, and parking and bus stop locations on Herring
Road are described below.
Intersection of Herring Road and Epping Road
The intersection of Herring Road and Epping Road is a major four-way intersection that provides
access north-south along Herring Road and east-west along Epping Road. The configuration of
Herring Road is described below (refer to Figure 2-3).
The northern side of the intersection contains:
• Northbound:
• Two through lanes with an additional lane for those merging from the continuous left turn
lane from Epping Road eastbound onto Herring Road northbound. These three lanes merge
into two lanes prior to the roundabout with Ivanhoe Place
• Southbound:
• A high angle entry left turn from Herring Road southbound onto Epping Road eastbound
• One dedicated through lane
• One shared through/right turn lane
• One dedicated right turn lane.
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The southern side of the intersection contains:
• Northbound:
• A high angle entry left turn from Herring Road northbound onto Epping Road westbound
• Two through lanes
• One right turn lane
• Southbound:
• Two through lanes that merge into one lane between Epping Road and Booth Street.
The eastern and western sides of the intersection are described in ‘Epping Road’ under
‘Intersection of Epping Road and Herring Road’.
Intersection of Herring Road and Waterloo Road
The intersection of Herring Road and Waterloo Road is a major four-way intersection that provides
access north-south along Herring Road and east-west along Waterloo Road. The configuration of
Herring Road is described below (refer to Figure 2-4 and Figure 2-5).
The northern side of the intersection contains:
• Northbound:
• Two through lanes with an indented bus bay
• Southbound:
• One dedicated right turn onto Waterloo Road/University Avenue westbound
• Three through lanes, with the kerbside lane permitting a left turn onto Waterloo Road
eastbound.
The southern side of the intersection contains:
• Northbound:
• Dual right turn lanes onto Waterloo Road eastbound
• Two through lanes (towards the Macquarie Shopping Centre and M2 Hills Motorway) with
the kerbside lane permitting a left-turn onto University Drive (towards Macquarie University)
• Southbound:
• Three through lanes that merge into two lanes, as the kerbside lane converts into a parking
lane.
The eastern and western sides of the intersection are described in ‘Waterloo Road’ under
‘Intersection of Waterloo Road and Herring Road’.
Pedestrian access, parking and bus stops
Pedestrian paths are located on both sides of Herring Road between Epping Road and Waterloo
Road. Signalised pedestrian crossings are provided on all four sides of both intersections of
Herring Road with Epping Road and Waterloo Road. No other designated pedestrian crossings are
provided along Herring Road.
From about 100 metres north of the intersection with Epping Road to about 30 metres south of the
roundabout with Ivanhoe Place (northbound) there is metered 12 hour (7am-7pm) on-street
parking (with parking within trafficable lanes outside parking times).
From about 30 metres south of the intersection with Waterloo Road to about 40 metres north of the
roundabout with Ivanhoe Place (southbound) there is residential parking scheme (including an
exemption for permit holders) with restricted 2 hour (8am-6pm Monday to Friday) on-street parking
(dedicated on-street parking area separate to trafficable lanes). Out of these hours, part of Herring
Road, between Waterloo Road and Windsor Drive (southbound) is within a ‘No Stopping’ zone
(refer to Figure 2-6).
Between Waterloo Road and Epping Road there are four northbound and three southbound bus
stops. Each bus stop has a corresponding bus zone and only two northbound and two southbound
bus stops have shelters provided. There is also a bus interchange located north of the intersection
of Herring Road and Waterloo Road, providing access to and from buses at Macquarie University,
Macquarie Shopping Centre and Macquarie University train station.
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Figure 2-1: Existing road arrangement along Herring Road between Waterloo Road and Epping
Road

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

19

Figure 2-2: View of roundabout at Herring Road and Ivanhoe Place from Ivanhoe Place

Figure 2-3: View of Epping Road/Herring Road intersection from the south-east corner
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Figure 2-4: Northbound departure lanes on Herring Road at the intersection with Waterloo Road

Figure 2-5: View of Herring Road/Waterloo Road intersection (facing east on Waterloo Road)

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

21

Figure 2-6: View of Herring Road (facing north on Herring Road
Waterloo Road (between Herring Road to Lane Cove Road)
Waterloo Road is an unclassified local road with a 60 km/h speed limit. Between Herring Road and
Lane Cove Road there are two lanes in each direction divided by a combination of concrete and
landscaped medians. It connects the arterial Lane Cove Road (to the east) and Herring Road (to
the west), and provides access to the Macquarie Shopping Centre and Macquarie University (refer
to Figure 2-7 to Figure 2-12).
Waterloo Road, between Herring Road and Lane Cove Road, is predominantly characterised by
commercial areas, including the Macquarie Shopping Centre and various other business parks. A
small section of Waterloo Road contains a residential area, from the intersection with Herring Road
to the intersection with Cottonwood Crescent. Elouera Reserve is also located on the south side of
Waterloo Road, west of Cottonwood Crescent.
There are two four-way roundabouts along Waterloo Road between Herring Road and Lane Cove
Road; one provides access into Byfield Street and 93-99 Waterloo Road, and further east another
roundabout provides access into Khartoum Road and 68 Waterloo Road. Each road access point
on the roundabout has two lanes in each direction, with a combined left-turn/through lane and a
combined through/right-turn lane (refer to Figure 2-11 and Figure 2-13).
Between Herring Road and Byfield Street there is a dedicated right-turn lane (northbound) at a
signalised intersection that provides access into the Macquarie Centre shopping complex (refer to
Figure 2-10).
About 200 metres west of Lane Cove Road, on the southern side of Waterloo Road there is a Tintersection with Waterloo Road and Coolinga Street. As there is a concrete median on Waterloo
Road at this location, it is left in and left out only accessing Coolinga Street. Coolinga Street has
one lane in each direction and provides access into the local business park.
Intersection configurations, pedestrian access, and parking and bus stop locations are described
below.
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Intersection of Waterloo Road and Herring Road
The intersection of Waterloo Road and Herring Road is a major four-way intersection that provides
access east-west along Waterloo Road and north-south along Herring Road. The configuration of
Waterloo Road is described below (refer to Figure 2-5).
The eastern side of the intersection contains:
• Eastbound
• Three lanes, with the kerbside lane converting into a left-turn only (buses excepted to go
through) into Macquarie Shopping Centre
• Westbound:
• One dedicated left turn
• One shared through/left turn lane
• One dedicated right turn lane.
The western side of the intersection eastbound contains:
• Eastbound:
• Two through lanes, with the kerbside lane permitting a left turn onto Herring Road
northbound
• One dedicated right turn
• Westbound:
• Two through lanes.
The northern and southern sides of the intersection are described in ‘Herring Road’ under
‘Intersection of Herring Road and Waterloo Road’.
Intersection of Waterloo Road and Lane Cove Road
The intersection of Waterloo Road and Lane Cove Road is a major four-way intersection that
provides access east-west along Waterloo Road and north-south along Lane Cove Road. The
configuration of Waterloo Road is described below.
The eastern side of the intersection contains:
• Eastbound:
• Two lanes that merge into one lane
• Westbound:
• One dedicated left-turn lane (buses excepted to go through)
• One shared through/right turn lane
• One dedicated right turn lane.
The western side of the intersection contains:
• Eastbound:
• A high angle entry left turn onto Lane Cove Road northbound
• One dedicated through lane
• Dual right turn lanes
• Westbound:
• Two through lanes, with a dedicated bus bay between Lane Cove Road and Coolinga
Street.
The northern and southern sides of the intersection are described in ‘Lane Cove Road’ under
‘Intersection of Lane Cove Road and Waterloo Road’.
East of the intersection with Lane Cove Road, the westbound lanes merge from two to one. The
eastbound lane (approaching Lane Cove Road) diverges from one lane to three departure lanes at
the intersection.
Pedestrian access, parking and bus stops
Pedestrian paths are provided on both sides of Waterloo Road between Herring Road (to the west)
and Lane Cove Road (to the east), and there is a shared path on the southern side of Waterloo
Road from Herring Road to the pedestrian crossing at the intersection with Macquarie Shopping
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Centre. The shared path then continues along the northern side of Waterloo Road from the
intersection with Macquarie Shopping Centre to Lane Cove Road.
Signalised pedestrian crossings are provided at the signalised intersection with the entry into
Macquarie Shopping Centre, along all sides of the intersection with Herring Road, and along the
eastern, northern and western sides of the intersection with Lane Cove Road. Informal road
crossings are also provided through the landscaped medians along Waterloo Road, where part of
the landscaping has been removed to allow access across Waterloo Road. No formalised
pedestrian crossings across Waterloo Road are provided between the Macquarie Shopping centre
signalised intersection and the Lane Cove Road intersection.
Metered two hour on-street parking is permitted on Waterloo Road between Khartoum Road and
Coolinga Street from 7am-2pm Monday to Friday eastbound and 9:30am-7pm Monday to Friday
westbound . Outside of these hours, this part of Waterloo Road is marked as a ‘No Stopping’ zone
(refer to Figure 2-14).
Between Herring Road and Lane Cove Road there are six eastbound and six westbound bus
stops. In addition, there is one westbound bus stop along Waterloo Road on the eastern side of
the intersection with Lane Cove Road. Each bus stop has a corresponding bus zone and only four
eastbound and three westbound bus stops have shelters provided (refer to Figure 2-7 and Figure
2-15).
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Figure 2-7: Existing road arrangement along Waterloo Road between Herring Road and Lane Cove Road
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Figure 2-8: View of Waterloo Road from Cottonwood Crescent (facing east)

Figure 2-9: View of Waterloo Road and shared path (facing east on Waterloo Road, between
Herring Road and Cottonwood Crescent)
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Figure 2-10: View of signalised intersection along Waterloo Road into Macquarie Shopping Centre

Figure 2-11: View of roundabout at Byfield Street and Waterloo Road (facing northeast from Byfield
Street)
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Figure 2-12: View of Waterloo Road (facing east) between Byfield Street and Khartoum Road

Figure 2-13: View of roundabout at Khartoum Road and Waterloo Road (facing northeast from
68 Waterloo Road)
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Figure 2-14: View of Waterloo Road (facing east on Waterloo Road, between Khartoum Road and
Coolinga Street)
Lane Cove Road (between Waterloo Road and Epping Road)
Lane Cove Road is a classified State road with a 70 km/h speed limit (in the proposal area).
Between Waterloo Road and Epping Road there are three lanes in each direction and a dedicated
bus lane northbound divided by a concrete median. It is an arterial road that intersects with both
Waterloo Road and Epping Road, and runs north/south through Ryde providing access across the
M2 from the riverside suburbs of Concord and Ryde to northern suburbs of Pymble and Lane Cove
(refer to Figure 2-15).
Lane Cove Road, between Waterloo Road and Epping Road, is predominantly characterised by
commercial areas, including various business parks. The Macquarie Park train station is located on
the southern side of the intersection with Waterloo Road with train station access points on both
the south western and south eastern corners.
Lane Cove Road, south of Epping Road is predominantly low to medium-density residential areas.
About 140 metres south of the Lane Cove Road and Epping Road intersection, on the eastern side
of Lane Cove Road there is a T-intersection with Lane Cove Road and Allengrove Road. As there
is a concrete median on Lane Cove Road at this location, access to Allengrove Road is left in and
left out only. Allengrove Road has one lane in each direction and provides access into the local
residential areas.
Intersection configurations, pedestrian access, and parking and bus stop locations are described
below.
Intersection of Lane Cove Road and Waterloo Road
The intersection of Lane Cove Road and Waterloo Road is a major four-way intersection that
provides access north-south along Lane Cove Road and east-west along Waterloo Road. The
configuration of Lane Cove Road is described below (refer to Figure 2-15).
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The northern side of the intersection contains:
• Northbound:
• Four lanes, including a bus jump start lane, that merges into three lanes
• Southbound:
• Three through lanes, with the kerbside lane permitting a left turn onto Waterloo Road
eastbound
• Dual right turn lanes.
The southern side of the intersection contains:
• Northbound:
• A high angle entry left turn onto Waterloo Road westbound
• A bus jump start lane
• Three through lanes
• Dual right turn lanes.
• Southbound:
• Three through lanes, with the kerbside lane permitting a left turn onto Waterloo Road
eastbound
• Dual right turn lanes.
The eastern and western sides of the intersection are described in ‘Waterloo Road’ under
‘Intersection of Waterloo Road and Lane Cove Road’.
Intersection of Lane Cove Road and Epping Road
The intersection of Lane Cove Road and Epping Road is a major four-way intersection that
provides access north-south along Lane Cove Road and east-west along Epping Road. The
configuration of Lane Cove Road is described below.
The northern side of the intersection contains:
• Northbound:
• Three lanes and a kerbside bus lane
• Southbound:
• A high angle entry left turn onto Epping Road eastbound
• Three through lanes and a bus jump start lane
• Dual right turn lanes.
The southern side of the intersection contains:
• Northbound:
• A high angle entry left turn onto Epping Road westbound
• Three through lanes
• Dual right turn lanes, with the right turn bay extending south to Lorna Avenue
• Southbound:
• Three lanes and a kerbside bus lane.
The eastern and western sides of the intersection are described in ‘Epping Road’ under
‘Intersection of Epping Road and Lane Cove Road’.
Pedestrian access, parking and bus stops
Pedestrian paths are located on both sides of Lane Cove Road between Waterloo Road and
Epping Road. Signalised pedestrian crossings are provided on the western, northern and eastern
sides of the intersection with Waterloo Road and along the western, southern and eastern sides of
the intersection with Epping Road.
Parking is not permitted along Lane Cove Road within the proposal area. Between Waterloo Road
and Epping Road there are two northbound and two southbound bus stops. Each bus stop has a
corresponding bus zone, and only one northbound and one southbound bus stop has shelters
provided.
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Figure 2-15: Existing road arrangement along Lane Cove Road between Waterloo Road and
Allengrove Road
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Figure 2-16: Northbound departures lanes at the Lane Cove Road/Epping Road intersection
Epping Road
Epping is a classified State road with a 70 km/h speed limit within the proposal area. Between
Herring Road and Lane Cove Road there are three lanes in each direction divided by a concrete
median. It is an arterial road that runs east-west through Epping, Marsfield, North Ryde and Lane
Cove North to connect the Ryde LGA to northern Sydney suburbs, such as Lane Cove and
Artarmon.
As part of this proposal, the only proposed works along Epping Road are located at the
intersections with Herring Road (to the west) and Lane Cove Road (to the east) (refer to Figure
3-2).
Intersection configurations, pedestrian access, and parking and bus stop locations are described
below.
Intersection of Epping Road and Herring Road
The intersection of Epping Road and Herring Road is a major four-way intersection that provides
access east-west along Epping Road and north-south along Herring Road. The configuration of
Epping Road is described below (refer to Figure 2-1).
The eastern side of the intersection contains:
• Eastbound:
• Three through lanes
• Westbound:
• A high angle entry left turn onto Herring Road southbound
• Three through lanes
• Dual right turn lanes.
The western side of the intersection contains:
• Eastbound:
• A high angle entry left turn onto Herring Road northbound
• Three through lanes and a bus jump start lane
• One dedicated right turn lane
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•

Westbound
• Three through lanes.

The northern and southern sides of the intersection are described in ‘Herring Road’ under
‘Intersection of Herring Road and Epping Road’.
Intersection of Epping Road and Lane Cove Road
The intersection of Epping Road and Lane Cove Road is a major four-way intersection that
provides access east-west along Epping Road and north-south along Lane Cove Road. There are
six lanes (combined east and westbound) on Epping Road that passes over Lane Cove Road via a
road overpass, and has entry and exit lanes onto and from Lane Cove Road (refer to Figure 2-17).
The intersection configuration described below refers to the intersection sides providing access
along Lane Cove Road underneath the Epping Road overpass, and the on and off ramps providing
access between Lane Cove Road and Epping Road (refer to Figure 2-15).
The eastern side of the intersection contains:
• Eastbound:
• Two through lanes
• Westbound:
• A high angle entry left turn onto Lane Cove Road southbound
• One dedicated through lane (buses excepted to turn right)
• Dual right turn lanes
• A U-turn lane to return to Epping Road eastbound.
The western side of the intersection contains:
• Eastbound:
• A high angle entry left turn onto Lane Cove Road northbound
• A bus jump start lane
• One shared through/right turn lane
• One dedicated right turn lane
• A U-turn lane to return to Epping Road westbound
• Westbound:
• Two through lanes.
The northern and southern sides of the intersection are described in ‘Lane Cove Road’ under
‘Intersection with Lane Cove Road and Epping Road’.
Refer to Figure 2-1 for the existing road arrangement along Epping Road at the intersection with
Herring Road and to Figure 2-15 for the existing road arrangement at the intersection with Lane
Cove Road.
Pedestrian access, parking and bus stops
Pedestrian paths are located on both sides of Epping Road at the intersections with Herring Road
and Lane Cove Road. Signalised pedestrian crossings are provided on all four sides of the
intersection with Herring Road and on the eastern, southern and western sides of the intersection
with Lane Cove Road.
Parking is not permitted along Epping Road within the proposal area. There is one eastbound and
one westbound bus stop along Epping Road west of the intersection with Herring Road and also
east of the intersection with Lane Cove Road. Each bus stop has a corresponding bus zone, and
the eastbound bus stops and one westbound bus stop have shelters provided.
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Figure 2-17: View of Epping Road off-ramp and shared path (onto Lane Cove Road)

2.2.2

Utilities

Initial consultation with public utility authorities has been carried out as part of the development of
the concept design to identify and locate existing utilities and incorporate utility authority
requirements for relocations and/or adjustments. Preliminary investigations have indicated that the
following existing utilities and corresponding authorities were found to be within the extents of the
proposal:
• Overhead and underground electricity – Ausgrid
• Water reticulation – Sydney Water
• Sewer reticulation – Sydney Water
• Telecommunications – Telstra, Optus and UEComm
• Gas – Jemena.
Refer to Section 3.5 for further public utilities details.

2.3

Proposal objectives and development criteria

2.3.1

Proposal objectives

The objectives of the proposal include:
• Increase bus travel speed and reduce bus travel time when compared to the base case, and to
encourage the use of buses
• Improve bus service reliability along this section of the ‘Rapid’ routes
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•
•

•

•

•
•

Provide road network capacity improvements to cater for current level and future traffic growth
so that the reliability of travel through the area is improved for all road users
Improve access and safety through the area for pedestrians and active transport users by
providing improved pedestrian crossing facilities as part of the upgrade of roundabout
intersections to signalised intersections, and pedestrian fencing
Support service growth in the Macquarie Park priority precinct to encourage a higher use of
public transport, in particular supporting the City of Ryde’s 40 per cent public transport mode
share target for Macquarie Park
Support the improvement of bus stop facilities to ensure effective modal integration; the
proposal maximises the convenience of bus stop facilities, providing more access more
efficiently on the available transport corridors
Meet the bus operational needs for the Epping to Chatswood Temporary Transport Plan and
seamless transition seamlessly to meet the needs of the rapid routes in the long term
Ensure deliverability of bus priority infrastructure and key intersection upgrades prior to the
ECR closure.

2.3.2

Development criteria

The proposal objectives were categorised into five themes that formed the basis for the
assessment framework. The objectives and the assessable criteria then formed the framework for
the multi-criteria assessment (MCA), shown below in Table 2-1, which was used to develop and
evaluate the viability of each option.
Table 2-1: Multi-Criteria Assessment
Over-arching themes

Project objectives

MCA Criteria

Integration and urban
design

Support development growth and
future urban form in Macquarie Park

To align with local and state
planning policies
To accommodated precinct
growth

Improve accessibility to bus services

To ensure land use optimisation
Compatibility with urban design
intentions

Social

Improve the level of road safety

To reduce collisions

Minimise impacts to all users

To improve pedestrian and
cycling environment
Minimise stakeholder issues

Environmental

Minimise environmental impact

To maximise number of trees
To minimise vehicle greenhouse
gas emissions

Economic

Maximise value for money

To optimise benefit cost ratio
To minimise redundant
infrastructure

Transport

Improve bus service reliability

To improve bus service reliability

Efficient vehicle movement

To maximise vehicle efficiency
and reliability
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Over-arching themes

Project objectives

MCA Criteria

Ensure deliverability within allocated
timeframes

To provide for temporary bus
services by the ECR closure
period in late 2018

Minimise impacts to all road users

To minimise impacts to private
vehicles and pedestrians

Each of the development criteria have been defined with reference to the following best practice
guidelines:
• Urban Design Principles: Creating Places for People: An Urban Design Protocol for Australia
Cities
• Sustainability: Utilising a combination of Green Building Council of Australia’s Green Star
Communities rating tool relating to the creation of sustainable communities and the
Infrastructure Sustainability Council of Australia’s (ISCA) Infrastructure Sustainability Rating
Scheme, relating to sustainable transport engineering infrastructure
• Transport: Transport and Infrastructure Council’s 2015 National Guidelines for transport
System management in Australia: Options Generation and Assessment.

2.3.3

Urban design objectives

Urban design objectives for the proposal include:
• Enhances local economy, environment and community
• Connected physically and socially
• Diversity of options and experiences
• Sustainable, enduring and resilient
• Works within the planning, physical and social context
• Comfortable and welcoming
• Vibrant, with people around and feeling safe
• Walkable and cyclable.

2.4

Alternatives and options considered

2.4.1

Methodology for selection of preferred option

Strategic design - TfNSW
In 2016, Transport for NSW (TfNSW) prepared a high level feasibility study to evaluate options and
strategic design for the bus priority infrastructure along Herring Road, Waterloo Road and Lane
Cove Road in Macquarie Park (TfNSW, 2016). The study considered five high level options with
varying degrees of infrastructure development to facilitate and promote road-based public
transport, plus a base case option (‘do nothing’) option.
The options were developed and evaluated using a multi-criteria assessment. The performance of
these options was evaluated against each of the individual criteria for the level of benefit or impact
produced, relative to the base case scenario.
At the completion of this process TfNSW had identified a preferred option to deliver bus
infrastructure benefits. TfNSW then presented this preferred strategic concept design for public
transport improvement road works and requested that Roads and Maritime undertake development
and assessment of these proposed works using the preferred TfNSW option.
Development of concept design – Roads and Maritime
Roads and Maritime then proceeded to develop a concept design for upgraded road works in the
proposal area using the TfNSW strategic design as a base. This included a review of the proposal
objectives and the design criteria developed for the proposal (as identified in Section 2.3). In
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addition, Roads and Maritime considered the potential for overall traffic network improvements as
part of the proposed works as well as improvements to the bus infrastructure.
An analysis was undertaken of individual aspects of the proposal as well as the interaction with the
overall road network, with particular focus on proposal intersections, to ensure the most efficient
design was developed. Section 2.4.3 below identifies the option analysis undertaken across the
proposal area. Traffic modelling was then undertaken to ensure that the proposal operated
efficiently both through construction and operation.
The preferred option from these intersection and road network analysis is presented as part of this
REF and has been put to the community, council and stakeholders for feedback. Feedback
received as part of this consultation will then be considered as part of the ongoing development of
the proposal.

2.4.2

Refining strategic design

Roads and Maritime undertook a review of the strategic option, provided by TfNSW, and
developed design refinements at individual locations throughout the proposal. The development of
the refinements took into consideration the proposal objectives and design criteria (as outlined in
Section 2.3). Table 2-2 below outlines the original proposal concept design as provided by TfNSW,
the refinements to the location considered by Roads and Maritime and the justification for the
proposed changes.
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Table 2-2: Proposal design refinements
Location

Strategic design

Design refinements

Justification for refinement

Epping Road and
Herring Road
intersection

•

•

Improve traffic flow
• Although the intersection’s overall level
of service would not change in the
future case scenario with the upgrades
(compared do ‘Do Nothing’), there
would however be a significant
improvement to delay with reductions
of around 54 seconds in the AM peak
in 2021 and over 100 seconds in 2031.
Provide bus priority measures
• Although there are no specific
additional bus priority measures
proposed in the full scheme at this
location, the overall improvement to
intersection LOS and reduction in delay
will benefit all road users, including
buses
Support bus replacement scheme (Stage 1
only)
• The overall improvement to
intersection LOS and reduction in delay
will benefit all road users, including
buses
Improve safety for all road users, incl.
pedestrians
• Staged pedestrian crossings are
proposed on Epping Road on the
eastern and western sides of the
intersection with Herring Road which
will improve the overall safety of
pedestrians. The addition of high angle

•

•

Removal of the existing right
turn bay from Herring Road
southbound into Epping Road
westbound to provide for a
dedicated bus storage area,
resulting in all right turn
movements from Herring
Road to Epping Road banned.
A bus only phase for buses
queued on the north-eastern
approach would be
implemented
New northbound and
southbound kerbside bus
lanes on Herring Road at the
Epping Road/Herring Road
intersection

•

•
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The proposed strategic design to
remove the right turn bay and to
ban all right turn traffic movements
from Herring Road southbound
into Epping Road westbound was
not progressed due to the
detrimental impact to intersection
capacity, access and
performance.
The proposed northbound and
southbound bus lanes at the
intersection were also not
progressed as specific bus priority
measures at the intersection
would not provide as much benefit
to buses and other road users
when compared to broader
upgrades to intersection capacity.
Other design refinements were
made to improve the overall
capacity and performance of the
intersection, including:
• High angle left turn lane from
Epping Road eastbound into
Herring Road northbound
• High angle left turn lane from
Herring Road southbound into
Epping Road eastbound
• High angle left turn lane from
Epping Road westbound into
Herring Road southbound
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Location

Strategic design

Design refinements
•

•

•

Herring Road and
Ivanhoe Place
intersection

•

Changing the roundabout at
the Herring Road/Ivanhoe
Place intersection into a fourarm signalised intersection
with pedestrian crossings on
all approaches and kerbside
bus lanes, and two through
lanes for general traffic in
each direction on Herring
Road
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•

Extension of the right turn bay
eastbound on Epping Road
into Herring Road southbound
Adjustments to lanes and
medians on Herring Road to
increase the capacity of right
turn lanes onto Epping Road
Staged pedestrian crossing on
Epping Road to the east and
west of Herring Road.

The proposed strategic design for
the intersection of Herring Road
and Ivanhoe Place has remained
with no further design refinements
proposed

Justification for refinement
left turn slip lanes and larger traffic
islands will also improve safety of
pedestrians and other road users.

Improve traffic flow
• The proposed upgrade of the
intersection from a roundabout to a
signalised intersection will maintain the
good level of service that the
intersection currently maintains. The
signalisation of this intersection will
however provide the additional benefit
of being able to coordinate traffic flows
more effectively along Herring Road
and between the existing traffic signals
at the intersections along Herring Road
with Waterloo Road and Epping Road.
Provide bus priority measures
• A bus jump is proposed on Herring
Road southbound at the new traffic
signal intersection and kerbside bus
lanes along Herring Road at this
location
Support bus replacement scheme (Stage 1
only)
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Location

Strategic design

Design refinements

Justification for refinement
•

The proposed bus jump at the new
traffic signal intersection and kerbside
bus lanes will provide priority for buses
Improve safety for all road users, incl.
pedestrians
• The proposed traffic signals will
provide signalised pedestrian crossings
on all legs of the intersection. The
signalisation of the intersection will
improve access and safety for all road
users.
Herring Road and
Waterloo Road
intersection

•

•

•

Converting the existing
kerbside traffic lane on the
Waterloo Road (south-east)
approach at the Herring
Road/Waterloo Road to bus
only lane, and providing a bus
phase for buses queued on
the south-eastern approach.
Split phasing arrangement on
the Waterloo Road/University
Avenue approaches would be
required as a result of the
conversion of the kerbside
traffic lane to a bus only lane
Converting the existing three
lane approach and three lane
departure lanes on Waterloo
Road at the Herring
Road/Waterloo Road into a
four-lane approach and three-
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•

•

Kerbside bus lanes in both
directions along Herring Road
would be maintained, with the
northbound bus lane extended to
the north of Waterloo Road to
provide direct access into the
existing bus bay (requiring the
kerb and footway on the western
side of Herring Road outside
Macquarie University railway
station to be adjusted)
The remaining proposals as part
of the strategic design were not
progressed due to their inability to
provide the level of bus priority
and overall intersection
performance required at this
intersection, resulting in the
following design refinements:
• Addition of the high angle entry

Improve traffic flow
• Compared to a ‘Do Nothing’ scenario
the overall intersection performance of
the future case scenarios (2021 and
2031) would have improvements to the
level of service, even with an increase
in traffic during this period. This is
indicative of the proposed capacity
improvements providing a good level of
service for all road users into the
future.
Provide bus priority measures
• Dedicated right turn lane (bus lane)
from Waterloo westbound into Herring
Road northbound. Dedicated
northbound bus lane on Herring Road.
Both of these facilities will provide bus
priority.
Support bus replacement scheme (Stage 1
only)
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Location

Strategic design

•

Herring Road
(between Epping
Road to Waterloo
Road)

•

Design refinements

lane departure, with kerbside
bus lanes on either side of the
road including a designated
bus phase.
New kerbside bus lanes along
Herring Road (both directions)
would also be implemented

Kerbside bus lanes in both
directions
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•

•

left lane from Herring Road
northbound into Waterloo
Road westbound
Provision of two right turn
lanes from Waterloo Road
westbound into Herring Road
northbound, with one of these
lanes being a dedicated bus
lane

The proposed strategic design for
Herring Road between Epping
Road and Waterloo has remained
with no further design refinements
proposed

Justification for refinement
•

Dedicated right turn lane (bus lane)
from Waterloo westbound into Herring
Road northbound. This facility (in place
for Stage 1) will provide bus priority.
Improve safety for all road users, incl.
pedestrians
• The removal of right turn filter
movements from the traffic signal
intersection will improve the overall
safety of the intersection. The
proposed bus lanes would provide a
separation of bus and general vehicle
traffic which will reduce the incidence
of conflict
Improve traffic flow
• In the AM peak the signalisation of the
existing roundabout intersection at
Ivanhoe Place would have a minor (15
seconds) increase in travel time for
northbound vehicles, however for
southbound vehicles there would be
reduction of 50 seconds in travel time.
In the PM peak there would only be a 1
second increase in travel time for
northbound vehicles, however for
southbound vehicles there would be a
reduction of 26 seconds in travel time.
Provide bus priority measures
• Providing kerbside bus lanes in each
direction will provide priority for buses
along this section

41

Location

Strategic design

Design refinements

Justification for refinement
Support bus replacement scheme (Stage 1
only)
• Providing kerbside bus lanes in each
direction will provide priority for buses
along this section
Improve safety for all road users, incl.
pedestrians
• The proposed bus lanes would provide
a separation of bus and general vehicle
traffic which will reduce the incidence
of conflict

Waterloo Road and
Macquarie Centre
access intersection

•

Kerbside bus lanes at each
approach to the intersection
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•

The proposed strategic design for
Waterloo Road at the Macquarie
Centre intersection has remained
with no further design refinements
proposed

Improve traffic flow
• Compared to a ‘Do Nothing’ scenario
the overall intersection performance of
the future case scenarios (2021 and
2031) would have improvements to
delay, even with an increase in traffic
during this period. This is indicative of
the proposed capacity improvements
providing a good level of service for all
road users into the future.
Provide bus priority measures
• Providing kerbside bus lanes in each
direction will provide priority for buses
along this section
Support bus replacement scheme (Stage 1
only)
• Providing kerbside bus lanes in each
direction will provide priority for buses
along this section
Improve safety for all road users, incl.
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Location

Strategic design

Design refinements

Justification for refinement
pedestrians
• The proposed bus lanes would provide
a separation of bus and general vehicle
traffic which will reduce the incidence
of conflict

Waterloo Road and
Byfield Road

•

•

Converting the existing
roundabout at the Waterloo
Road/Byfield Street
intersection into a left in – left
out only to facilitate the
kerbside bus lanes proposed
on Waterloo Road.
An additional option was to
also consider an alternate
option of converting the
existing roundabout at the
Waterloo Road/Byfield Street
intersection into a four-arm
intersection with pedestrian
crossings on all approaches
and kerbside bus lanes along
Waterloo Road. A similar
treatment to the layout at
Ivanhoe Place
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•

The proposed strategic design to
convert the roundabout to a left in
– left out only arrangement would
have a detrimental impact on
access and intersection
performance and was not
considered further. However the
proposed option to signalise the
intersection was progressed
further and with the following
design refinements:
• Addition of the high angle entry
left lane from Byfield Street
northbound into Waterloo
Road westbound
• Pedestrian crossings would
only be provided on three arms
of the intersection

Improve traffic flow
• Compared to a ‘Do Nothing’ scenario
the overall intersection performance of
the future case scenarios (2021 and
2031) would improve in the longer term
(2031) though with a slight decrease in
the short term (2021) due to the
conversion of a roundabout to traffic
signals. The 2031 future scenario
provides significant benefits in both AM
and PM peak even with an increase in
traffic during this period. This is
indicative of the proposed capacity
improvements providing a good level of
service for all road users into the
future.
Provide bus priority measures
• Kerbside bus lanes will be provided
along Waterloo Road in both directions
and on either side of the intersection
Support bus replacement scheme (Stage 1
only)
• There is not any work proposed for
Stage 1 at this location however the
improvements at the intersections at
each end of this section of Waterloo
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Location

Strategic design

Design refinements

Justification for refinement
Road (i.e. Herring Road and Lane
Cove Road) will support the bus
replacement scheme
Improve safety for all road users, incl.
pedestrians
• The addition of signalised pedestrian
crossings on all sides of the
intersection will improve access and
safety for pedestrians. The addition of
high angle left turn slip lanes and larger
traffic islands will also improve safety
of pedestrians and other road users.

Waterloo Road and
Khartoum Road

•

•

Converting the existing
roundabout at the Khartoum
Road/Waterloo Road
intersection into a four-arm
signalised intersection.
Kerbside bus lanes on
Waterloo Road approaches
would be introduced, an
eastbound lane near the
central median would be
extended and a third
eastbound departure lane on
Waterloo Road would be
added
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•

The proposed strategic design
would be maintained in majority,
however the following design
refinements were also included:
• Addition of the high angle entry
left lane from Waterloo Road
eastbound into Khartoum
Road northbound
• Addition of the high angle entry
left lane from Khartoum Road
southbound into Waterloo
Road eastbound

Improve traffic flow
• Compared to a ‘Do Nothing’ scenario
the overall intersection performance of
the future case scenarios (2021 and
2031) would improve in the longer term
(2031) though with a slight decrease in
the short term (2021) due to the
conversion of a roundabout to traffic
signals. The 2031 future scenario
provides significant benefits in the PM
peak even with an increase in traffic
during this period. This is indicative of
the proposed capacity improvements
providing a good level of service for all
road users into the future.
Provide bus priority measures
• Kerbside bus lanes will be provided
along Waterloo Road in both directions
and on either side of the intersection
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Location

Strategic design

Design refinements

Justification for refinement
Support bus replacement scheme (Stage 1
only)
• There is not any work proposed for
Stage 1 at this location however the
improvements at the intersections at
each end of this section of Waterloo
Road (i.e. Herring Road and Lane
Cove Road) will support the bus
replacement scheme
Improve safety for all road users, incl.
pedestrians
• The addition of signalised pedestrian
crossings on the north, south and west
sides of the intersection will improve
access and safety for pedestrians. The
addition of high angle left turn slip
lanes and larger traffic islands will also
improve safety of pedestrians and
other road users.

Waterloo and Lane
Cove Road
intersection

•

Converting one right turn
traffic lane on the Waterloo
Road (north-west) approach
at the Lane Cove
Road/Waterloo Road
intersection to provide for a
bus only lane next to the
existing slip lanes. The
number of approach lanes on
the north-western inspection
would also be reduced from
four to three (for general
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•

A key design refinement for this
location was with the change of
the bus replacement route to not
travel across Waterloo Road
(eastbound) across Lane Cove
Road and then toward Wicks
Road. This change was made to
support the need for long term
upgrades to the intersection and
priority for the vast majority of
buses which currently use Lane
Cove Road (and not the eastern

Improve traffic flow
• Compared to a ‘Do Nothing’ scenario
the overall intersection performance of
the future case scenarios (2021 and
2031) would improve for both the AM
and PM peak even with an increase in
traffic during this period. This is
indicative of the proposed capacity
improvements providing a good level of
service for all road users into the
future.
Provide bus priority measures
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Location

Strategic design
traffic)
Adding an additional lane
along Waterloo Road at the
Lane Cove Road/Waterloo
Road intersection to include
kerbside bus lanes without
impacting general traffic. The
westbound bus lane would
start after the intersection,
and the intersection would
include a bus phase on the
west approach on Waterloo
Road
(Note: for the strategic design the
bus replacement route was
travelling along Waterloo Road
and across Lane Cove Road to
then access Wicks Road then
Epping Road)

•
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Design refinements
side of Waterloo Road). This
change in route required a total
redesign of the proposed
intersection upgrades with all
strategic options discarded and
the following design refinements
proposed:
• Extension to the length of the
existing left turn lane from
Waterloo Road eastbound into
Lane Cove Road northbound
and the adjustment of this to
be a high angle left turn lane
• Widening on the north and
south of Waterloo to provide
for a through lane and three
dedicated right turn lanes from
Waterloo Road eastbound into
Lane Cove Road westbound
• Widening on the north east
corner to provide for two right
turn lanes, a through lane and
a left turn lane from Waterloo
westbound onto Lane Cove
Road
• Removal of one of the existing
northbound right turn lanes on
Lane Cove Road into Waterloo
Road eastbound and the
conversion of this to a media
to allow for the provision of a
staged pedestrian crossing on

Justification for refinement
•

Dedicated right turn lane for buses
along Waterloo Road (eastbound) into
Lane Cove Road (southbound).
Support bus replacement scheme (Stage 1
only)
• Providing right turn (buses) excepted in
the current through lane along
Waterloo Road (eastbound) for access
into Lane Cove Road (southbound)
Improve safety for all road users, incl.
pedestrians
• The provision of a staged pedestrian
crossing across Lane Cove Road on
the south side of the intersection with
Waterloo Road will improve access
and safety for pedestrians
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Location

Strategic design

Design refinements

Justification for refinement

Lane Cove Road on the south
side of Waterloo Road
Waterloo Road
(between Herring
Road and Lane
Cove Road )

•

Converting the existing
kerbside (eastbound) traffic
lane on Waterloo Road, east
of Lane Cove Road, to bus
only lane.
• Upgrading Waterloo Road,
east of Lane Cove Road, with
an additional westbound bus
lane.
(Note: for the strategic design the
bus replacement route was
travelling along Waterloo Road
and across Lane Cove Road to
then access Wicks Road then
Epping Road)

•

•

Lane Cove Road
(between Waterloo
Road and Epping

•

The originally proposed
strategic design did not
proposed any works in this
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•

A key design refinement for this
location was with the change of
the bus replacement route to not
travel across Waterloo Road
(eastbound) across Lane Cove
Road and then toward Wicks
Road. This change was made to
support the need for long term
upgrades to the intersection and
priority for the vast majority of
buses which currently use Lane
Cove Road (and not the eastern
side of Waterloo Road). This
change in route required a total
redesign of the proposed
upgrades with all strategic options
discarding any upgrades along
Waterloo Road east of Lane Cove
Road.
The proposed eastbound and
westbound kerbside bus lanes
(with widening in the existing
median and with widening on the
north and south kerb lines would
be maintained)

Improve traffic flow
• In the AM peak there would a 52
second decrease in travel time
(eastbound) and westbound there
would be reduction of 108 seconds in
travel time. In the PM peak there would
be a 123 second decrease in travel
time (eastbound) and westbound there
would be a reduction of 5 secs in travel
time.
Provide bus priority measures
• Providing kerbside bus lanes in each
direction will provide priority for buses
along this section
Support bus replacement scheme (Stage 1
only)
• Providing kerbside bus lanes in each
direction will provide priority for buses
along this section
Improve safety for all road users, incl.
pedestrians
• The proposed bus lanes would provide
a separation of bus and general vehicle
traffic which will reduce the incidence
of conflict

For Stage 1 the existing
southbound bus bay on Lane
Cove Road would be extended for

Improve traffic flow
• The proposed capacity improvements
to the intersections at each end of this
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Location

Strategic design

Road)

Lane Cove Road
and Epping Road
intersection

location, however an
additional options was to
include a new southbound
bus lane on Lane Cove Road
between Waterloo Road and
Epping Road in the longer
term (after the bus
replacement scheme was
completed) and this would
require widening on the
eastern side of Lane Cove
Road.

•

No change to the existing
arrangement
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Design refinements
•

•

Justification for refinement

around 25 metres.
The proposal to widen on the east
side of Lane Cove Road to allow
for the extension of the existing
southbound bus bay on Lane
Cove Road to the south of
Waterloo Road for around 300
metres up to the intersection with
Epping Road was maintained for
the longer term option (Stage 2).

section of Lane Cove Road (i.e.
Waterloo Road and Epping Road) will
provide an overall improvement to
travel time along this section
Provide bus priority measures
• The extension of the bus lane on Lane
Cove Road from the existing bus bay
to the south of Waterloo Road to
Epping Road will provide bus priority
Support bus replacement scheme (Stage 1
only)
• The extension of the bus bay on Lane
Cove Road by c. 25 metres will provide
bus priority
Improve safety for all road users, incl.
pedestrians
• The proposed bus lanes would provide
a separation of bus and general vehicle
traffic which will reduce the incidence
of conflict

The original strategic design did
not include any upgrades to this
intersection, however, it was
identified that upgrades to this
intersection were needed to
provide improved priority for buses
in the short and long term and this
lead to the following design
refinements:
• Upgrade of the existing left
turn lane from Epping Road

Improve traffic flow
• Although the proposed upgrades to not
provide any significant improvement to
level of service in the long term,
however there would be reductions in
delay in the PM peak of over 100
seconds and this is with an increase in
traffic in the period between 2021 and
2031.
Provide bus priority measures
• The westbound bus jump start on
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Location

Strategic design

Design refinements

•

•

•
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westbound onto Lane Cove
Road southbound to a high
angle left turn lane
Provision of a bus jump lane at
the intersection (from left lane)
for buses to turn right and
travel onto Lane Cove Road
northbound
Provision of a through and two
right turn lanes for access onto
Epping Road westbound or
Lane Cove Road northbound
Extension of the existing right
turn bay on Lane Cove Road
for access to Epping Road
eastbound

Justification for refinement
Epping Road to access Lane Cove
Road northbound will provide bus
priority
Support bus replacement scheme (Stage 1
only)
• The westbound bus jump start on
Epping Road to access Lane Cove
Road northbound will provide bus
priority
Improve safety for all road users, incl.
pedestrians
• The addition of high angle left turn slip
lanes and larger traffic islands will also
improve safety of pedestrians and
other road users.

49

2.4.3

Analysis of options

Roads and Maritime undertook an analysis of the preferred option with all the proposed design
refinements and the ‘do nothing’ option against the proposal objectives. This was done to
determine if the proposal should continue through to concept development phase and
environmental assessment. The findings of this analysis are outlined in Section 2.5.
‘Do nothing’ option
Roads and Maritime undertook an analysis of the ‘do nothing’ option, when compared to
implementing the combined upgrade option as provided by TfNSW. The ‘do-nothing’ option would
involve no active upgrades to the existing road or intersection arrangements or the bus priority
infrastructure outside of general maintenance (such as line marking and signage changes)
together with kerbside management changes.
The ‘do nothing’ option would provide the following advantages:
• Infrastructure changes would not be required, removing impacts on the community and
environment
• There would be no traffic related disruption due to construction works.
The ‘do nothing’ option would provide the following disadvantages:
• Does not provide a road network capable of providing the capacity to manage the additional
bus services as part of the ECR closure period or provide initial relief to the existing congestion
across the network
• The temporary bus replacement routes would be overwhelmed with additional bus services and
the general flow of traffic would continue to be impacted, and therefore not able support the
ECR Temporary Transport Plan and effectively manage congestion in the area
• Does not provide long term sustainability for the bus priority infrastructure
• Does not meet the planning objectives to facilitate growth in Macquarie Park and increase the
sustainability and liveability of the area.
For these reasons, the ‘do nothing’ option was not considered further and Roads and Maritime
reviewed the proposed strategic design as provided by TfNSW.

2.5

Preferred option

The preferred option was developed by TfNSW with a number of design refinements, as outlined
above, developed throughout the concept design process. This option was preferred over the ‘do
nothing’ option as it would better meet the objectives of the proposal, in particular to:
• improve the efficiency and reliability of bus services through the provision of bus priority
infrastructure, including bus jump start lanes and kerbside bus lanes, while the ‘do nothing’
option would not address a lack of bus priority infrastructure
• provide road network capacity improvements to improve road capacity and traffic flow and
efficiency through intersection upgrades, while the ‘do nothing’ option would not address
network capacity concerns
• improve access and safety throughout the proposal for pedestrians through the introduction of
formalised pedestrian crossings across Herring Road and Waterloo Road, and through the
introduction of staged pedestrian crossings along Epping Road, while the ‘do nothing’ option
would not address pedestrian movements.
In addition, the proposed staging of the construction would allow for bus infrastructure and road
upgrades to be completed prior to the ECR closure which would meet the objective of delivering
bus priority infrastructure and key intersection upgrades prior to the ECR closure, supporting the
implementation of the ECR Temporary Transport Plan. It would also minimise traffic impacts to the
local community during the ECR closure period.
The main features of the preferred option are outlined further in Section 3.
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3

Description of the proposal

This chapter describes the proposal and provides descriptions of the design parameters including
major design features, the construction method and associated infrastructure and activities.

3.1

The proposal

The Macquarie Park Bus Priority and Capacity Improvement Project (the proposal) is required to
upgrade the road network and bus routes within the Macquarie Park region. The proposal would
improve and support the traffic movement and predicted growth within and around Macquarie Park.
The upgrades to the bus facilities within the area would provide improvements to bus routes and
support the ECR Temporary Transport Plan from late 2018 as part of the Sydney Metro Northwest
(formerly known as the North West Rail Link) and also support existing local, suburban and Rapid
bus routes that service the area in the longer term.
The proposal would include upgrades to intersections on Lane Cove Road and Epping Road as
well as road widening and intersection upgrades along Waterloo Road and Herring Road at
Macquarie Park (refer to Figure 3-1 for location of intersection upgrades).

Figure 3-1: Road network showing the key intersections where road works are proposed
The key features of the overall concept design for this proposal are outlined below (refer to Figure
3-2 to Figure 3-5), with more detail about intersection upgrades and proposed staging outlined
further down.
• Upgrade of the Herring Road/Epping Road intersection (refer to Section 3.1.1 for detail)
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•
•
•
•

•
•
•
•

•
•

•
•
•

Upgrade of the intersection of Herring Road and Ivanhoe Place by replacing the existing
roundabout with a signalised four-way intersection (refer to Section 3.1.2)
Adjustments to the median along Herring Road, between Ivanhoe Place and Waterloo Road to
provide two general traffic through lanes and a dedicated bus lane in both directions
Upgrades to the intersection of Herring Road and Waterloo Road (refer to Section 3.1.3 for
more detail)
Widening of Waterloo Road (into the median and along the southern side and parts of the
northern side of the road) between Cottonwood Crescent and Lane Cove Road to provide two
general through traffic lanes and a dedicated bus lane in both directions
Upgrade of the Byfield Road and Waterloo Road intersection by replacing the existing
roundabout with a signalised four way intersection (refer to Section 3.1.4 for more detail)
Upgrade of the Khartoum Road and Waterloo Road intersection by replacing the existing
roundabout with a signalised four way intersection (refer to Section 3.1.5 for more detail)
Upgrade of the Waterloo Road/Lane Cove Road intersection (refer to Section 3.1.6 for more
detail)
Extension of the existing southbound bus lane on Lane Cove Road, between Waterloo Road
and Epping Road, by widening the eastern kerb line to provide a continuous bus lane from
Lane Cove Road to the commencement of the existing left turn lane into Epping Road
eastbound (refer to Figure 3-11)
Upgrade of the Lane Cove Road/Epping Road intersection (refer to Section 3.1.7 for more
detail)
Extension of the dedicated right turn lane northbound on Lane Cove Road onto Epping Road
eastbound by narrowing the median on Lane Cove Road between Allengrove Crescent and
Lorna Avenue (refer to Figure 3-13)
Removal of about 150 trees
Strip property acquisition along Epping Road, Herring Road, Waterloo Road and Lane Cove
Road
Removal of up to 125 on-street parking spaces (a combination of time restricted and paid
parking spaces).
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Figure 3-2: Overall proposed works within the proposal area
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Figure 3-3: Proposed works along Epping Road, Herring Road and Waterloo Road (refer to Figure
3-6 to Figure 3-8 for the proposed road arrangement)
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Figure 3-4: Proposed works along Waterloo Road (refer to Figure 3-9 for the proposed road arrangement)
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Figure 3-5: Proposed works along Waterloo Road, Lane Cove Road and Epping Road (refer to
Figure 3-10 to Figure 3-13 for the proposed road arrangement)
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3.1.1

Upgrade of the Epping Road and Herring Road intersection

The upgrade of the Herring Road and Epping Road intersection to provide (refer to
Figure 3-6):
• Dual right turn lanes southbound from Herring Road onto Epping Road westbound, and dual
through lanes southbound on Herring Road
• Altering the left turn slip lane into a high angle entry left turn slip lane southbound from Herring
Road onto Epping Road eastbound with modifications to the adjacent traffic island
• An adjusted high angle entry left turn lane from Epping Road eastbound onto Herring Road
northbound
• Adjustments to the existing signalised pedestrian crossing across Herring Road on the northern
leg of the intersection with Epping Road
• An extended dedicated right turn lane from Epping Road eastbound onto Herring Road
southbound
• An adjusted high angle entry left turn lane from Epping Road westbound onto Herring Road
southbound with modifications to the adjacent traffic island
• Dual right turn lanes northbound from Herring Road onto Epping Road eastbound
• Staged signalised pedestrian crossings across Epping Road on both the eastern and western
sides of the intersection
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Figure 3-6: Proposed road arrangement at the intersection of Epping Road and Herring Road

3.1.2

Upgrade of the Herring Road and Ivanhoe Place intersection

The upgrade of the Herring Road and Ivanhoe Place intersection would include replacing the
existing roundabout with a signalised four-way intersection to provide (refer to Figure 3-7):
• Provision of a dedicated right turn lane, within the existing median, northbound on Herring
Road into Ivanhoe Place eastbound
• Provision of a dedicated right turn lane, within the existing median, southbound on Herring
Road into the access road to the west of the intersection
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•

Realignment of the kerb and gutters to provide kerb side bus lanes (except on the southern
departure side on Herring Road) and two through lanes on Herring Road, including a
southbound bus jump start
• Provision of signalised pedestrian crossing facilities on all four legs of the intersection
• Provision of a dedicated right turn lane, within the existing median, northbound from Herring
Road onto Windsor Drive.
Upgrades along Herring Road would include (refer to Figure 3-7):
• Adjustments to the median along Herring Road, between Ivanhoe Place and Waterloo Road, to
provide two general traffic through lanes and a dedicated bus lane in both directions
• Adjustments to the median along Herring Road between Ivanhoe Place and Windsor Drive to
provide a dedicated northbound right-turn lane into Windsor Drive
• Removal of on-street parking along Herring Road to provide for the additional lane capacity.
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Figure 3-7: Proposed road arrangement on Herring Road, including intersections with Ivanhoe
Place and Windsor Drive

3.1.3

Upgrades to the Herring Road and Waterloo Road intersection

Upgrades of the Herring Road and Waterloo Road intersection to provide (refer to Figure 3-8):
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•

•

•
•
•

•

Adjustments to the western kerb line and footway area on Herring Road to the north of the
intersection with Waterloo Road (outside the rail station) to provide a bus lane northbound
directly into the dedicated bus bay on the northern side of the intersection
Adjustments to the median and line marking on University Avenue to provide two eastbound
through lanes and one dedicated left turn lane. This would include banning the right-turn from
University Ave (eastbound) onto Herring Road southbound
Installation of a high angle entry left turn lane from Herring Road into Waterloo Road
(westbound) with a marked (unsignalised) pedestrian crossing
Adjustments to the median to extend the dual right turn lanes from Herring Road onto Waterloo
Road eastbound
Adjustments to the median and widening into the southern kerb line westbound on Waterloo
Road from Herring Road to Cottonwood Crescent to provide a dedicated left turn lane onto
Herring Road (southbound), a shared left/through lane and dual right turn lanes (one being a
dedicated bus lane) onto Herring Road northbound and the installation of a concrete median
Installation of a retaining wall about 1.5 metres in height and up to 20 metres in length on the
south-eastern corner of the intersection.

Upgrades to the signalised intersection into Macquarie Shopping Centre would include (refer to
Figure 3-8):
• Adjustments to the median and line marking on Waterloo Road to provide one dedicated left
turn lane (buses excepted) for access into the Macquarie Shopping Centre, and two dedicated
through lanes eastbound on Waterloo Road. The dedicated eastbound bus lane would
continue through the intersection on the northern side of Waterloo Road
• Widening to the southern side of Waterloo Road, adjustments to the median and line marking
to provide dedicated right turn into Macquarie Shopping Centre, two through lanes and a
dedicated bus lane westbound
• Adjustments to and reinstatement of the existing shared path.
Upgrades to Waterloo Road would include (refer to Figure 3-8, Figure 3-9, and Figure 3-10):
• Widening of Waterloo Road (into the median and along the northern and southern side of the
road) between Cottonwood Crescent and Lane Cove Road to provide two general through
traffic lanes and a dedicated bus lane in both directions
• Adjustments to and reinstatement of the existing shared path on both sides of Waterloo Road
as required.
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Figure 3-8: Proposed road arrangement at the intersection of Herring Road and Waterloo Road, and along Waterloo Road to Cottonwood Crescent
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3.1.4

Upgrade of the Waterloo Road and Byfield Street intersection

The upgrade of the Byfield Street and Waterloo Road intersection would include replacing the
existing roundabout with a signalised four-way intersection with three sides for general traffic and a
fourth side providing access into a private business park. The intersection would provide (refer to
Figure 3-9):
• Two general traffic through lanes and a bus lane on Waterloo Road both westbound and
eastbound
• A dedicated right turn lane eastbound into Byfield Street (by widening into the median)
• A high angle entry left turn lane from Byfield Street onto Waterloo Road westbound with a
marked (unsignalised) pedestrian crossing
• Dedicated right turn and a shared through/ right turn lanes northbound out of Byfield Street
onto Waterloo Road
• Banning the existing right turn into the business park across from Byfield Street from Waterloo
Road westbound
• Signalised pedestrian crossings on the southern, northern and western sides of the intersection
• Adjustments to and reinstatement of the existing shared path.

3.1.5

Upgrade of the Waterloo Road and Khartoum Road intersection

The upgrade of the Khartoum Road and Waterloo Road intersection would include replacing the
existing roundabout with a four-way signalised intersection. The intersection would provide (refer to
Figure 3-9):
• Two general traffic through lanes and a bus lane on Waterloo Road both westbound and
eastbound
• An extension of the dedicated right turn lane westbound from Waterloo Road onto Khartoum
Road
• A high angle entry left turn lane eastbound from Waterloo Road into Khartoum Road
(northbound) with a marked (unsignalised) pedestrian crossing
• A high angle entry left turn lane southbound out of Khartoum Road into Waterloo Road
(eastbound) with a marked (unsignalised) pedestrian crossing
• Dedicated right turn and a shared through/right turn lane southbound out of Khartoum Road
onto Waterloo Road
• Signalised pedestrian crossings on all sides of the intersection
• Banning the existing right turn into the business park across from Khartoum Road from
Waterloo Road eastbound
• Adjustments to and reinstatement of the existing shared path.
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Figure 3-9: Proposed road arrangement along Waterloo Road at the intersections with Byfield Street and Khartoum Road
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3.1.6

Upgrade of Waterloo Road and Lane Cove Road intersection

The upgrade of the Waterloo Road and Lane Cove Road intersection would be achieved by widening
into the median and northern and southern kerb lines to provide (refer to Figure 3-10):
• Three dedicated right turn lanes eastbound from Waterloo Road onto Lane Cove Road
southbound (with one lane being a dedicated bus lane) and with a dedicated eastbound through
lane
• Lengthening of the dedicated left turn lane eastbound and adjustments to the existing left turn
lane from Waterloo Road onto Lane Cove Road northbound
• Kerb adjustments to the north-eastern corner of the intersection and the median (on the eastern
side of Waterloo Road) to provide dual right turn lanes onto Lane Cove Road northbound, one
dedicated through lane and a left turn (buses excepted) onto Lane Cove Road southbound. The
eastbound through lanes would be reduced from two lanes to one lane
• Installation of a retaining wall about 2 metres in height and up to 70 metres in length on the northeastern corner of the intersection
• The removal of one of the two existing northbound right lanes on Lane Cove Road for access into
Waterloo Road (eastbound) and conversion of this into a median and a single right turn lane
• Adjustments to the existing left turn lane from Lane Cove Road northbound into Waterloo Road
westbound
• Provision of a staged pedestrian crossing on the southern side of the intersection across Lane
Cove Road and adjustments to the existing signalised pedestrian crossings and traffic islands on
the eastern, northern and western sides of the intersection
• Installation of about 300 metres of pedestrian fencing within the median along Waterloo Road
approaching Lane Cove Road, west of the intersection.
Upgrades to Lane Cove Road would include (refer to Figure 3-11):
• Extension of the existing southbound bus lane on Lane Cove Road, between Waterloo Road and
Epping Road, by widening the eastern kerb line to provide a continuous bus lane from Lane Cove
Road to the commencement of the existing left turn lane into Epping Road eastbound
• Reinstating the retaining wall about two metres in height and 150 metres in length along the
eastern kerb line of Lane Cove Road
• Adjustments to and reinstatement of the existing pedestrian paths on both sides of Lane Cove
Road as required
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Figure 3-10: Proposed road arrangement at the intersection of Waterloo Road and Lane Cove Road
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Figure 3-11: Proposed road arrangement along Lane Cove Road between Waterloo Road and
Epping Road

3.1.7

Upgrade of Lane Cove Road and Epping Road (off ramp) intersection

The upgrade of the Lane Cove Road and Epping Road intersection to provide (refer to Figure 3-12
and Figure 3-13):
• Adjustments to the existing island and widening into the southern kerb line to provide a high
angle entry left turn lane with a marked (unsignalised) pedestrian crossing, two dedicated right
turn lanes, a shared through/right turn lane and a bus lane jump start
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•
•

Adjustments to median and line marking to realign the signalised pedestrian crossings on the
southern and eastern sides of the intersection
Extension of the northbound right turn bay, south of Epping Road, by widening into the median
between Allengrove Road and Lorna Crescent.

Figure 3-12: Proposed road arrangement at the intersection of Lane Cove Road and Epping Road
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Figure 3-13: Proposed road arrangement along Lane Cove Road between Allengrove Crescent
and Lorna Avenue

3.2

Design

3.2.1

Design criteria

Standards
The concept design was prepared in accordance with the following standards:
• Guide to Road Design – Austroads (Austroads, 2009)
• RTA Supplement to Austroads Guide to Road Design (2011)
• Road Design Guide (Roads and Traffic Authority of NSW (undated))
• Road Safety Audit Manual and Checklist (Roads and Traffic Authority of NSW, 2005)
• Beyond the Pavement, RTA urban design policy, procedures and design principles (Roads and
Traffic Authority of NSW, 2009)
• Roads and Maritime Delineation Manual (2012)
• NSW Speed Zone Guidelines (Roads and Traffic Authority of NSW, 2011)
• Australian Standards: amended by Roads and Maritime Supplement (2012)
Design Criteria
The key design criteria for the proposal are summarised in Table 3-1.
Table 3-1: Design Criteria
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Design features

Requirement

Number of lanes

Typical lane arrangement along Herring Road and Waterloo Road:
• Up to 6 in both directions, 2 bus lanes & 4 general traffic lanes
Typical lane arrangement along Lane Cove Road:
• Up to 8 in both directions, 2 bus lanes and 6 general traffic lanes

Lane widths

Bus 3.3m, General traffic 3.0m

Design vehicles

14.5m bus Design Vehicle, 19m Semi Trailer Check Vehicle

Median width

0.5 metres

Traffic barriers

Pedestrian fence in median of corridor at various locations

Pavement type

Match to existing

Shared paths

Maintain existing

Retaining walls

Australian Standards

Drainage

1 in 20 year rain event

Signal phasing
(pedestrians)

New traffic signals would have signalised pedestrian crossings installed.

Design Life
The design life of key elements of the proposal is:
• Stormwater/drainage items – 100 years
• Roads – 30 years
• Roadside furniture – 40 years
• Lighting – 20 years
• New local road pavements – 20 years, to match existing pavements.

3.2.2

Engineering constraints

There are a number of constraints which have influenced the development of the proposal design
and are detailed below:
• Existing road corridor
• Minimum travel lane widths for both buses and general traffic
• Existing commercial, residential development and student accommodation on either side of the
road corridor
• Existing above and below ground services (i.e. public utilities)
• Existing railway corridor below the road network
• Construction timeframe to meet the ECR closure period (from late 2018)
• Maintaining access to existing residential and commercial properties
• Minimising property acquisition requirements
• Maintaining traffic flow during construction
• Minimising flood impacts.

3.3

Construction activities

This section provides a summary of the likely construction methodology, staging, work hours, plant
and equipment and associated activities that would be used to construct the proposal. For the
purpose of this REF, an indicative construction plan and methodology are provided. Detailed
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construction staging plans and methods would be determined by the construction contractor(s)
after completion of the detail design.

3.3.1

Construction staging

Roads and Maritime undertook a number of preliminary investigations to inform the concept
design. This included:
• Traffic investigations to identify the potential impacts of construction traffic controls throughout
the local road network and potential construction staging
• Utility investigations were undertaken to identify the type and location of utilities that would
require relocation as part of the proposal
• Preliminary environmental investigations to identify potential constraints
Using this information, a constructability workshop was held with Roads and Maritime
representatives, stakeholders and constructability specialists. This workshop identified the aspects
of the proposal that could feasibly be developed and constructed prior to the ECR closure period,
whilst providing some benefit to the efficiency of traffic and bus movements during the ECR closure
period. The remainder of these works could then be constructed after the closure period has
finished and would provide general road network upgrades and bus transport improvements, to
address general road congestion and cater for longer term growth in the precinct. This is staging is
further described below.
As part of Sydney Metro Northwest, the existing Epping to Chatswood Rail line (ECR) would be
converted to rapid transit standards. To facilitate this conversion, the ECR would be shut for a
period of up to seven months. During this period, the rail services between Epping and Chatswood
would be replaced by buses. Buses would replace the train services between these two stations
using routes that were assessed and approved as part of the Epping to Chatswood Railway –
Conversion to Rapid Transit Review of Environmental Factors (TfNSW, 2014), which includes one
along Waterloo Road , Herring Road and onto Epping Road. The ECR construction works and the
subsequent closure are expected to commence in late 2018 and are expected to generate up to an
additional 30 buses per hour in peak hours along the bus routes through Macquarie Park.
Therefore the proposal, as outlined above, has been prioritised into different stages in order to
provide additional bus capacity in the short term, while also providing long term network
improvements.
The Stage 1 works would likely commence in mid-end 2017 and must be completed prior to the
ECR closure (expected late 2018). To minimise any impacts to traffic and buses during the closure
period, no planned road works for this proposal that are along the ECR bus replacement routes
would be undertaken during the closure period. The remainder of the road network upgrades
(referred to as Stage 2) would then be undertaken after the completion of the ECR closure, likely
from late 2019 and are likely to take between 18-24 months to complete.
Staging the works would minimise construction impacts, and ensure the key elements are
completed for the ECR closure.
The works that were identified to be completed as part of the Stage 1 works were determined by:
• An analysis of traffic modelling to identify the potential impacts of construction phasing
• An analysis of operational modelling including the increased buses from the ECR bus
replacement
• Identification of the utility works that would be required at each location. Utility works can have
unpredictable timeframes for planning and relocation works, therefore there was potential any
utility works may cause construction works to over-run and clash with the ECR bus
replacement period.
• Identification of any works that would require property acquisition. Property acquisition
timelines can be from 12 -18 months and as a result any work that needed property acquisition
was moved into Stage 2 as this work could not be carried out in time for Stage 1.
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The following works have been identified as being undertaken as part of Stage 1 include (refer to
Figure 3-14):
• Upgrades of the following intersections:
• Herring Road and Epping Road (north side)
• Herring Road and Ivanhoe Place replacing the existing roundabout with a four way
signalised intersection
• Herring Road and Waterloo Road (lane and median adjustments only)
• Waterloo Road and Lane Cove Road (lane and median adjustments only)
• Lane Cove Road and Epping Road
• Adjustments to the median along Herring Road to provide two general traffic through lanes and
a dedicated bus lane in both directions between Epping Road and Waterloo Road
• Upgrade of Lane Cove Road approaching the Epping Road intersection northbound and to
extend the right-turn lane from Lane Cove Road (northbound) onto Epping Road (eastbound)
• Removal of about 50 trees
• Removal of up to 115 parking spaces along Herring Road and Waterloo Road.
The remainder of the works as outlined in Section 3.1 would be undertaken as part of the Stage 2
works. The delivery of this works package would be determined throughout detailed design.
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Figure 3-14: Proposed Stage 1 works
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3.3.2

Work methodology

The proposal would be delivered in two primary stages in order to minimise cumulative impacts of
the proposal with other infrastructure development occurring within the proposal area.
Subject to approval, construction of Stage 1 works would likely commence in mid-end 2017 and
must be completed prior to the ECR closure (expected late 2018). These works are identified
above in Section 3.3.1 and would be located along Herring Road and at the following intersections:
• Herring Road and Epping Road
• Herring Road and Waterloo Road
• Waterloo Road and Lane Cove Road
• Lane Cove Road and Epping Road.
The remaining works would be undertaken as part of Stage 2 after the completion of the ECR
closure (likely late-2019) and the breakdown of these construction works, stages and timeline
would be determined during detailed design based on consultations, impacts, delivery and funding.
The proposed construction works and methodology provided is indicative and based on the current
concept design and would be further developed during the detailed design of the proposal by the
nominated contractor in consultation with Roads and Maritime.
In the event that construction staging results in environmental impacts above those assessed in
this REF, further environmental assessment would be required to be undertaken and approved by
Roads and Maritime
Construction works would be expected to involve the following methodology:
• Pre-construction identification and marking of sensitive areas as identified in this REF and the
CEMP
• Site establishment (including temporary fencing and construction compound)
• Installation of traffic management measures such as placing safety barriers in accordance with
the traffic control plan
• Vegetation removal and installation of erosion and sediment controls
• Property adjustment work
• Bulk excavation
• Utility adjustment
• Drainage work
• Pavement/kerb and gutter construction
• Road pavement construction including compaction of select fill, sub base, and asphalt wearing
surface
• Installation of permanent traffic control signals
• Installation of line marking and signposting
• Landscaping work
• Signposting
• Site clean-up.
Table 3-2 describes the location where construction activities would be undertaken.
Table 3-2: Location of construction activities
Construction activity

Location

Road and pavement adjustments,
including:
• Realignment of lanes
• Reconfiguration of bus lane
surfacing and markings
• Median. kerb and gutter work

•
•
•
•
•
•

Herring Road
Waterloo Road
Byfield Street
Khartoum Road
Lane Cove Road
Epping Road
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Construction activity

Location

Installation of bus lanes

•
•
•

Herring Road (north and southbound)
Waterloo Road (east and westbound)
Lane Cove Road (southbound)

Installation or removal of bus
stops, bus shelters and bus
zones

•
•
•

Herring Road
Waterloo Road
Lane Cove Road

Removal of parking and loading
zones

•
•
•

Herring Road
Waterloo Road
Byfield Street

Table 3-3 describes the construction methodology specific to each of the proposed infrastructure
changes.
Table 3-3: Construction methodology
Construction activity

Construction methodology

Road and pavement adjustments,
including:
• Realignment of lanes
• Reconfiguration of bus lane
surfacing and markings
• Median. kerb and gutter work

•

•
•

•
•
•
•
•
•
•
•
•
•
•
•

•
•
•

•
•
•

Obtain required working approvals from network authorities
(including Traffic Management Centre (TMC) and City of
Ryde Council)
Notify adjacent businesses and residents of proposed work
Establish temporary fencing to secure work site (ATF
fencing and/or traffic barriers to re-direct pedestrians and
traffic using appropriate directional signage)
Establish traffic control at worksite including the supply of
Variable Message Signs (VMS)
Establish environmental controls
Potholing for underground services (if required)
Surveying and establishment of any underground services.
Relocate public utilities (if impacted).
Install/remove or cover signposting (if needed)
Saw-cut kerb and gutter/footpath/road pavement and store
existing pavers for re-use.
Box-out new median, kerb and gutter to required alignment
and depth
Remove spoil from site to authorised and approved site
Adjust or rebuild drainage pits (if impacted)
Construct new base for new median, kerb and gutter
Remove or relocate stone median, kerb and gutter to new
alignment. Concrete median, kerb and gutter to be
removed and replace with new median kerb and gutter
Pavement widening or heavy patching to fill hole following
realignment of kerb
Re-establish footway to match surrounding (pavers to tie
in/place new concrete/place new asphalt)
Relocate traffic signal posts and mast arms (if required) to
meet standard clearances to new kerb alignment. Provide
temporary signals if required
Reinstate signposts
Remove temporary fencing/barrier
Disenable traffic control at worksite and notify TMC and
City of Ryde Council
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Construction activity

Installation of bus lanes

Construction methodology
•
•

Re-open footpath to pedestrians and road to traffic
The requirement for mill and re-sheet for line marking and
lane realignment would be determined at the detailed
design phase

•

Obtain required working approvals from network authorities
(including TMC and City of Ryde Council).
Notify adjacent businesses and residents of proposed night
work including potential road closures and detours.
Notify emergency services and TMC of proposed road
closures and detours.
Establish traffic control at worksite including the supply of
VMS’s for road closure and detours.
Establish environmental controls
Potholing for underground services.
Surveying and establishment of any underground services.
Relocate public utilities (if impacted).
Install/remove or cover signposting (if needed).
Mill and re-sheet up to 50mm of wearing course asphalt
including heavy patching if required.
Apply red/green epoxy paint in specified lanes.
Reinstate line-marking and raised pavement markers
(RPM) or temporary pavement markers if required.
Reinstate traffic loops.
Disenable traffic control at worksite and notify TMC
Re-open road lane to traffic.

•
•
•
•
•
•
•
•
•
•
•
•
•
•
Installation or removal of bus
stops, bus shelters and bus
zones

•
•
•

•
•
•
•
•
•
•
•

•
•
•

•

Obtain required working approvals from network authorities
(including TMC and City of Ryde Council)
Community notification to impacted residents and
businesses
Establish temporary fencing to secure work site (ATF
fencing and/or traffic barriers to re-direct pedestrians and
traffic using appropriate directional signage)
Temporary relocation of bus stops (if required)
Establish traffic control at worksite including the supply of
VMS
Establish environmental controls
Potholing for underground services
Relocate public utilities (if required)
Remove existing bus stop signage (if required)
Fabricate new bus shelter and bus stop signage off-site
Saw-cut footpath to construct concrete slab for new bus
shelter. The existing footpath may be used as a base
subject to City of Ryde Council permission. If permission is
provided, the saw-cut would be required for the footings
and power supply trench
Trench and connect new electricity cable to new bus
shelter
Remove spoil from site to authorised/approved site
Pour concrete slab for new bus shelter to design level (if
required). Check that there is no sag point and that water
drains away from the area sufficiently
Deliver new bus shelter components and assemble on-site
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Construction activity

Construction methodology
•
•
•
•
•
•
•
•

Removal of parking and loading
zones

•
•

•
•
•

•
•
•
•

3.3.3

Establish footpath to match surrounding (pavers to tie
in/place new concrete/place new asphalt)
Install new bus stop signage
Cover the new sign(s) if necessary until the bus
stops/shelters or bus zones are ready for use
Alterations to street lighting (as required)
New stormwater line and pits (as required)
Remove temporary fencing and barriers
Disenable traffic control at worksite and notify TMC and
City of Ryde Council.
Re-open footpath to pedestrians.
Obtain required working approvals from network authorities
(including TMC and City of Ryde Council)
Establish temporary fencing to secure work site (ATF
fencing and/or traffic barriers to re-direct pedestrians and
traffic using appropriate directional signage)
Remove existing signage (if required)
Fabricate new signage off-site
Saw-cut footpath to construct concrete slab for new
signage. The existing footpath may be used as a base
subject to City of Ryde Council permission. If permission is
provided, the saw-cut would only be required for the
footings
Remove spoil from site to authorised/approved site
Pour concrete slab for new sign foundation to design level
(if required)
Establish footpath to match surrounding (pavers to tie
in/place new concrete/place new asphalt)
Install new signage.

Construction hours and duration

Subject to approval the proposal would progress to the detailed design stage. Proposal
construction start dates would be mid-end 2017 for Stage 1 works and remainder of the works
would be undertaken as part of Stage 2 with works likely to start late 2019/early 2020.
Construction work for the proposal would generally be carried out during standard working hours,
as follows:
• Monday to Friday, 7am to 6pm
• Saturday, 8am to 1pm
• Sunday and Public Holidays, no work.
Out of hours work would be required for components of the proposal on Lane Cove Road and
Epping Road (due to road network management requirements) and for other works where
temporary lane closures cannot be accommodated during standard working hours. In addition,
night works along Herring Road are expected as part of the Stage 1 construction due to the limited
timeframe to complete the works prior to the ECR closure period.
Out of hours work would be subject to permitted road occupancy licences (ROLs) and construction
staging. Out of hours works would be carried out in line with the procedures contained within the
EPA Interim Construction Noise Guideline (ICNG) (DECC 2009) and the Roads and Maritime
Environmental Noise Management Manual (RTA 2001).
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The local community would be notified a minimum of five days prior to works outside of standard
hours commencing. They would be provided with works details and contact information if there are
any issues.
A noise and vibration assessment has been undertaken for the proposal. Refer to Section 6.4 for
detail.

3.3.4

Plant and equipment

A range of plant and equipment would be used during construction. The final equipment and plant
requirements would be determined by the construction contractor. An indicative list of plant and
equipment is provided below:
• Bulldozers
• Backhoes
• Dump trucks
• Road trucks
• Excavators
• Backhoes
• Piling rigs
• Cranes
• Concrete pumps/vibrators
• Road sweepers
• Water trucks
• Water pumps
• Concrete saws
• Asphalt pavers
• Roller/compacters/compressors
• Line marking truckers
• Graders
• Scrapers
• Concrete trucks
• Generators
• Chainsaws
• Jackhammers
• Mulchers.

3.3.5

Earthworks

The majority of the earthworks would be associated with excavation of road pavements, medians
and road verges, utility relocations and pavement installation as part of the road widening works.
No large scale earthworks are required as part of this proposal.
The volumes of materials associated with earthworks would be small due to the localised nature of
the roadworks. Earthwork requirements would be confirmed during detailed design.

3.3.6

Source and quantity of materials

The road pavement materials would be sourced from appropriately licensed facilities (e.g.
quarries). The demand for resources would be separated into the various stages of construction
works.
Imported materials would be sourced from commercial suppliers in nearby areas, wherever
possible. As part of the concept design for Stage 1, a preliminary assessment of potential sources
of material would be completed to identify where suitable material is available from local quarries.
Sources of materials for the following stages of construction would be determined during further
development of those designs.
Surplus or unsuitable material that cannot be used on-site would be classified in accordance with
the Waste Classification Guidelines (DECCW, 2009) and disposed of at an approved materials
recycling or waste disposal facility.
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The amount of water that would be required during construction is unknown at this stage. The
amount would depend on material sources and methodologies applied by the contractor. It is
proposed that water would be obtained from the local water supply network.

3.3.7

Traffic management and access

Construction of the proposal would generate heavy vehicle movements that would mainly be
associated with:
• Delivery of construction materials
• Spoil and waste removal
• Delivery and removal of construction equipment and machinery
• Movement of materials, resources and construction staff between the construction areas and
the compound site.
Construction vehicles would access the site via arterial roads wherever possible. However, given
that these roads already carry high volumes of traffic it is anticipated that the proposal would have
a minor impact above what is currently experienced, as this additional construction traffic would be
well within the range of daily variation in traffic on these routes.
Construction of the proposal would also generate light vehicle movements, and these would be
broadly associated with staff movements to and within (between construction areas and the
compound site) the site. This generation of light vehicles is likely to be small (about 10 – 20
depending on the construction stage) and take place outside of network peak hours, having a
minor impact on the existing road network. Where possible these vehicles would be parked in the
site compound to minimise impact on local parking supply.
Breaking the construction into various stages would minimise the amount of vehicle movements at
any one time, by limiting the amount of works undertaken at once. The staging also removes
potential for traffic impacts during the ECR closure period and impacting on the bus replacement
services. The estimated number of these heavy vehicle movements per day for the Stage 1
construction would be about 20 vehicles. It would depend on the delivery of the following stages as
to how many heavy vehicle movements would be required during these stages.
Stage 1 has identified a proposed compound site located at 45-61 Waterloo Road (its use would
be subject to approval with NSW Property). It is predicted that vehicle movements to and from this
site to access the construction area would use the general routes outlined in shown in Figure 3-15.
Refer to Section 6.1 for a more detailed assessment of traffic and transport impacts.
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Figure 3-15: Proposed compound site and construction vehicle route

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

80

Access points along the construction route include:
• Access into the following business parks:
• 35-41 Waterloo Road, Macquarie Park
• 101-107 Waterloo Road, Macquarie Park
• 93-99 Waterloo Road, Macquarie Park
• 85-91 Waterloo Road, Macquarie Park
• 68 Waterloo Road, Macquarie Park
• 63-71 Waterloo Road, Macquarie Park
• Access into the following commercial properties:
• Medical centre at 124 Epping Road, North Ryde
• Macquarie Shopping Centre along Waterloo Road, near Cottonwood Crescent
• Access into the following educational properties:
• Macquarie University via University Avenue at the corner of Herring Road and Waterloo
Road
• Morling College, Dunmore Lang College and Robert Menzies College along Herring Road
• Access into the following roads:
• Paul Street, Whiteside Street (North Ryde)
• Saunders Close, Ivanhoe Place, Windsor Drive, Byfield Street and Khartoum Road
(Macquarie Park),
• Access into the following private properties:
• 126 – 166 Epping Road, North Ryde
• 110 – 126 Herring Road, Macquarie Park
• Access into Macquarie University and Macquarie Park train stations
• Pedestrian footpaths and shared paths – further discussion is provided in Section 2.2.1.
The construction of the various stages would require the closure of some lanes, either permanently
or temporarily (e.g. only at night) throughout the construction periods. Traffic modelling has been
carried out to determine the number of lanes that could be reduced in capacity through the network
and the impact that this would have on traffic operations through the area. The traffic modelling
undertook a worst case scenario assuming that all the proposed works would be undertaken at
once. This information has been used to inform the proposed stages of construction, what controls
and lane closures could be installed and the impact/delays that this would have on traffic
operations through the area (refer to Section 6.1 for more detail). All road and lane closures would
be done in accordance with ROLs obtained for the proposed works.
The proposal would require the development of a Traffic Management Control Plan for all stages of
construction. This would include plans for general traffic, bus routes, heavy vehicle movements,
parking and property and pedestrian access.

3.4

Ancillary facilities

For the purposes of Stage 1 construction works (expected to commence in mid-end 2017) a
proposed compound site has been identified at 45-61 Waterloo Road, Macquarie Park (refer to
Figure 3-15). This block of land is currently vacant (owned by NSW Property) with hard stand
areas and two driveway access points off Waterloo Road. The potential impacts associated with
the proposed site compound have been assessed in this REF. The site has been selected with
consideration to the following criteria:
• Proximity to the proposal site
• Vacant site with exiting hardstand area, with existing vehicle access and egress
• Relatively flat ground that does not require substantial reshaping
• In plain view of the public to deter theft and illegal dumping.
The above compound site is scheduled for re-development in the next few years by the NSW
government via NSW Property. Therefore this site is unlikely to be available for use as a
compound site for future construction stages, however the timing of Stage 1 works could enable
this site to be utilised (subject to approval from NSW Property). A compound site for future stages
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would be identified as part of detailed design process prior to construction, and where required
further assessments under the EP&A Act would be undertaken.
Site compound facilities would include portable buildings with amenities (such as lunch facilities
and toilets), secure and bunded storage areas for site materials (where required), including fuel
and chemicals, office space for on-site personnel, and associated parking.
Stockpile locations would be refined during the detailed design phase using the criteria set out in
the Stockpile Management Guideline (RTA, 2011).
Sites would be securely fenced with temporary fencing. Signage would be erected advising the
general public of access restrictions. Upon completion of construction, the temporary site
compound, work areas and stockpiles would be removed, the site cleared of all rubbish and
materials and rehabilitated.

3.5

Public utility adjustment

Preliminary investigations have indicated that the following existing utilities and corresponding
authorities were found to be within the extents of the proposal:
• Overhead and underground electricity – Ausgrid
• Water reticulation – Sydney Water
• Sewer reticulation – Sydney Water
• Telecommunications – Telstra, Optus, and UEComm
• Gas – Jemena.
Consultation with utility owners would be carried out throughout the detailed design phase. The
final location of any relocated utilities is still subject to this consultation and has not been defined to
date. The utilities would generally be relocated into the new footpath alignment.
In January 2017 a utility impact assessment was completed based on the proposed road design
and the utility information provided by ‘Dial Before You Dig’ (DBYD). Each of the utilities impacted
have been assessed for their complexity (low, medium or high), depending on the expected time
frame taken to complete the design and relocation works for each utility.
The assessment is based on the assumption that services are at typical design levels/depth, and
excavation up to 750mm deep would be required to install new pavement. Following potholing and
confirmation of actual pavement thickness’s the quantum of service relocations may be reduced.
The utilities that would be impacted by the proposal are identified in Table 3-4. Generally, utilities
that would require relocation as part of the proposal would be relocated to the new kerbline/footpath alignment and would be within the identified proposal area.
Table 3-4: Utility impact assessment based on DBYD information and proposed road design
Location

Service

Service Type

Service
Provider

Complexity

Herring Road and Epping
Road intersection

Gas

Gas main

Jemena

Medium

Electrical

Underground

Ausgrid

Medium –
high

• HV
• LV
Overhead
• LV
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Location

Service

Service Type

Communications Optic Fibre

Service
Provider

Complexity

Optus

High

Telstra
UEComm
Water

Water main
•
•
•
•
•

100 CICL
150 CICL
250 CICL
250 DICL
250
mPVC

Sydney
Water

Low –
medium

Herring Road

Gas

Gas main

Jemena

Medium

Herring Road and Ivanhoe
Place intersection

Gas

Gas main

Jemena

Medium

Herring Road and Windsor
Drive intersection

Gas

Gas main

Jemena

Medium

Electrical

Underground

Ausgrid

Medium –
high

Communications Optic Fibre
Main

Telstra

High

Water

Sydney
Water

Medium

•
•

Water main
•

Herring Road and Waterloo
Road intersection

LV
HV

250 SCL

Gas

Gas main

Jemena

Medium

Electrical

Underground

Ausgrid

Medium –
high

Telstra

High

Sydney
Water

Low

•
•

HV
LV

Communications Optic Fibre
Main
Water

Water main
•
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Location

Service

Service Type

Service
Provider

Complexity

Sewer

Sewer main

Sydney
Water

Low

Ausgrid

Medium –
high

Telstra

High

•
Waterloo Road and Byfield
Street intersection

Electrical

S 150

Underground
•
•

HV
LV

Communications Optic Fibre
Main

Optus
UEComm

Water

Water main
•

Waterloo Road and Khartoum
Road intersection

150 CICL

Sydney
Water

Low

Gas

Gas main

Jemena

Medium

Electrical

Underground

Ausgrid

High

Telstra

High

•

HV

Communications Optic Fibre
Main

Optus
UEComm

Waterloo Road and Coolinga
Street intersection

Gas

Gas main

Jemena

Medium

Electrical

Underground

Ausgrid

Medium –
high

Telstra

High

Sydney
Water

Medium –
high

Jemena

Medium

•
•

HV
LV

Communications Optic Fibre
Main
Sewer

Sewer main
•
•

Waterloo Road and Lane

Gas
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Location

Service

Service Type

Service
Provider

Complexity

Cove Road intersection

Electrical

Underground

Ausgrid

Medium –
high

Telstra

High

• HV
• LV
Overhead
•

LV

Communications Optic Fibre
Main

Optus
UEComm

Water

Water main
•
•
•
•

150 CICL
200 CICL
375 CICL
150
mPVC

Sydney
Water

Low –
medium

The identified utilities in Table 3-4 would be impacted and relocated as a result of the following
works:
• Herring Road
• Widening into the median
• Realignment of the kerb line
• Waterloo Road
• Widening into the median
• Realignment of the kerb line
• Byfield Street
• Realignment of the kerb line
• Khartoum Road
• Realignment of the kerb line
• Lane Cove Road
• Widening into the median
• Realignment of the kerb line
• Epping Road
• Realignment of the kerb line
Refer to Section 3.1 for a detailed description of proposed works.
The following approach for the public utility adjustments would be undertaken during the detailed
design stage:
• Utility impact assessment – use level B-survey, updated DBYD info, and Sydney Water and
Ausgrid as ‘builts’
• Assess the complexity of individual relocations. Relocations that are particularly complex (i.e.
with lengthy design and construction programs) would be completed in Stage 2 should they not
be achievable in the timeframe available.
• Arrange pot holing of services via RMS Utility Survey
• Input potholing, road design and 3 D survey into 3D model
• Consult with road designers to see where road design can be modified to allow services to be
left in place / protected i.e. Alter alignment / minimise pavement thickness
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•
•
•
•

•
•
•

Produce a services relocation schedule, with expected design and construction timings
Progress water relocation designs via ESC in-house designers
Progress power and street lighting designs via ESC in-house designers
Concept designs for communications relocations to be provided to providers once the road
design has been finalised
• There are a large number of underground communication assets, including a pole mounted
mobile phone tower. These assets are owned by a number of communications providers
and are likely to be regularly updated during the design and construction period. The
proposal would need to obtain regular updates of their proposed works from the utility
companies
Gas relocation designs
Utility coordinator to have regular meetings with utility designers and service providers to
monitor progress, ensuring all designs have been inputted into 3D model for clash detection
Utility design approvals for power and water are likely to be in accordance with service
providers’ standard timings once the deeds / agreements are signed. The timings would be
dependent on complexity.

3.6

Property acquisition

The need for property acquisitions is still being investigated and would be further refined during the
detailed design phase. Based on the concept design and subject to negotiations in accordance
with the Land Acquisition (Just Terms Compensation) Act 1991, the following property adjustments
that may be required are outlined in Table 3-5.
Table 3-5: Proposed property acquisition
Description

Total area
(m2)

Road

Property

Lot and DP

Land use
zone
(LEP)

18/SP1187116

B4

Partial strip
acquisition

225

Herring
Road

Morling College

Partial strip
acquisition

32

Herring
Road

131 Herring Road,
22/DP36459
Macquarie Park

R2

Partial strip
acquisition

162

Herring
Road

132 Herring Road,
17/DP858135
Macquarie Park

B4

Partial strip
acquisition

53

Herring
Road

133 Herring Road,
21/DP36459
Macquarie Park

R2

Partial strip
acquisition

17

Herring
Road

136 Herring Road,
7/DP569359
Macquarie Park

B4

Partial strip
acquisition

21

Herring
Road

136 Herring Road,
8/DP569359
Macquarie Park

B4

Partial strip
acquisition

30

Herring
Road

137 – 143 Herring
Road, Macquarie
Park

CP/SP20191

B4

Partial strip
acquisition

47

Herring
Road

175 Herring Road,
CP/SP60143
Macquarie Park

B4
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Description

Total area
(m2)

Partial strip
acquisition

384

Road

Property

Lot and DP

Land use
zone
(LEP)

Herring /
Waterloo
Road

Herring Road,
Macquarie Park

191/DP1157041

B4

Partial strip
acquisition

232

Waterloo
Road

33 Waterloo
Road, Macquarie
Park

9/DP1043041

B3

Partial strip
acquisition

175

Waterloo
Road

35 Waterloo
Road, Macquarie
Park

8/DP1043041

B3

Partial strip
acquisition

45

Waterloo
Road

43 Waterloo
Road, Macquarie
Park

101/DP1130630

B3

Partial strip
acquisition

47

Waterloo
Road

44 – 48 Waterloo
Road, Macquarie
Park

6/DP1043041

B3

Partial strip
acquisition

119

Waterloo
Road

45 – 61 Waterloo
Road, Macquarie
Park

102/DP1130630

B3

Partial strip
acquisition

84

Waterloo
Road

50 Waterloo
Road, Macquarie
Park

7/DP1013041

B3

Partial strip
acquisition

89

Waterloo
Road

52 – 58 Waterloo
Road, Macquarie
Park

5/DP1043041

B3

Partial strip
acquisition

62

Waterloo
Road

60 – 66 Waterloo
Road, Macquarie
Park

4/DP1043041

B3

Partial strip
acquisition

110

Waterloo
Road

68 – 76 Waterloo
Road, Macquarie
Park

5/DP1046092

B3

Partial strip
acquisition

16

Waterloo
Road

78 Waterloo
Road, Macquarie
Park

6/DP1046092

B3

Partial strip
acquisition

412

Waterloo
Road

80 Waterloo
Road, Macquarie
Park

4/DP270258

B4

Partial strip
acquisition

28

Waterloo
Road

82 – 84 Waterloo
Road, Macquarie
Park

9/DP1046092

B4
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Description

Total area
(m2)

Road

Property

Lot and DP

85 – 91 Waterloo
Road, Macquarie
Park

2/DP1046092

Land use
zone
(LEP)

Partial strip
acquisition

172

Waterloo
Road

Partial strip
acquisition

71

Waterloo
Road

93 – 99 Waterloo
Road, Macquarie
Park

3/DP1046092

B3

Partial strip
acquisition

25

Waterloo
Road

Shrimpton’s
Creek

11/DP1046092

RE1

Partial strip
acquisition

32

N/A

Property Access

1/DP270258

B4

Partial strip
acquisition

122

Byfield
Street

16 Byfield Street,
Macquarie Park

3/DP270285

Partial strip
acquisition

422

Khartoum
Road

1 – 5 Khartoum
Road, Macquarie
Park

Partial strip
acquisition

144

Lane Cove
Road

269 Lane Cove
Road, Macquarie
Park

3/DP1129811

B3

Partial strip
acquisition

176

Lane Cove
Road

396 Lane Cove
Road, Macquarie
Park

5/DP1130105

B3

Partial strip
acquisition

10

Epping
Road

67 – 73 Epping
Road, Macquarie
Park

100/DP700942

B3

Partial strip
acquisition

10

Epping
Road

75 Epping Road,
Macquarie Park

101/DP1213957

B3

Partial strip
acquisition

138

Cottonwood
Crescent

Parkland

11/DP1046092

RE1

2/DP1043041

B3

B3

B3

Refer to Figure 3-16 for the locations of the proposed property acquisition.
Roads and Maritime would carry out ongoing consultation with all affected landholders.
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Figure 3-16: Proposed property acquisition as part of the proposal
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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 state environmental planning policies, local environmental plans and other
legislation.

4.1

Environmental Planning and Assessment Act 1979

The EP&A Act establishes the system of environmental planning and assessment in NSW. This
proposal is subject to the environmental impact assessment and planning approval requirements of
Part 5 of the EP&A Act. Part 5 of the EP&A Act specifies the environmental impact assessment
requirements for activities undertaken by public authorities, such as Roads and Maritime, which do
not require development consent under Part 4 of the Act.
In accordance with Section 111 of the EP&A Act, Roads and Maritime, as the proponent and
determining authority, must examine and take into account to the fullest extent possible all matters
affecting or likely to affect the environment by reason of the Proposal.
Clause 228 of the Environmental Planning and Assessment Regulation 2000 (EP&A Regulation)
defines the factors which must be considered when determining if an activity assessed under Part
5 of the EP&A Act has a significant impact on the environment.
Chapter 6 of the REF provides an environmental impact assessment of the Proposal and Appendix
B specifically responds to the factors for consideration under clause 228.

4.1.1

State Environmental Planning Policies

State Environmental Planning Policy (Infrastructure) 2007
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective
delivery of infrastructure across the State.
Clause 94 of ISEPP permits development on any land for the purpose of ‘a road or road
infrastructure facilities’ to be carried out by or on behalf of a public authority without consent.
As the proposal is for a ‘road or road infrastructure facilities’ and is to be carried out by Roads and
Maritime, it can be assessed under Part 5 of the Environmental Planning and Assessment Act
1979. Development consent from Ryde Council is not required.
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.
Part 2 of the ISEPP contains provisions for public authorities to consult with local councils and
other public authorities prior to the commencement of certain types of development. Consultation,
including consultation as required by ISEPP (where applicable), is discussed in chapter 5 of this
REF.
Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005
Ryde LGA is located within the boundary of the Sydney Harbour Catchment and would therefore
be subject to the Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005
(Sydney Harbour SREP).
While the proposal has been undertaken in accordance with the general aims of the Sydney
Harbour SREP, the proposal is not located within a zoned area under the Sydney Harbour SREP
and therefore assessment under the Sydney Harbour SREP is not required.
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State Environmental Planning Policy 55 – Remediation of Land
SEPP 55 provides a State-wide approach to the remediation of contaminated land for the purpose
of minimising the risk of harm to the health of humans and the environment. While consent for the
Proposal is not required, the provisions of SEPP 55 have been considered in the preparation of
this REF.
Section 6.6 of this REF contains an assessment of the potential contamination impacts of the
Proposal. It is unlikely that any large-scale remediation (Category 1) work would be required as
part of the proposal.
State Environmental Planning Policy No. 19—Bushland in Urban Areas
This SEPP protects and preserves bushland within certain urban areas, as part of the natural
heritage or for recreational, educational and scientific purposes. The Policy is designed to protect
bushland in public open space zones and reservations, and to ensure that bush preservation is
given a high priority when local environmental plans for urban development are prepared.
Schedule 1 of the SEPP lists areas/part areas to which the Policy applies. Ryde LGA is listed
within Schedule 1. The SEPP states that public authorities cannot disturb bushland zoned or
reserved for open space without consideration of the aims of the SEPP.
The proposal involves the removal of about 150 trees along Epping Road, Herring Road, Waterloo
Road and Lane Cove Road. Refer to Section 6.1 for assessment of potential biodiversity impacts
resulting from the proposal. Consideration has been made to the aims of the Policy, and a
significant impact on the bushland in urban areas is not expected.

4.1.2

Local Environmental Plans

The Proposal is located within the Ryde LGA as described in the Ryde Local Environmental Plan
2014 (Ryde LEP). The provisions of the ISEPP mean that consent for the proposal under the Local
Environmental Plans (LEPs), prepared by councils for an LGA, do not apply. However, during the
preparation of this REF, the provisions of the Ryde LEP were considered.
Ryde Local Environmental Plan 2014
The Ryde LEP is the governing plan for the Ryde LGA. The proposal would be undertaken on land
generally zoned as SP2 Infrastructure Classified Road, B3 Commercial Core, B4 Mixed Use, R2
Low Density Residential and E2 Environmental Conservation. The proposal is also zoned as
‘Macquarie Park Corridor’ and ‘Designated state public infrastructure’.
Figure 4-1 shows the relevant section of the zoning map from the Ryde LEP, with the indicative
location of the Proposal.

Table 4-1 summarises the relevant aspects of the Ryde LEP zoning controls.

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

91

Figure 4-1: Ryde LEP zoning map
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Table 4-1: Relevant provisions of the Ryde LEP
Zone Objective

Relevance to the proposal

SP2 Infrastructure
To provide for infrastructure and related
uses.

The proposal would provide new road related
infrastructure, to reduce congestion and improve
traffic flow within the area.

To prevent development that is not
compatible with or that may detract from the
provision of infrastructure.

The proposal is compatible with surrounding land
uses, and is required to provide for improved public
transport infrastructure throughout the area. In
addition, it would support the construction of the
ECR conversion to Sydney Metro Northwest.

To ensure the orderly development of land
so as to minimise any adverse effect of
development on other land uses.

The proposal has been designed to ensure minimal
impact on other adjacent land uses. Chapter 6
provides an assessment and implements mitigation
measures to reduce any adverse impacts.

B3 Commercial Core
To provide a wide range of retail, business,
office, entertainment, community and other
suitable land uses that serve the needs of
the local and wider community.

The proposal would improve the local road network
in the short term by supporting the closure of the
ECR and in the long term by providing improved
access to public transport (buses & trains). This
would provide continued access to the surrounding
commercial, business and entertainment land uses
for the future.

To encourage appropriate employment
opportunities in accessible locations.

The proposal would provide improved access for
commuters to employment opportunities within the
area in both the short and long term.

To maximise public transport patronage
and encourage walking and cycling.

The proposal would support public transport
services during the seven month closure of the ECR
due to its conversion to Sydney Metro Northwest
and would improve the efficiency of the local and
regional road network in the long term, which would
assist in the efficient running of bus services to this
area.

B4 Mixed Use
To provide a mixture of compatible land
uses.

The proposal is surrounded by various land uses
(mixed use and residential).The proposal aims to
improve bus and road networks for all land uses in
within the Macquarie Park region.

To integrate suitable business, office,
residential, retail and other development in
accessible locations so as to maximise
public transport patronage and encourage
walking and cycling.

The new road related infrastructure is intended to
encourage public transport use and improve
pedestrian access to surrounding land uses.
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To ensure employment and educational
activities within the Macquarie University
campus are integrated with other
businesses and activities.

The new road related infrastructure would improve
the integration of employment and educational
facilities within the Macquarie Park region.

To promote strong links between Macquarie
University and research institutions and
businesses within the Macquarie Park
corridor.

The proposal would provide improved links between
Macquarie University and businesses to meet the
needs of the community.

R2 Low Density Residential
To provide for the housing needs of the
community within a low density residential
environment.

Not applicable. The proposal would provide new
road related infrastructure.

To enable other land uses that provides
facilities or services to meet the day to day
needs of residents.

The new road related infrastructure is intended to
encourage public transport use and improve
pedestrian access to surrounding land uses.

To provide for a variety of housing types.

Not applicable. The proposal would provide new
road related infrastructure.

E2 Environmental Conservation
To protect, manage and restore areas of
high ecological, scientific, cultural or
aesthetic values.

A biodiversity impact assessment has been
undertaken for the proposal and has determined no
significant impact on nationally listed threatened
species, populations, endangered ecological
communities and migratory species is likely.

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

The proposal aims to minimise any adverse impacts
top areas of ecological values. See Section 6.1 for
further detail.

Macquarie Park Corridor
To encourage additional commercial
development in Macquarie Park Corridor
coordinated with an adequate access
network and recreation areas.

The proposal would provide new road related
infrastructure and improve the access network within
the Macquarie Park Corridor.

Designated State Public Infrastructure
To require assistance towards the provision
of designated State public infrastructure to
satisfy needs arising from intensive
development for residential accommodation
on all the land identified as State public
infrastructure.

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

Not applicable. The proposal would not respond to
specific residential accommodation needs.

94

4.2

Other relevant NSW legislation

4.2.1

Contaminated Land Management Act 1997

Section 60 of the Contaminated Land Management Act 1997 (CLM Act) imposes a duty on
landowners to notify the Office of Environment and Heritage (OEH), and potentially investigate and
remediate land if contamination is above EPA guideline levels.
A search of the OEH list of contaminated sites in NSW on 13 December 2016 found the location of
the proposal has not been declared under the CLM Act as being significantly contaminated (refer
Section 6.6).
Further sampling and assessment is required during construction to determine final waste
classification. Subsequent to this, any materials classified as Hazardous Waste may require
treatment or an immobilisation approval in accordance with Part 10 of the Protection of the
Environment Operations (Waste) Regulation 2014 prior to off-site disposal.

4.2.2

Heritage Act 1977

The Heritage Act 1977 (Heritage Act) provides for the conservation of environmental heritage in
NSW. Development or activities cannot be carried out which may affect an item on the State
Heritage Register without approval under Section 60 of the Heritage Act. Under Section 139 of the
Heritage Act, approval is also required prior to the disturbance or excavation of land if it would, or
is likely to, result in a relic being discovered, exposed or damaged.
A search of the State Heritage Inventory, including the s.170 register, database and the Ryde LEP
2014 on 12 December 2016 found no items included on the SHR and no items subject to an
interim, or authorised interim heritage order.
4.2.3
National Parks and Wildlife Act 1974
Sections 86, 87 and 90 of the National Parks and Wildlife Act 1974 (NPW Act) require consent
from OEH for the destruction or damage of Aboriginal objects.
A search was undertaken of the Aboriginal Heritage Information Management System (AHIMS) on
30 November 2016 in accordance with the Due Diligence Code (DECCW 2010:11). This search
revealed that there are no previously recorded Aboriginal sites within the project area.
The proposal is unlikely to disturb any Aboriginal items. Refer to Chapter 6.9 for further
information.

4.2.4

Roads Act 1993 (Roads Act) (NSW)

Section 138 of the Roads Act requires consent from the relevant road authority for the carrying out
of work in, on or over a public road. Clause 5(1) in Schedule 2 of the Roads Act states that public
authorities do not require consent for works on unclassified roads.
Herring Road and Waterloo Road are unclassified roads and consent is not required for those
works. Consultation with Ryde Council is ongoing. Epping Road and Lane Cove Road are
classified roads. Roads and Maritime is the proponent and relevant roads authority for the
proposal.

4.3

Commonwealth legislation

4.3.1

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.
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A referral is not required for proposed road activities that may affect nationally listed threatened
species, populations, endangered ecological communities and migratory species. This is because
requirements for considering impacts to these biodiversity matters are the subject of a strategic
assessment approval granted under the EPBC Act by the Australian Government in September
2015.
Potential impacts to these biodiversity matters are also considered as part of chapter 6 of the REF
and Appendix B.
Findings – 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
under the EPBC Act.
Findings – nationally listed biodiversity matters
The assessment of the proposal’s impact on nationally listed threatened species, populations,
endangered ecological communities and migratory species found that there is unlikely to be a
significant impact on relevant matters of national environmental significance. Chapter 6 of the REF
describes the safeguards and management measures to be applied.

4.4

Confirmation of statutory position

The proposal is categorised as development for the purpose of a ‘road or road infrastructure
facilities’ 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. The proposal is not State significant
infrastructure or State significant development. The proposal can be assessed under Part 5 of the
EP&A Act.
Roads and Maritime is the determining authority for the proposal. This REF fulfils Roads and
Maritime’s obligation under clause 111 of the EP&A Act to examine and 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 undertaken to date for the proposal and the consultation
proposed for the future.

5.1

Consultation strategy

Roads and Maritime has prepared a consultation strategy for this proposal. The strategy focuses
on methodologies in which the community and stakeholders would be consulted and engaged with
as part of the proposal.

5.1.1

REF display

The REF would be displayed on public exhibition for a period of five weeks from Monday 10 April
to Friday 12 May 2017. During this period, the REF would be available to download from the
Roads and Maritime website www.rms.nsw.gov.au/bpp. Members of the public can also request a
copy of the REF or make enquiries via phone 1800 575 250 or email
macquarieparkbuspriority@rms.nsw.gov.au.
During the display period, Government agencies, interested groups and organisations, and the
community would be invited to make written submissions in response to the REF.
Planned consultation activities associated with public display would include:
• Meetings with Ryde City Council and relevant Ministers
• Door knocking impacted stakeholders in Macquarie Park.
Following public display Roads and Maritime would review and assess all feedback received
during the public display period. A submissions report would be prepared to summarise and
respond to key issues raised during the public display and consultation period. This would
demonstrate how Roads and Maritime have considered the issues raised and mitigation measures
to minimise the impacts of the proposal.
Roads and Maritime would take into consideration issues raised prior to determining whether or not
to proceed with the proposal. Should the proposal proceed to construction, the community would
be kept informed throughout the proposal.

5.1.2

Consultation methodology

Table 5-1 summarises the communication tools which would be employed to support the delivery
of this proposal.
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Table 5-1: Communication tools to be used to support the delivery of the proposal
Activity

Purpose

Comments/notes

Consultation Manager

Develop and maintain a database containing
stakeholders’ contact details, correspondence
with project and summary of issues raised.

All stakeholders would be reported and recorded. This
stakeholder database would be used as a tool to create lists of
stakeholders for targeted communication activities. This
stakeholder database would operate in conjunction with other
engagement tools.

Communication protocols

Identify and document the complaints/enquires
management as well as the media and
government protocols.

Complaints/ enquiries management
We would respond to verbal community and stakeholder
enquiries within 48 hours and written enquiries within five
days. We would update the database within 24 hours of
contact.
Media and government
All enquiries from elected representatives would be forwarded
to the Principal Manager Community and Stakeholder
Engagement. All media enquires would be forwarded to
Roads and Maritime media unit and the CBD Coordination
office.

Feedback mechanisms
Email
1800 number

Allow the community to ask questions and
provide submissions on the REF.

Feedback mechanism details would be included in all public
materials

Inform the community and stakeholders of REF
display.
Encourage comments on the REF.

Advertisements in targeted publications throughout the project
area.

Support systems

Print
Advertising
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Activity

Purpose

Comments/notes

Media release

Inform the community and stakeholders about
the proposal and REF display.

Media release prepared in advance of the REF going out on
display so that the community and stakeholders are made
aware of the document and their ability to comment.

Stakeholder letter

Informing the community and stakeholders of
REF display
Encourage comments on the REF display.

Targeted letters to stakeholders.

Community update

Introduce the project to the wider community.
Inform the community and stakeholders of REF
display. Encourage comments on the REF.

To provide information to the community about the proposal
and detail the consultation process. The community update
would also be used for doorknocking and letterbox distribution
purposes.

Maps/diagrams

Visual explanation of the project and associated
impacts.

To be used in the community update and presentations.

Public display of REF

Provide the community with the opportunity to
view and comment on REF.

The REF would be available to download at
www.rms.nsw.gov.au/bpp during the public display period.
Printed copies of the REF would also be available to the
community upon request.
Refer to Section 5.1.1 for further detail

MP/Council briefings

Provide overview of project and REF.

These briefings would provide timely and accurate information
about the project and the REF.

Doorknocks

Build trusting relationships with key impacted
stakeholders through face-to-face consultation.
Inform the community and stakeholders of REF
display.
Encourage comments on the REF.

To be conducted in project area for stakeholders who would
be impacted by loss of parking or tree removal.

Face to face
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Activity

Purpose

Comments/notes

Presentation

Provide a clear and easy to understand
summary of the project to key stakeholders.

For use at MP and Council briefings

Roads and Maritime
website

Provide clear and up-to-date information about
the project. Allow the public to view and
download the REF.

REF would be uploaded to the website during the display
period.

Electronic media
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5.2

ISEPP consultation

The proposal was publically announced on Monday 10 April 2017 and this REF serves as the first
point of consultation for the proposal. Consultation letters would be sent out to Ryde Council and
other relevant stakeholders prior to this REF being placed on public display on Monday 10 April
2017. In addition, further consultation between Roads and Maritime and relevant stakeholders
would occur during the display period.
Appendix C contains an ISEPP consultation checklist that documents what ISEPP consultation
requirements have been identified.
Any issues raised by council during the ISEPP consultation would be considered and responded to
as part of the submissions report, which would follow the public display period.

5.3

Government agency and stakeholder involvement

The following government agencies and stakeholders have been engaged and consulted about the
proposal during the concept design development phase and prior to the REF going out on display,
including:
• Ryde City Council
• Transport for NSW (Infrastructure Services Division)
• Transport for NSW (Sydney Metro)
• Transport for NSW (Sydney Coordination Office)
• Utilities:
• Electricity
• Gas
• Water
• Communications
Various government agencies and stakeholders would be consulted about the proposal during the
REF display period (refer to Table 5-1 for the consultation methods and process) and, include:
• Government:
• Federal – MP for Bennelong
• State – Minister of Transport, Minister for Roads, MP for Ryde and MP for Willoughby
• Local – Ryde City Council
• Emergency services :
• Fire
• Ambulance
• Police
• Utilities:
• Electricity
• Gas
• Water
• Communications
• Local residents:
• Local business
• Local community - Aged care facilities, health facilities and religious facilities
• Road/transport users
• Interest groups
• Wider community.
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5.4

Ongoing or future consultation

5.4.1

Detailed design and construction phase

Should Roads and Maritime proceed with the proposal, consultation activities would continue prior
to and during construction. The consultation activities would ensure that:
• the community and stakeholders have a high level of awareness of all processes and activities
associated with the proposal
• local council and stakeholders are updated on the progress of the design process and provide
input as required
• accurate and accessible information is made available
• a timely response is given to issues and concerns raised by the community
• opportunities for input into the proposal are provided where possible.
The Roads and Maritime information line and email address would continue to be available during
the construction phase. Targeted consultation activities, such as letters, notifications, advertising,
signage and verbal communications, would continue. The Roads and Maritime website would also
include frequent updates on the progress of construction.
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6

Environmental assessment

This section of the REF provides a detailed description of the potential environmental impacts
associated with the construction and operation of the proposal. All aspects of the environment
potentially impacted upon by the proposal are considered. This includes consideration of:
• Potential impacts on matters of national environmental significance under the EPBC Act
• The factors specified in the guidelines Is an EIS required? (DUAP 1995/1996) as required
under clause 228(1) of the Environmental Planning and Assessment Regulation 2000 and the
Roads and Related Facilities EIS Guideline (DUAP 1996). The factors specified in clause
228(2) of the Environmental Planning and Assessment Regulation 2000 is also considered in
Appendix B.
In addition, due to the proposed staged construction of this proposal, with up to 12 months of
operation of Stage 1 prior to the start of Stage 2 construction, the construction and operational
impacts for the following environmental issues would be different between the two stages.
Therefore an assessment of both stages of construction and operation has been undertaken for
the following issues:
• Traffic and transport (refer to Section 6.1)
• Noise and vibration (refer to Section 0)
All other environment issues have assessed the potential impacts for the proposal as a whole as
the overall impacts would be the same despite the proposed split construction staging.
Site-specific safeguards and management measures are provided to mitigate the identified
potential impacts.
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6.1

Traffic and transport

A Traffic and Transport Assessment has been prepared for the proposal by AECOM (2016) and is
included as Appendix D. A summary of findings from this assessment is presented below.

6.1.1

Methodology

Approach to the assessment
The study objectives of the traffic assessment relate to analysis of the proposed on road network
capacity and bus priority improvements within the Macquarie Park, including:
• Analysis of the current operation of the network to determine existing issues
• Assessment of network operation during construction of Stage 2
• Assessment of network operation in the short-term during the ECR closure
• Assessment of network operation in the medium and long term following the ECR closure
• Assessment of current and future active transport and parking provision within the Macquarie
Park study area.
An assessment of network operation was undertaken using a combination of traffic modelling using
Aimsun and SIDRA software. The overall assessment approach is illustrated in Figure 6-1.

Figure 6-1: Traffic assessment approach
Modelling approach and assumptions
The modelling approach adopted for the network operational assessment consisted of the following
elements:
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•
•

•
•

Assessment of road network during the construction phase (Construction Impact) and during
the ECR closure (Stage 1) using a Hybrid Aimsun model of the study area
The Stage 1 assessment represents the forecast network operation in 2018 during the closure.
The extents of the Aimsun model are shown in Figure 6-2. To provide a worst case scenario
assessment of potential traffic impacts during the construction period, the Construction Impact
scenario assessed the configuration of the road network assuming traffic management required
to build Stage 2
Traffic generation for construction related trips were not included as they are anticipated to be
low and occur outside the network peak hours
Individual intersection assessments for the medium to long term in (Stage 2) following the ECR
closure with and without the BPIP proposal. This scenario represents the forecast network
operation in 2021 and 2031.

The assessments were performed for the weekday AM and PM peak periods. The Construction
Impact and Stage 1 assessments assumed no growth in background traffic between 2016 and
2018. Replacement bus services for the ECR were however included in the Stage 1 assessment
(in addition to existing bus services). The Stage 2 assessments incorporated forecast traffic growth
from the 2021 and 2031 Sydney Strategic Traffic Forecasting Model (STFM).
This traffic assessment uses the Stage 2 modelling to assess operation impact. Details of the
Stage 1 modelling are described in the Traffic and Transport Assessment.

Figure 6-2: Macquarie Park Aimsun model extents (Mapping source: Bing Maps)
Assessment criteria
The Construction Impact assessment was analysed against the following performance measures in
the Aimsun model for the 2-hour peak periods in the AM and PM:
• Average general traffic and bus travel times along the following routes in both directions:
• Epping Road between Pittwater Road and Balaclava Road
• Lane Cove Road between Epping Road and Talavera Road
• Waterloo Road between Lane Cove Road and Herring Road
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•
•

Herring Road between Epping Road and Waterloo Road
Intersection delay and Level of Service (LOS) in accordance with the criteria recommended
by Austroads (refer to Table 6-1 below).

The Stage 2 operation assessment was analysed against the following performance measures in
SIDRA for the busiest peak hours (one-hour assessment) in the AM and PM:
• Intersection delay and LOS
• Degree of Saturation (DOS) – ratio of flow/ capacity
• 95% back of queue.

6.1.2

Existing environment

Road network
Macquarie Park is located about 13 kilometres north-west of the Sydney CBD and is equidistant
from Sydney CBD and the Parramatta City Centre. The study area road network incorporated in
the Aimsun traffic model includes the major arterials Epping Road and Lane Cove Road, which
traverse the area in the north-west to south-east and north to south directions. A high volume of
traffic travels through the area along these two major arterial routes (refer to Figure 1-2).
Waterloo Road, Herring Road, Talavera Road and Delhi Road are two-lane secondary roads that
provide linkages between the arterial routes and land uses within Macquarie Park; as well as
connections to the train stations at Macquarie University, Macquarie Park and North Ryde and the
Macquarie Centre bus terminal.
Further details of the key roads within the study area are provided below:
• The A3 Lane Cove Road is a primary state road that runs between Mona Vale in the Northern
Beaches and Hurstville in the south. It has three lanes in each direction and accommodates
around 65,000 vehicles per day (VPD) in the vicinity of the study area. Lane Cove Road has a
posted speed limit of 70kph within the study area, although it is typically slower moving
between Epping Road and Talavera Road during the peak periods due to congestion.
• Epping Road is a primary state road that is a major east-west corridor running through the
study area. Epping Road runs from Epping in the north-west to the Lane Cove tunnel and the
M1 in the south-east. It has three lanes in each direction and a posted speed limit of 70kph;
and accommodates around 45,000 VPD within the study area.
• The A38 Delhi Road is a two-lane undivided road that provides a link between the Macquarie
Park and Chatswood in the east. Delhi Road connects as a signalised t-intersection with
Epping Road and intersects with the M2 motorway. It has a posted speed limit of 60kph and
accommodates approximately 35,000 VPD within the study area.
• The M2 motorway runs through the study area north-west to south-east. On and off ramps to
the M2 motorway are located at Herring Road/ Talavera Road, Lane Cove Road and Delhi
Road within the study area.
• Waterloo Road is a key east-west road within the study area. It runs between Wicks Road in
the east and Herring Road in the west and provides access to the Macquarie Centre,
Macquarie University and numerous other land uses. It is a key bus route with buses travelling
to/ from the terminal on Herring Road and provides links to the Macquarie Park and Macquarie
University railway stations. Waterloo Road comprises two lanes in each direction with a posted
speed of 60kpm, and accommodates around 20,000 VPD within the study area.
Network traffic conditions
To inform the traffic assessment typical traffic conditions were observed during peak periods.
Traffic congestion was noted at the following locations:
AM peak period
• Eastbound along Delhi Road to the intersection with Julius Avenue
• Westbound along Epping Road to the intersection with Lane Cove Road
• Westbound along Waterloo Road to the intersection with Lane Cove Road
• Northbound along Lane Cove Road on approach to Epping Road
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PM peak period
• Westbound along Delhi Road from the intersection with Plassey Road
• Westbound along Epping Road to the intersection with Lane Cove Road
• Westbound along Waterloo Road to the intersection with Lane Cove Road
• Northbound along Lane Cove Road between Epping Road and Talavera Road
• Southbound along Balaclava Road extending back to the intersection with Epping Road and
impacting the left turn movement from Epping Road east onto Balaclava Road
• Northbound along the M2 motorway extending back along the on-ramp at Delhi Road
Roads and Maritime observations indicated that queuing westbound along Epping Road outside of
the study area can regularly extend back to the Balaclava Road intersection.
Existing intersection operation
The operation of the study area road network was assessed using an Aimsun Hybrid model. The
Aimsun model was developed for the 2016 Base Year and for future scenarios during and following
construction. Details of the 2016 Base Year model development are provided in the AECOM report
‘Macquarie Park Aimsun Model Development Report’, which is contained within Appendix B of the
Traffic and Transport Assessment (refer to Appendix D of this REF).
The existing operation of the network was assessed in terms of overall Level of Service (LOS) at
key intersections using the Aimsun model. LOS uses average delay to categorise intersection and
movement operation into categories A-F, with LOS A representing best operation and LOS F
representing worst operation. The different categories of LOS are defined in Table 6-1.
Table 6-1: LOS performance levels
Average delay per vehicle in seconds

Level of service

Non-signalised/ signalised
movements

Roundabouts

A
B

<= 14.5
15 – 28.5

<10
10-19

C

29 – 42.5

20-34

D

43 – 56.5

35-49

E

57 – 70.5

50-70

F

> 70.5

>70

Source: Austroads Guide to Traffic Management Part 3: Traffic Studies and Analysis Section 6.4.5
A summary of the existing operation at the key intersections in the study area (as estimated by the
Aimsun model) is provided in Table 6-2.
Table 6-2: Base Year intersection LOS estimations
07.00-08.00
LOS

08.00-09.00
LOS

16.00-17.00
LOS

17.00-18.00
LOS

Epping Road/Balaclava Road

C

D

E

E

Epping Road/Herring Road

C

F

D

F

Epping Road/Lane Cove Road

D

C

C

B

Epping Road/Wicks Road

D

E

E

F

Lane Cove Road/Waterloo
Road

D

F

F

F

Waterloo Road/ Khartoum
Road

A

A

A

A

Intersection
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Waterloo Road/ Byfield Street

A

A

A

A

Waterloo Road/ Macquarie
Centre

A

B

B

B

Herring Road/ Waterloo Road

C

C

D

D

Herring Road/ Ivanhoe Place

A

A

A

A

The LOS outputs indicate that the key intersections along Epping Road currently operate at LOS D
or poorer between 8.00 am and 9.00 am; except for Epping Road/ Lane Cove Road, which is
estimated to operate at LOS C (although at LOS D between 7.00 am and 8.00 am). Lane Cove
Road/ Waterloo Road is estimated to operate at LOS F during the same time period.
In the PM peak period, the key intersections along Epping Road and Lane Cove Road are
estimated to operate at LOS E or F between 5.00 pm and 6.00 pm. Epping Road/ Lane Cove Road
is estimated to operate at LOS C or B, which is likely to be overly optimistic, based on site
observations. Herring Road/ Waterloo Road is forecast to operate at LOS D.
The estimated LOS outputs are generally consistent with observations made during site visits and
indicate that the primary road network within the study area currently operates at capacity in most
time periods in the AM and PM peaks.
Walking and cycling
The state and local roads within the study area provide adequate footpaths and connections to
land uses and public transport stops/ interchanges. Controlled pedestrian crossing facilities exist at
the key signalised intersections and a mid-block signalised crossing is provided adjacent to the
Macquarie Centre bus terminal on Herring Road. Cycle times at the signalised intersections are
generally quite long (over 120 seconds), particularly at intersections along Epping Road and Lane
Cove Road. Long cycle times generally lead to high pedestrian wait times.
Considering the amount of existing pedestrian activity within the study area, with substantial
interaction between public transport nodes and land uses; the existing pedestrian network lacks
safe crossing facilities in mid-block locations to match pedestrian desire lines. The key desire lines
for pedestrians are restricted by traffic and there is a lack of road crossing points for the northsouth routes across Waterloo Road and east-west movements across Lane Cove Road. This issue
is likely to worsen in the future as the area is re-developed.
In terms of cycling infrastructure, off-road shared paths exist along the southern side of Talavera
Road and northern side of Waterloo Road. These shared paths provide for safe bicycle travel
through the core of the study area and provide connections to the Macquarie Centre. The shared
path along Waterloo Road connects to an off-road cycle path at Shrimpton’s Creek, which is
accessed via Cottonwood Crescent. This path provides a safe cycle connection to the North Ryde
residential catchment located to the south of the study area.
In the east, the shared path along Waterloo Road continues along Wicks Road and Epping Road,
providing a link to shared off-road paths along Delhi Road and the M2 Motorway. The shared path
along Talavera Road provides an off-road connection to Macquarie University and Macquarie
University Hospital in the east and to the shared paths running alongside the M2 Motorway in the
west.
In general, the study area benefits from a good level of bicycle connectivity. There is a lack of
bicycle infrastructure for routes to/ from areas to the north-west via Herring Road and Epping
Road, although a designated on-road route does exist via Vimiera Road, Waterloo Road, Culloden
Road and Talavera Road.
Public transport
The three railway stations within the greater Macquarie Park area (Macquarie University,
Macquarie Park and North Ryde) operate on the T1 Northern Link servicing Hornsby, Epping,
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Chatswood and the city. Macquarie Park and North Ryde are predominantly used as commuter
stations for people working in Macquarie Park, while the Macquarie University Station is well
utilised by university students.
There are 39 bus services which serve the precinct. All but four of these routes operate along a
busy stretch of Waterloo Road between Herring Road and Khartoum Road. The catchments which
generate the greatest number of bus trips to Macquarie Park in the weekday morning peak are
routes from Parramatta, Carlingford, and North Ryde. The availability of frequent services from the
different transport corridors, such as the Parramatta (M54) bus service in the north west, is a major
influence for the use of buses from these locations and other points along the route (such as
Carlingford and Epping).
The existing bus services operating within Macquarie Park are shown in Figure 6-3.

Figure 6-3: Existing bus services operating in the study area (Transport for NSW, 2016)
During the ECR closure, a number of high-frequency bus services would operate within the study
area (in addition to existing services) to replace the train services. The replacement bus services
would run between the Macquarie Park train stations (Macquarie University, Macquarie Park and
North Ryde) and the following stations:
• Beecroft station
• Epping station
• Eastwood station
• Chatswood station
• St Leonards station
The replacement bus service routes are shown in Figure 6-4 and would generally use existing bus
stops located adjacent to the train stations within the study area.

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

109

Figure 6-4: ECR Replacement Bus Service Routes (Sydney Metro, 2016)
Parking
On-street parking within Macquarie Park is controlled and managed by City of Ryde. On-street
parking is available along some sections of the local road network and is predominantly metered
and time restricted. Unrestricted on-street parking is available along Talavera Road west of Herring
Road.
On-street parking along Waterloo Road is permitted for up to two hours between 9.30am and 7pm
in the westbound direction and between 7am and 2pm in the eastbound direction. The eastbound
section of Waterloo Road experiences high traffic volumes and congestion during the PM peak, so
the time restriction on parking in this direction helps to provide maximum lane capacity during the
peak period. For similar reasons, the on-street parking along Talavera Road is permitted between
7am and 3pm and is not permitted at any other time.
Time restricted off street parking is provided within the Macquarie Centre and a paid off-street
Wilson car park is located off Giffnock Street. Based on a report prepared by ARUP (2009) the
Macquarie Park precinct currently consists of approximately:
• 37,000 off-street car parking spaces.
• 2,300 on-street parking spaces.
The existing parking rates for Macquarie Park are defined in the Ryde Local Environment Plan
2014. A parking rate of between one space per 46sqm one and one space per 80sqm is currently
applied. These parking rates are relatively high compared to the parking rates adopted in other
similar activity centres in the Sydney metropolitan area. For example, Chatswood applies a parking
rate of one space per 200sqm and North Sydney applies a parking rate of one space per 400sqm.
Detailed consideration of parking impacts is provided in Section 6.8 of this REF and the Socioeconomic assessment (refer to Appendix I).
Crash data analysis
Crash data reports for the period between 1 January 2011 and 31 December 2015 identify any
existing road safety trends within the study area. During this period, a total of 135 crashes were
recorded. A summary of the types of crashes recorded across the whole study area is provided in
Table 6-3. The locations of the crashes are shown in Figure 6-5.
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Figure 6-5: Reported crash locations (January 2011 – December 2015)
Table 6-3: Crash statistics summary by crash type for the study area (January 2011 – December
2015)
Type of crash

Number of crashes

Intersection

3

Opposing vehicles

8

U-turn

1

Rear end

85

Lane change

10

Parallel lanes; turning

1

Vehicle leaving driveway

3

Hit pedestrian

6

Off road

6

Out of control on straight

1

Other

11
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Type of crash
Total Crashes

Number of crashes
135

Source: Roads and Maritime Services 2017
Crashes were concentrated at the following locations:
• Lane Cove Road and Herring Road intersection
• Herring Road between Lane Cove Road and Waterloo Road
• Herring Road and Waterloo Road intersection
• Waterloo Road between Herring Road and Khartoum Road
• Waterloo Road and Lane Cove Road intersection
• Lane Cove Road between Waterloo Road and Epping Road
• Lane Cove Road and Epping Road intersection
The majority of crashes in the study area (63 per cent) were rear-end collisions. Rear-end crashes
are common on roads that experience reasonable queuing and congestion and tend to be low in
severity. Head on right-turning type of crashes are also common however can be high in severity
as this involves crashes with vehicles travelling from opposing directions.
A summary of the recorded crashes that took place in the vicinity of each of the key intersections in
the study area is provided in Table 6-4.
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Table 6-4: Intersection crash analysis summary (all crash types (January 2011 – December 2015)
Epping Rd/
Herring Rd

Epping Rd/
Lane Cove
Rd

Herring Rd/
Waterloo
Rd

Herring Rd/
Ivanhoe Pl

Intersection

3

0

0

0

0

0

0

0

Opposing vehicles

2

1

1

1

0

1

2

0

U-turn

0

0

1

0

0

0

0

0

Rear end

38

22

17

2

1

0

4

1

Lane change

5

2

3

0

0

0

0

0

Parallel lanes; turning

1

0

0

0

0

0

0

0

Vehicle leaving
driveway

0

0

2

1

0

0

0

0

Hit pedestrian

3

1

2

0

0

0

0

0

Off road

0

2

0

1

1

0

1

1

Out of control on
straight

0

1

0

0

0

0

0

0

Other

2

4

3

0

1

0

1

0

Total Crashes

44

32

29

6

3

1

8

2

Type of crash

Lane Cove
Rd/
Waterloo

Waterloo
Rd/
Khartoum

Waterloo
Rd/ Byfield
St

Waterloo
Rd/
Macquarie

Source: Roads and Maritime Services 2017

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

113

Future traffic growth
Future background traffic growth within Macquarie Park is predicted to be influenced by the
following factors:
• Development of land uses within the study area
• Development of land uses and infrastructure upgrades outside the study area, which would
influence vehicle routing and levels of through traffic along Epping Road, Lane Cove Road and
Delhi Road
• Future travel behaviour in terms of mode choice.
Details of the future traffic growth assumptions adopted in the traffic assessment in relation to the
above factors are discussed in the following sections.
Short term background traffic growth
At the current time, the following developments are known to be in the planning process:
• Expansion and reconfiguration of car parking at the Macquarie Centre – provision of around
2,000 additional car parking spaces at the shopping centre and potential reconfiguration of the
internal car park layout and access arrangements.
• Medium to high density residential development on land off Ivanhoe Place east of Herring
Road – provision of 2,500 dwellings and ancillary uses.
These developments are likely to be implemented within the next five years, but are not likely to be
open during the ECR closure. It is also unlikely that levels of traffic travelling through the study
would increase substantially between 2017 and 2018.
For these reasons, it was assumed that there would be no growth in background traffic for the
purposes of the Construction Impact assessment undertaken using the Aimsun model. This
assessment did, however, include replacement bus services planned during the ECR closure.
Long term background traffic growth
Macquarie Park has been identified by the NSW government as a key strategic centre for
employment and population growth and has been prioritised for urban regeneration based on its
proximity to major transport links and access to services and commercial operations.
The Department of Planning and Environment (DP&E) is currently working with City of Ryde and
Transport for NSW to develop a new land use plan for Macquarie Park, referred to as the
Macquarie Park Investigation Area (MPIA). The extents of the MPIA are shown in Figure 6-6.
Planning and investigations for the MPIA would aim to identify opportunities to enhance Macquarie
Park’s role as a commercial centre and innovation district.
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Figure 6-6: Macquarie Park Investigation Area Extents
Source: http://www.planning.nsw.gov.au/macquariepark 2016
For the purposes of the traffic assessment, detailed information on future land use yields and
timelines for the re-development of Macquarie Park was not available. To facilitate an assessment
of road network operation in the medium to long term (Stage 2), outputs from the Sydney Strategic
Traffic Forecasting Model (STFM) were used to calculate background traffic growth factors for
2021 and 2031.
The STFM outputs are based on the latest available planning data for Sydney and incorporate
factors such as future travel behaviour change and vehicle re-routing in the wider area due to
infrastructure upgrades. The STFM outputs were considered to provide the best available source
of information for use in the Stage 2 traffic assessment.

6.1.3

Potential impacts

Construction
Construction of the proposal would lead to additional traffic movements over the seven month
construction period for Stage 1 and the subsequent construction stage to complete Stage 2
following the opening of Sydney Metro Northwest.
Traffic generation
Traffic generation associated with construction of the proposal would relate to heavy vehicle
movements, construction workforce and parking.
Heavy vehicle traffic would mainly be generated by activities associated with the following:
• Delivery of construction materials
• Spoil removal
• Delivery and removal of construction equipment and machinery
• Movement of construction personnel, including contractors, site labour force and specialist
supervisory personnel.
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The construction workforce would vary depending on the phase of construction and associated
activities. A typical on-site workforce of around 10 to 20 people is estimated during the construction
period, with a maximum of 50 workers per day during peak construction periods. It is expected that
construction staff accessing the construction site would use a combination of public transport
(buses and trains) and personal light vehicles. Light vehicle traffic generation would be associated
with staff movements between construction work areas and the compound site.
There is potential for construction staff to impact on the availability of existing un-restricted onstreet parking within the proposal. This impact is expected to be minor as the number of vehicles
expected to access the area during construction would be low and the proposed compound sites
would provide for some off-street parking within the site.
Potential impacts
To assess potential impacts from construction of the proposal, traffic modelling was undertaken
using a Hybrid Aimsun model with 2016 traffic volumes. The assessment included the replacement
bus services planned during the ECRL shutdown. To provide a worst case scenario for
construction traffic impacts the configuration of the road network assumed traffic management
required to build the overall project. Traffic generation for construction related trips was not
included as these movements are anticipated to be low and occur outside the network peak hours.
The temporary construction management configurations are summarised in Table 6-5 and Table
6-6 below.
Table 6-5: Stage 1 construction management configurations
Location

Configuration

Herring Road
northbound

•
•
•
•
•

Herring Road
southbound

•
•
•
•

Waterloo Road
westbound

•
•

Two lanes northbound between Epping Road and Ivanhoe Place,
merging to one lane approximately 60 metres south of Ivanhoe Place
Give-way control of left turn from Epping Road to Herring Road
northbound
Single lane through the Herring Road/ Ivanhoe Place roundabout
Single lane northbound between Ivanhoe Place and start of the existing
right turn bay at Herring Road/ Waterloo Road
Temporary indentation of existing in-line bus stops.
Single lane southbound between Waterloo Road and Ivanhoe Place
Single lane through the Herring Road/ Ivanhoe Place roundabout
Single lane southbound between Ivanhoe Place and start of the existing
right turn bay at Herring Road/ Epping Road
Temporary indentation of existing in-line bus stops.
Provision of a single left/ through lane and a right turn bay along
Waterloo Road west on approach to Herring Road
Temporary indentation of existing inline bus stops between the
Macquarie Centre Access and Herring Road.

Table 6-6: Stage 2 construction management configurations
Location

Configuration
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Location

Configuration

Waterloo Road
eastbound

•

•

•
Waterloo Road
westbound

•
•

Two lanes eastbound between Waterloo Road and the Macquarie
Centre access, with one general traffic lane and a bus jump lane prior to
the signals
Single lane eastbound between the Macquarie Centre access and start
of the existing right turn bay at Waterloo Road/ Lane Cove Road
intersection
Temporary indentation of existing inline bus stops.
Single through lane westbound from Coolinga Street and the Macquarie
Centre access
Temporary indentation of existing in-line bus stops between the
Coolinga Street and the Macquarie Centre access.

It is anticipated that construction of upgrades along Herring Road (regional road) and Waterloo
Road (local road) would take place during the day time and that upgrades along these sections
would require changes to traffic operation and temporary traffic management during construction.
The traffic modelling predicts that general traffic travel times along key roads are forecast to remain
relatively consistent with the 2016 Base Year, with the exception of:
• Waterloo Road eastbound between Herring Road and Khartoum Road - Most of this
section would be reduced to one lane during construction; as a result travel times are forecast
to increase by around 1.5 minutes in the AM and by around 3.5 minutes in the PM peak
periods. The congestion along this stretch in the PM peak occurs over an approximate 30
minute period and extends back to Herring Road intermittently. It is not forecast to extend back
to Epping Road along Herring Road.
• Herring Road northbound on approach to Waterloo Road - Travel times along this section
are forecast to increase by around one minute in the AM and by around two minutes in the PM
peak periods, due to the congestion along Waterloo Road.
Bus travel times are forecast to be increased in line with the general traffic travel times.
Turning movements from Epping Road into Herring Road northbound would be affected by the
reduced capacity along Herring Road leading to delays along Epping Road during the am peak.
Increased congestion is predicted at the intersections of Epping Road/ Lane Cove Road and
Epping Road/ Wicks Road during the PM peak.
The above estimated increases in delay are considered reasonable given that the congestion is not
likely affect the State road network and are limited to relatively short time periods within the AM
and PM peaks. The assessment also assumed construction of Stage 2, which represents a worst
case scenario analysis and upper estimate of impact.
Construction traffic movements would generally occur outside of peak periods and are predicted to
have a minor impact. Construction vehicles would access the site via arterial roads wherever
possible. The movement of materials would be managed through the scheduling of deliveries and
availability of fleet, and would aim to minimise the number of haulage and delivery vehicles
required during peak periods and weekends.
A Traffic Management Plan will be prepared as part of the CEMP to address potential impacts and
incorporate measures to minimise impact on the road network.
Operation
Road network performance
The performance of the road network in the medium and long term following the completion of
Stage 2 was assessed using SIDRA models of the key intersections in the study area. The
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assessments estimated the operation of the network in 2021 and 2031 with and without the Stage
2 proposal, assuming background traffic growth forecast by the STFM.
The SIDRA assessment was also used to predict the change in delay along Herring Road,
Waterloo Road and Lane Cove Road to assess the overall change to the local road network.
The SIDRA assessments were undertaken for the peak one-hour periods in the AM and PM. It
should be noted that the intersections were modelled in isolation and not as a connected network,
so the assessment does not explicitly consider impact of horizontal queuing and signal coordination. The analysis does however provide a good indication and comparative analysis of
intersection operation with and without the BPIP proposal.
A summary of the estimated overall intersection LOS at the key intersections across the study area
in 2021 with and without the BPIP proposal is provided in Table 6-7.
Table 6-7: 2021 overall intersection LOS outputs
AM peak LOS

PM peak LOS

Intersection
2021 Base Case

2021 Stage 2

2021 Base Case

2021 Stage 2

Epping Rd/
Herring Rd

F

F

F

F

Epping Rd/ Lane
Cove Rd

F

E

F

E

Lane Cove Rd/
Waterloo Rd

E

D

D

C

Waterloo Rd/
Khartoum Rd

A

C

A

C

Waterloo Rd/
Byfield St

A

B

A

B

Waterloo Rd/
Macquarie Centre

B

B

B

B

Herring Rd/
Waterloo Rd

D

C

E

D

Herring Rd/
Ivanhoe Pl

A

A

A

A

The outputs show that overall LOS is forecast to improve at the intersections of Epping Road/ Lane
Cove Road, Lane Cove Road/ Waterloo Road and Herring Road/ Waterloo Road between the
Base Case and Stage 2. The reductions in delay are achieved on approaches to the intersections
that would be upgraded, so this indicates that bus travel times would be improved through the
intersections
Overall performance at Epping Road/ Herring Road is forecast to remain at LOS F in both peaks,
although overall intersection delay is estimated to reduce by 54 seconds in the AM and 46 seconds
in the PM. The Stage 2 design for this intersection would implement dedicated double right turn
lanes along the Herring Road south approach. This configuration would facilitate a diamond signal
phase, which helps to reduce delay for all approaches to the intersection.
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Operation is forecast to deteriorate from LOS A at Waterloo Road/ Khartoum Road and Waterloo
Road/ Byfield Street in both peak periods; however LOS C or better is maintained following
conversion of the roundabouts into signals. A slight increase in delay can be expected due to
implementation of the signals, but the signals would provide other benefits in terms of bus priority
(queue jumps) and pedestrian/ bicycle crossing facilities.
A summary of the estimated overall intersection LOS at the key intersections across the study area
in 2031 with and without the BPIP proposal is provided in Table 6-8.
Table 6-8: 2031 overall intersection LOS outputs
AM peak LOS

PM peak LOS

Intersection
2031 Base Case

2031 Stage 2

2031 Base Case

2031 Stage 2

Epping Rd/
Herring Rd

F

F

F

F

Epping Rd/ Lane
Cove Rd

F

F

F

F

Lane Cove Rd/
Waterloo Rd

E

D

F

D

Waterloo Rd/
Khartoum Rd

A

C

F

C

Waterloo Rd/
Byfield St

F

C

F

B

Waterloo Rd/
Macquarie Centre

B

B

B

B

Herring Rd/
Waterloo Rd

F

D

F

D

Herring Rd/
Ivanhoe Pl

A

A

A

A

The 2031 outputs show a similar trend to that of the 2021 outputs in terms of changes in LOS
across the network. Operation at Epping Road/ Herring Road and Epping Road/ Lane Cove Road
is forecast to be LOS F in the Base Case and Stage 2 in both peaks; however average delay in
Stage 2 at these intersections is forecast to reduce by between 100-150 seconds across the
intersection overall.
The outputs show that overall LOS is forecast to improve at the intersections of Lane Cove Road/
Waterloo Road and Herring Road/ Waterloo Road between the Base Case and Stage 2.
Operation at Waterloo Road/ Khartoum Road and Waterloo Road/ Byfield Street is forecast to
improve from LOS F to LOS B/C (except during the AM peak at the Khartoum Road intersection).
The improvement in operation in Stage 2 at these intersections is due to the ability of the signals to
better manage heavy traffic volumes on multiple approaches to the intersection in comparison to
the existing roundabout arrangement.
Changes in delay times for the local road network for general traffic and buses are shown in Table
6-9 below.
Table 6-9: Local network delay change (seconds) – general traffic and buses in AM and PM peak
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General traffic

Buses

Location
AM peak

PM peak

AM peak

PM peak

Herring Road
northbound

- 0.6

-4.0

-2.5

-2.2

Herring Road
southbound

-2.7

-210.1

-2.7

-198.2

Waterloo Road
eastbound

29.6

12.8

9.6

-24.7

Waterloo Road
westbound

-7.1

-6.6

10.9

-11.0

Lane Cove Road
northbound

-45.1

-20.8

-44.6

-22.7

Lane Cove Road
southbound

-8.4

-78.3

-34.5

-121.9

The analysis shows an overall improvement in travel times on the local network with Stage 2
operation. Significant improvements in travel time are predicted along Herring Road southbound
between Waterloo Road and Epping Road and along Lane Cove Road southbound between
Waterloo Road and Epping Road in the PM peak.
The forecast improvements are due to the proposed capacity upgrades at the intersections, which
provide significant reductions in delay along approaches that accommodate key bus routes. This
means that the proposed upgrades would result in significant bus (and general traffic) travel time
improvements in the long term, which would enable frequency and reliability improvements.
Despite the forecast benefits from Stage 2, it is clear that the key intersections along the state
roads are likely to continue to operate at a poor level of service. Further intersection capacity
improvements would be required to ease this congestion.
Walking and cycling
A review of existing facilities for pedestrians and cyclists (refer above) indicates that controlled
crossing facilities in mid-block locations along Waterloo Road are currently under- provisioned. A
number of north-south desire lines intersect with Waterloo Road for walking trips between bus
stops, commercial development located north/ south of Waterloo Road, and the Macquarie Centre
shopping centre.
Although pedestrian phases are provided at the signals at the intersections of Waterloo Road with
Lane Cove Road and the Macquarie Centre access, there are currently no formal pedestrian
crossing points in between these two intersections along an approximate 1 kilometre stretch. The
busy roundabouts at Byfield Street and Khartoum Road also create potential vehicle-pedestrian
conflict points.
Stage 2 would involve signalisation of the intersections at Byfield Street and Khartoum Road.
Signalisation of these intersections would mitigate existing pedestrian/ bicycle safety issues
associated with the roundabouts and would provide controlled crossing points for key north/ south
desire lines through the Macquarie Park precinct.
In addition, the existing roundabout intersection at Herring Road/ Ivanhoe Place would be
converted into a signalised intersection (part of Stage 1). This would provide for safer pedestrian
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and bicycle movement along/ across Herring Road, which would be particularly important in the
long term once the planned residential development off Ivanhoe Place has been constructed
Public transport
The primary objectives of the proposal are to efficiently accommodate replacement buses in the
short term during the ECR closure; and to improve bus operation and reliability within Macquarie
Park in the long term to encourage mode shift from car travel to public transport. Maintaining and
increasing the mode share of public transport journeys to Macquarie Park would be especially
important in the long term as the precinct is re-developed and generates a larger number of people
trips.
Proposed improvements to public transport infrastructure include:
• Dedicated kerb-side bus lanes along mid-block sections along Waterloo Road and Herring
Road.
• Bus queue jumps at key signalised intersections.
• General intersection capacity improvements that would improve network operation and travel
times for all modes of transport.
The analysis presented above has demonstrated that the proposal is predicted to substantially
improve bus and general traffic travel times along most of the key routes to and through Macquarie
Park in the short and long term (refer to Table 6-9). The proposed improvements would provide a
basis for increased bus service frequency and improved reliability by reducing delays to buses at
key pinch points and providing priority at signals.
In addition to the proposal, the T1 Northern Link would be converted to the Sydney Metro
Northwest line in 2018-19. Once completed, trains would arrive every 4 minutes during peak hours.
This would further assist in encouraging public transport travel and would help to mitigate growing
levels of traffic congestion on the road network
Parking
As discussed in Section 6.8, on-street parking is currently provided along Waterloo Road and is
permitted for up to two hours between 9.30am and 7pm in the westbound direction and between
7am and 2pm in the eastbound direction. From commencement of the ECR closure, the on-street
parking along Waterloo Road would be prohibited between 6.00 am to 7.00 pm on weekdays and
between 9.00 am 6.00 pm on Saturday. This removal of parking would then need to form part of a
longer term permanent arrangement as part of Stage 2.
These restrictions would help to improve bus flow and capacity along Waterloo Road during the
closure, when a significant number of replacement buses would operate during the peak periods.
For Stage 2 the kerb-side lanes along Waterloo Road would be designated as bus lanes, so
parking restrictions would be required to accommodate bus lane operation.
The land uses north and south of Waterloo Road adjacent to the existing on-street parking
comprise of business and office uses that provide off-street parking for users. Additionally, a
significant number of off-street bays are provided within the Macquarie Centre and existing onstreet bays along nearby Byfield Street, Giffnock Avenue and Khartoum Road would remain.
In light of the adequate supply of on and off-street car parking bays in the immediate vicinity, the
proposed restrictions on existing on-street bays along Waterloo Road are not expected to have a
detrimental impact on the study area transport network. Planned improvements to bus services
following implementation of Stage 2 and the opening of Sydney Metro Northwest would also
encourage mode shift away from private car travel to the area and therefore reduce parking
demand in the long term.
Further assessment of parking impacts is provided in Section 6.8.3 and the Socio-economic
Assessment (refer Appendix I)
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Safeguards and management measures
Safeguards and management measures to mitigate potential traffic and transport impacts are
discussed below in Table 6-10.
Table 6-10: Safeguards and management measures to mitigate potential traffic and transport
impacts
Impact

Environmental safeguards

Responsibility Timing

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.

Contractor
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Traffic and
transport

Heavy vehicle traffic generated
during construction will be
constrained as much as possible
to the regional road network to
minimise the impact on local
roads

Contractor

Construction

Additional
standard
safeguard

Traffic and
transport

The movement of construction
materials (haulage and
deliveries) will be scheduled to
minimise the number haulage
and delivery vehicles required
during peak periods and
weekends.

Contractor

Construction

Additional
standard
safeguard

Traffic and
transport

Consider further network capacity
improvements in the long term.

Roads and
Maritime

Post
construction

Additional
safeguard
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6.2

Noise and vibration

The assessment of potential noise and vibration impacts associated with the proposal has been
undertaken by Pacific Environment. The assessment determines existing background and road
noise levels, models potential impacts from operation and construction of the proposal and
identifies mitigation measures following comparison with relevant guidelines. Vibration impacts are
also considered. The complete assessment report is included as Appendix E.

6.2.1

Methodology

The operational noise assessment was conducted with consideration to the RMS procedure and
procedures outlined in the Road Noise Policy (RNP) (DECC 2011).
The noise modelling was conducted using the Calculation of Road Traffic Noise (CoRTN) as
implemented in the CadnaA 4.4 noise modelling software package. Standard CoRTN algorithms
were altered in line with standard practice in NSW and are described along with other modelling
assumptions within the assessment report in Appendix E.

6.2.2

Existing environment

Background noise levels
The noise environment in the area is dominated by road traffic noise. In order to identify existing
background noise levels (RBLs) through monitoring, noise catchment areas (NCAs) were identified
to segregate sensitive receivers according to geographical location.
These locations and corresponding existing background noise levels are provided in Table 6-11
and are shown in Figure 6-7. Receivers are presented in Figure 6-8 and Figure 6-9 with addresses
provided in Appendix E.
Table 6-11: Background noise levels
Monitoring
location

Representative area

Existing Background Noise Levels (RBL)
dB(A)
Day1

Evening2

Night3

L1
14 Ivanhoe Pl

NCA1
Including receivers south of
Ivanhoe Place to 200m
south of Lane Cove Road

54

52

38

L2
157 Herring Rd

NCA2
From Ivanhoe Place to 70m
north of Windsor Drive

55

51

37

L3
16 Cottonwood
Cres, Waterloo
Rd

NCA34
From 150m west of Herring
Road to 45m West of
Byfield St

-

-

-

L4
112A Epping
Road

NCA4
Including receivers south of
Epping Road and three
residences

59

53

43

Note:

1.
2.
3.
4.

Day (7.00am to 6.00pm Monday to Saturdays and 8.00am to 6.00pm Sundays and Public Holidays)
Evening (6.00pm to 10.00pm Monday to Sunday)
Night (10.00pm to 7.00am Monday to Saturday and 10.00pm to 8.00am Sundays and Public Holidays)
Due to an equipment error, this logger did not record valid data.
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Figure 6-7: Monitoring location and NCAs
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Figure 6-8: Monitoring and Assessment Locations – west
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Figure 6-9: Monitoring and Assessment Locations – east
Road noise levels
Noise monitoring was conducted at the same time as a traffic volume survey in order to
characterise traffic noise levels in the area. Results are summarised in Table 6-12.
Table 6-12: Traffic noise levels
Monitoring
location

Distance from monitoring
location to the road

Traffic noise levels (dB(A))
Day1
L Aeq, 15hr

Night2
L Aeq, 9hr

L1
14 Ivanhoe Pl

20m

65

61

L2

12m

63

57
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Monitoring
location

Distance from monitoring
location to the road

Traffic noise levels (dB(A))

157 Herring Rd
L33
16 Cottonwood
Cres, Waterloo
Rd

10m

-

-

L4
112A Epping
Road

7m

68

64

Notes:

1.
Day (7.00am to 10.00pm)
2.
Night (10.00pm to 7.00am)
3.
Due to an equipment error, this logger did not record valid data. Based on attended monitoring results,
noise levels were found to be similar to those recorded at L2. As a result, this data has been used to characterise the
noise environment in NCA3.

6.2.3

Criteria

Construction noise
Construction noise management levels are given in the Interim Construction Noise Guideline
(DECCW, 2009). Proposal specific construction noise management levels are presented in Table
6-13.
Table 6-13: Proposal specific construction noise management levels
Construction noise management level1
(15 min, L Aeq ) dB(A)

Receivers

Standard hours2

Day-time3
out-of-hours

Evening4

Night5

Residential receivers in
NCA1

64

59

57

43

Residential receivers in
NCA2

65

60

56

42

Residential receivers in
NCA36

65

-

-

-

Residential receivers in
NCA4

69

64

58

48

Places of worship
NCA5

65

Based on achieving a 45dB(A) internal level and assuming 20dB
attenuation from outside to inside.

Classrooms
NCA 5

65

Based on achieving a 45dB(A) internal level and assuming 20dB
attenuation from outside to inside.

Commercial premises
NCA 5

70

Industrial premises

75

Notes: 1.
Calculated as RBL + 10dB for day and RBL +5dB for evening and night and day-time out-of-hours for
residential receivers.
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2.
3.
4.
5.
6.

Standard hours (Monday to Friday 7.00am to 6.00pm, Saturday 8.00am to 1.00pm)
Day-time out-of-hours (1.00pm to 6.00pm Saturday)
Evening (6.00pm to 10.00pm Monday to Sunday)
Night (10.00pm to 7.00am Monday to Saturday, 10.00pm to 8.00am Sundays and Public Holidays)
Date from NCA2 adopted for receivers in NCA3.

Road traffic noise
The EPA’s ‘Road Noise Policy’ (RNP) sets out criteria to be applied to particular types of road and
land uses. These noise criteria are to be applied when assessing noise impact and determining
mitigation measures for developments that are potentially affected by road traffic noise, with the
aim of preserving the amenity appropriate to the land use, and are applied with consideration to the
Noise Criteria Guideline (NCG) (RMS 2015).
The proposal involves upgrading existing intersections and mid-block sections to improve traffic
flow and safety and bus efficiency. Corridors are not being substantially realigned and lie within six
times the total existing lane widths. The upgrade is intended to increase the traffic carrying
capacity with an additional kerbside bus lane but would not shift the alignment significantly closer
to sensitive noise receivers. It would also improve the traffic flow, safety for general traffic, buses
and pedestrians, and increase bus efficiency.
The proposal has not been specifically assessed against the RNP as the RNP considers that minor
works or works required to improve safety are not covered by the RNP. Furthermore, the NCG
states that:
“Some works may be primarily to improve safety. This may include minor straightening of curves,
installing traffic control devices, intersection widening and turning bay extensions or making minor
road realignments.
These works are not considered redevelopment or new as they are not intended to increase the
traffic carrying capacity of the overall road or accommodate a significant increase in heavy vehicle
traffic.”
As a result, the proposal is considered to be minor works. Under the NCG, the existing road criteria
is applied to where minor works increases noise levels by more than 2 db(A) relative to the existing
noise levels at the worst affected receiver, 2 db(A) representing a minor impact that is considered
barely perceptible to the average person. Where the total noise level for the ‘build’ year (i.e. the
year the upgrade is completed and opened) exceeds the criterion (Table 8 of RNP) and there is an
increase of more than 2.0 dB(A) (i.e. 2.1 dB(A)) relative to the ‘no-build’ year, then the receiver
qualifies for consideration of noise mitigation.
Table 6-14 presents the target noise abatement levels for existing freeway, arterial and sub-arterial
roads not subject to redevelopment, applicable at 1 metre from the façade.
Table 6-14: NCG Residential Road Traffic Noise Criteria
Road category

Type of Project / Land use

Assessment Criteria - dB(A)
Day
7am to 10pm

Freeway/arterial
/
sub-arterial
roads

2. Existing residences
affected by noise from
redevelopment of existing
freeway/arterial/sub-arterial
roads.

L Aeq,15hr 60 (external)

Night
10pm to 7am

L Aeq,9hr 55 (external)

3. Existing residences
affected by additional traffic
on existing
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Road category

Type of Project / Land use

Assessment Criteria - dB(A)

freeways/arterial/subarterial roads generated by
land use developments.
Local Roads

6. Existing residences
affected by noise from new
local road corridors.

L Aeq,1hr 55 (external)

L Aeq,1hr 50 (external)

Source: NCG (RMS, 2014).

For non-residential noise-sensitive receivers, the NCG provides specific noise criteria. Other noisesensitive land uses identified along the proposal corridor include a religious college, a hotel, a
veterinary office, restaurants and offices, and a large commercial precinct in Macquarie Shopping
Centre, with associated restaurants.
Non-permanent accommodations are not assessed against residential noise criteria and are
treated as commercial land uses for the purpose of operational road noise. Accommodation
associated with the religious college has been included, as long term lodging is a feature of the
development.
Table 6-15 presents a summary of the applicable assessment criteria for proposal related nonresidential noise-sensitive land uses. The policy guidance of the NCG does not apply to
commercial land uses, therefore operational noise impacts on these receivers have not been
considered.
Table 6-15: Assessment Criteria for Non Residential Land Uses
Existing sensitive land
use

1. School classrooms

Assessment Criteria – dB(A)
Day
7am to 10pm

Night
10pm to 7am

L Aeq , (1 hour) 40

-

(internal)

3. Places of worship

L Aeq , (1 hour)

L Aeq , (1 hour)

40

40

(internal)

(internal)

Additional Considerations

In the case of buildings used for
education or health care, noise
level criteria for spaces other than
classrooms and wards may be
obtained by interpolation from the
‘maximum’ levels shown in
Australian Standard 2107:2000
(Standards Australia 2000).
The criteria are internal, i.e. the
inside of a church. Areas outside
the place of worship, such as a
churchyard or cemetery, may also
be a place of worship. Therefore, in
determining appropriate criteria for
such external areas, it should be
established what is in these areas
that may be affected by road traffic
noise.

Source: NCG (RMS, 2014).
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Vibration
Impacts from vibration can be considered both in terms of effects on building occupants (human
comfort) and the effects on the building structure (building damage). Of these considerations, the
human comfort limits are the most stringent. Therefore, for occupied buildings, if compliance with
human comfort limits is achieved, it would follow that compliance would be achieved with the
building damage objectives.
The EPA administered guideline entitled Assessing Vibration: A Technical Guideline (DEC 2004)
provides acceptable values for continuous and impulsive vibration in the range 1-80Hz. Where
vibration is intermittent, such as for construction sources, a vibration dose is calculated and
acceptable values are shown in Table 6-16. For continuous and impulsive vibration, the guideline
levels are presented in Table 6-17.
Table 6-16: Acceptable Vibration Dose Values for Intermittent Vibration (m/s1.75)
Day-time1

Location

Night-time1

Preferred value

Max value

Preferred value

Max value

Critical areas 2

0.10

0.20

0.10

0.20

Residences

0.20

0.40

0.13

0.26

Offices, schools,
educational
institutions and
places of worship

0.40

0.80

0.40

0.80

Workshops

0.80

1.60

0.80

1.60

Notes:

1.
Daytime is 7.00am to 10.00pm and night time is 10.00pm to 7.00am.
2.
Examples include hospital operating theatres and precision laboratories where sensitive operations
are occurring. These criteria are only indicative, and there may be a need to assess intermittent values against the
continuous or impulsive criteria for critical areas. Source BS 6472-1992.

Table 6-17: Preferred and Maximum Peak Particle Velocity (PPV) Values for Continuous and
Impulsive Vibration
Location

Max value

Preferred value

Continuous vibration
Critical areas 2

Day or night time

0.14

0.28

Residences

Day time

0.28

0.56

Night time

0.20

0.40

Offices, schools,
educational
institutions and
places of worship

Day or night time

0.56

1.1

Workshops

Day or night time

1.1

2.2

Day or night time

0.14

0.28

Impulsive vibration
Critical areas 2
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Location

Max value

Preferred value

Daytime

8.6

17.0

Night time

2.8

5.6

Offices, schools,
educational
institutions and
places of worship

Day or night time

18.0

36.0

Workshops

Day or night time

18.0

36.0

Residences

Notes:

1.
Daytime is 7.00am to 10.00pm and night time is 10.00pm to 7.00am.
2.
Examples include hospital operating theatres and precision laboratories where sensitive operations are
occurring. These criteria are only indicative, and there may be a need to assess intermittent values against the
continuous or impulsive criteria for critical areas. Source BS 6472-1992.

German Standard DIN 4150-3-1999 “Structural Vibration – Part 3 Effects of vibration on structures”
provides methods for evaluating the effects of vibration on structures.
The recommended limits (guide values) from DIN 4150 for transient vibration to ensure minimal
risk of cosmetic damage to residential and industrial buildings are presented numerically in Table
6-18.
Table 6-18: Guideline Vibration Values for Short Term Vibration on Structures (mm/s)
Type of building

Guideline values for velocity (mm/s)
1 to 10 Hz

10 to 50 Hz

50 to 100 Hz

Vibration at horizontal
plane of highest floor
at all frequencies

Commercial and
Industrial Building

20

20-40

40-50

40

Dwellings and
buildings of similar
occupancy or design

5

5-15

15-20

15

Structures that,
because of their
particular sensitivity
to vibration cannot
be classified under
lines 1 and 2 and
are of great intrinsic
value

3

3-8

8-10

8

Notes:

1.
Daytime is 7.00am to 10.00pm and night time is 10.00pm to 7.00am.
2.
Examples include hospital operating theatres and precision laboratories where sensitive operations are
occurring. These criteria are only indicative, and there may be a need to assess intermittent values against the
continuous or impulsive criteria for critical areas. Source BS 6472-1992.

6.2.4

Potential impacts

Noise impacts during construction
The proposal involves a range of activities incorporating various heavy machinery, plant and
equipment that will operate in a number of locations across the proposal.
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Table 6-19 presents a summary of the relevant construction scenarios with the potential to
generate impact on the nearest receivers. Sound power levels were sourced from AS 2436 Guide
to Noise and Vibration Control on Construction, Demolition and Maintenance Sites and the UK’s
Department for Environment, Food and Rural Affairs Noise Database for Prediction of Noise on
Construction and Open Sites. Plant and equipment may be used in isolation or simultaneously.
Similar activities are expected for works during Stage 1 and Stage 2, therefore the assessment has
been based on the impacts of disparate activities within each NCA.
Table 6-19: Construction Scenarios and Plant
Scenario
Vegetation Clearing

Equipment

Overall Sound
Power Level, dB(A)

25t excavator, mulcher, chainsaw, trucks, grader,
combination backhoe FEL

115

Earthworks

Road trucks, compactor, grader, steel& multi tyred
and vibratory rollers, concrete pour, including
trucks and concrete vibrator, asphalt paving plant,
backhoe, sweeper, compressors, generators,
(excavator with hammer)

114

Paving

Road trucks, compactor, (jackhammers), steel,
multi tyred and vibratory rollers, concrete pour,
including trucks & concrete vibrator, asphalt paving
plant, backhoe, (concrete saw), profiler, sweeper,
compressors, generators

Line marking

Line marking truck, compressor, generators, air
compressor, concrete truck

110

Auxiliary works

Excavators, mulching plant and chipper, cranes,
generators

115

110

One ancillary site has been identified as presented in Section 3.4. The ancillary facilities will
include a securely fenced site compound and stockpile area. The facility will include portable
buildings and amenities, parking and stockpile areas for stripped topsoil, excavated materials and
building materials. Construction associated with the widening works will result in construction
activities in close proximity to a number of sensitive residential as well as commercial receivers.
Modelling was completed to determine the potential noise impact at the affected residences and
assist in identifying the most appropriate management and mitigation options throughout the
construction process. Modelling also accounts for the impacts of distance attenuation, intervening
topography and shielding. The maximum predicted noise levels for the construction works would
exceed construction noise levels at the nearest receiver based on the background monitoring
information available. These values are based on simultaneous operation of all equipment at the
nearest point to the receiver. It is unlikely that these noise levels would be sustained for greater
than a few days per construction period, as equipment would not be required to operate at that
intensity for significant periods.
Based on simultaneous operation of all equipment and proximity to the receiver, it is likely that a
range of management measures would be required to achieve compliance with relevant criteria,
particularly in the event of works outside standard construction hours. Results have been
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calculated for works nearest to and furthest from the receiver based on works within each
catchment area.
Results have been summarised for the separate NCAs. Noise levels are representative of worst
case operations for each construction scenario at representative plant locations; impacts will
depend on the exact location of plant and equipment at any one time. A summary of the
construction noise level ranges for each NCA are presented in Table 6-20, assuming maximum
simultaneous operation of plant at the representative working locations.
Based on the results, it is considered that construction noise levels due to construction fleet and
the operation of the ancillary site facility may impact on receivers when works are at their closest
point, however noise levels will generally be within noise management levels. When works are at
their closest to each receiver, construction noise management measures will be implemented to
minimise impacts on the receivers.
Table 6-20: Predicted Typical Construction Noise Level Ranges per Scenario per NCA
NCA

Noise management levels, dB(A)

Noise level range, dB(A)

Standard
hours

Day-time
out-of-hours

Evening

Night

Vegetation
clearing

Earthworks

Paving

Line
marking

1

64

59

57

43

33- 89

29- 84

32- 85

27-81

2

65

60

56

42

39- 65

35- 81

39- 84

34- 76

3

65

60

56

42

42- 75

39- 77

43- 84

34- 75

4

69

64

58

48

29- 82

26- 82

29- 83

26- 80

29- 71

26- 71

28- 77

31-79

5

65 - 70

Out-of-hours works
As discussed in Section 3.3, works outside normal hours may be required to minimise disruption to
daily traffic and disturbance to surrounding landowners, including at night. These activities would
likely include utility adjustments and asphalting.
Any work undertaken outside standard working hours would be in accordance with the ICNG and
the RMS Construction Noise and Vibration Guideline (RMS 2016).
As summarised in Table 6-20, activities occurring outside standard hours will result in
exceedances of NMLs at the nearest sensitive receivers. As a result, mitigation measures are
required, as discussed in Section 6.2.5.
All works outside standard hours are to be completed of the ICNG and Construction Noise and
Vibration Guideline (RMS 2016). It is recommended that an out-of-hours works protocol be
developed for the works. To reduce potential impacts during these periods, it is recommended that
high noise generating activities including concrete saws, asphalt pavers and excavators be
restricted to the period 10 pm to midnight, where practicable. Less noisy activities should be
schedule after this period, where possible. On occasions where noise levels are predicted to
exceed NMLs by over 25 dB, following implementation of all recommended mitigation measures,
where the works are to occur for more than 2 nights in a row, residences will be offered alternative
accommodation.
Sleep disturbance
Sleep disturbance impacts may occur due to works at night. Maximum noise levels would generally
be associated with impact noise or air brake release. The predicted sleep disturbance noise level
for NCAs including residential receivers are presented in Table 6-21.
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Table 6-21: Predicted Sleep Disturbance Noise Level Ranges NCA
NCA

Sleep disturbance criteria, dB(A)

Max noise level range, dB(A)

1

53

41- 86

2

52

44- 84

3

52

50- 91

4

58

42- 90

Note:

1. Sleep disturbance criteria apply to residential land uses only.

Noise levels during night time periods have the potential to exceed sleep disturbance criteria at the
nearest receivers. As a result, mitigation measures will be implemented as detailed in Section
6.2.5.
Site compound and stockpiling
One ancillary site has been identified, subject to approval, to support the construction of the
proposal, located at 45-61 Waterloo Road, Macquarie Park. This site would be used to store
construction materials including spoil, stripped topsoil, excavated rock and construction equipment.
Based on typical earthmoving equipment to shape stockpiles, and assuming full operation of
equipment during these activities, the impacts on the surrounding receivers (NCA 5 – commercial
receivers).
Construction levels from the site compound are predicted to be below the relevant noise
management level for commercial activities, as shown in Table 6-22. These values are based on
simultaneous operations of all equipment, and are considered highly conservative.
Table 6-22: Predicted Typical Construction Noise Level Ranges for site compound
NCA

Noise management level, dB(A)

Construction noise level range, dB(A)

70

22 - 69

5

Vibration impacts during construction
Vibration during operations and construction are generally associated with the use of heavy
machinery and vibratory equipment.
The Construction Noise and Vibration Guideline (RMS 2016) provides recommended safe working
distances for a range of construction works. These are presented in Table 6-23 and provide for
minimum safe working distances to prevent cosmetic damage and human response, and must be
complied with at all times, unless additional assessment or monitoring is completed to determine
site specific safe working distances.
Table 6-23: Recommended safe working distances for vibration intensive plant
Item

Vibratory Roller

Rating / description

< 50 kN (Typically 1-2
tonnes)
< 100 kN (Typically 2-4
tonnes)
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Safe working distance
Cosmetic Damage (BS
7385)

Human Response (OH&E
Vibration Guideline)

5m

15 m to 20 m

6m

20 m
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Item

Rating / description

Safe working distance

< 200 kN (Typically 4-6
tonnes)

12 m

40 m

< 300 kN (Typically 7-13
tonnes)

15 m

100 m

> 300 kN (Typically 13-18
tonnes)

20 m

100 m

> 300 kN (> 18 tonnes)

25 m

100 m

Small Hydraulic
Hammer

(300 kg - 5 to 12t excavator)

2m

7m

Medium
Hydraulic
Hammer

(900 kg – 12 to 18t
excavator)

7m

23 m

Large Hydraulic
Hammer

(1600 kg – 18 to 34t
excavator)

22 m

73 m

Vibratory Pile
Driver

Sheet piles

2 m to 20 m

20 m

1 m (nominal)

Avoid contact with
structure

Jackhammer
Note:

Hand held

1. Construction Noise and Vibration Guideline (RMS, 2016).

Where work occurs within 20 metres of a residence, trial vibration measurements would be
considered to establish safe working distances. Construction vibration mitigation measures would
be detailed in the construction noise and vibration management plan as discussed in Section 6.2.5.
These measures would be sufficient to mitigate any potential vibration impacts.
Noise impacts during operation
Stage 1
Stage 1 has been assessed separately as the rail replacement buses will only occur for
approximately 12 months. This activity has already been approved, as part of the Epping to
Chatswood Rail line upgrade. The impacts of increased bus volumes have been assessed for 2018
only.
Stage 1 includes modifications along Herring Road at the intersections with Epping Road, Ivanhoe
Place and Waterloo Road, as well as modifications to the intersection of Waterloo Road and Lane
Cove Road, and Lane Cove Road and Epping Road. In addition, capacity along Herring Road
would be increased through widening into the median to provide additional kerbside bus lanes. The
existing kerb line would not be realigned and therefore traffic would not be shifted closer to
sensitive noise receivers. Generally, the proposal would impact residential receivers to the west of
the proposal area. Receivers to the east are commercial land uses, and are not assessed as part
of road noise assessments; three non-commercial receivers are located near the intersection of
Lane Cove and Waterloo Roads.
Calculations were undertaken to determine the potential noise impact for Stage 1 based on traffic
volumes alone (i.e. no change to layout or topography). The results of this investigation indicated
that the difference attributable to changes in heavy vehicle composition as a result of the bus
replacement (estimated at 30 buses per hour in 2018) were found to be negligible (<0.5 dB) during
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the daytime period. These results are not considered significant and have not been investigated
further due to the short duration of operations.
Stage 2
Predicted operational noise levels for the future concept design are shown in full in the Pacific
Environment Noise and Vibration Assessment (Pacific Environment, February 2017). The Stage 2
scope of works includes the impacts of pre and post upgrade road alignments and traffic volume
increases once the bus replacement activities have been completed, and includes predictions for
the opening year (2021) and design year (2031). Stage 2 works are generally limited to Waterloo
Road between Byfield and Coolinga Roads, however the overall project will result in long term
changes to road geometry as part of the Stage 1 works, and therefore the assessment has
included Stage 1 receivers. Appendix E of the Pacific Environment Noise and Vibration
Assessment presents the results of the assessment at all receivers affected by Stage 2 for 2021
and 2031 as a result of the permanent changes to the road configuration and traffic growth
impacts.
Noise modelling indicated that the change in noise level as a result of the project is less than 2 dB
over the project area. This is due to changes in the geometry of the final road design moving closer
to the most affected receivers, but also spreading the traffic over more lanes.
Modelling results for Stage 1 NCAs 1 to 3, indicate no receivers experience a noise level increase
of more than 2 dB as a result of the project. Long term impacts at the completion of Stage 2 works
would result in increases of less than 2 dB at receivers outside the Stage 2 scope of works, the
project is classified as minor works in these areas. The majority of Stage 1 receivers experience
marginal noise level increases (<0.2 dB) as a result of the project. Receivers 2-01 to 2-03, 2-29, 302 to 3-09 experience increases of between 0.8-1.5 dB during the design year compared to the no
build scenario. This is due to the road capacity increasing along Herring Road and the road
alignment moving closer to receivers Waterloo Roads near these residences.
For the purpose of this assessment, discussion of impacts will be limited to receivers in Stage 2
only, which comprises residential (non-commercial) receivers on Waterloo Road and Lane Cove
Road only.
Maximum noise levels
The RNP includes a review of the current status of defining and assessing impacts from maximum
noise level events caused by road traffic. It states that at the current level of understanding, it is not
possible to establish an absolute criterion that correlates to an acceptable level of sleep
disturbance.
The RNP and ENMM provide guidance on the assessment of maximum noise levels in lieu of an
established criterion, based on the noise level of the event, number of events and the emergence
of an event over the Leq noise level.
Noise monitoring data from locations L1, L2 and L3 was analysed to determine the number of
events and the emergence of the event over the Leq,1hr noise level. A maximum noise level event
is determined where the Lmax noise level exceeds the Leq,1hr level by more than 15 dB and
exceeds 65 dB(A).
Figure 6-10 provides a summary of the number of events where the Lmax exceeds 65 dB(A) and is
15 dB greater than the LAeq,1hr.
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Figure 6-10: Maximum Noise Level Events over L max 65 dB(A)
Figure 6-11 presents the emergence of detected events over the ambient noise level at the
monitoring locations. The average emergence is greatest during the hours of 5.00 am to 6.00 am
and is up to 25 dB(A) at L2. The average emergence across all locations is around 20 dB above
the L eq,1hr levels.
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Figure 6-11: Average Emergence of Maximum Noise Level Events
The number of events detected at monitoring locations indicates that maximum noise impacts are
already experienced as there are more than 2-3 events greater than L eq,1hr +15 dB per night with an
average emergence of 20 dB(A). Of these emergent events there are more than 2-3 events per
night that exceed 65 dB(A) at all locations.
Based on the change in noise level pre and post upgrade works, changes in maximum noise level
events are not expected to change significantly (<0.5 dB) as a result of the change in the
alignment.
Maximum noise level impacts would change depending on the alignment’s changes relative to the
receivers. There is potential for the L max noise level to increase where the alignment is moving
closer to receivers such as near L1 and L2.

6.2.5

Safeguards and management measures

Construction phase
Safeguards and management measures that would be implemented during the construction phase
to mitigate noise and vibration impacts are summarised in Table 6-24.
Table 6-24: Safeguards and management measures to mitigate potential noise and vibration
impacts during construction
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Noise and
vibration

A Noise and Vibration
Management Plan (NVMP) will

Contractor

Core
standard
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design / pre-
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Impact

Environmental safeguards

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 significant noise
and vibration generating
activities associated with the
activity
• feasible and reasonable
mitigation measures to be
implemented, taking into
account Beyond the
Pavement: urban design
policy, process and principles
(Roads and Maritime, 2014).
• a monitoring program to
assess performance against
relevant noise and vibration
criteria
• arrangements for consultation
with affected neighbours and
sensitive receivers, including
notification and complaint
handling procedures
• contingency measures to be
implemented in the event of
non-compliance with noise
and vibration criteria.
Where work occurs within 20
metres of a residence, trial
vibration measurements will be
considered to establish safe
working distances for inclusion in
the plan.
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Responsibility Timing

construction

Standard /
additional
safeguard
safeguard
NV1
Section 4.6
of QA G36
Environment
Protection
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Noise and
vibration

All sensitive receivers (e.g.
schools, local residents) likely to
be affected will be notified at
least five 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.

Contractor

Detailed
design / preconstruction

Core
standard
safeguard
NV2

Noise

Where noise levels are above the
highly noise affected level,
restricting the hours that the very
noisy activities can occur will be
considered, taking into account
the times identified by the
community when they are less
sensitive to noise (such as before
and after school for works near
schools, or mid-morning or midafternoon for works near
residences. Through community
consultation, it will be determined
if the community is prepared to
accept a longer period of
construction in exchange for
restrictions on construction times.

Contractor

Preconstruction

Additional
safeguard

In addition to these mitigation measures, the Construction Noise and Vibration Guideline (RMS
2016) recommends the implementation of additional mitigation measures focusing on community
notification and respite periods. These mitigation measures will be implemented and are presented
in Table 6-25.
Table 6-25: Triggers for Additional Mitigation Measures – Airborne Noise
Perception

dB(A) above RBL

Additional mitigation measures
All hours

75dBA or greater

N, V, PC, RO
Standard hours
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Perception

dB(A) above RBL

Additional mitigation measures

Noticeable

5 to 10

-

Clearly Audible

10 to 20

-

Moderate
Intrusive

20 to 30

N/V

>30

N/V

Highly Intrusive

Out-of-hours Period 1: Mon – Fri (6pm – 10pm), Sat (7am – 8am & 1pm -10pm), Sun/Pub Hol (8am – 6pm)

Noticeable

5 to 10

-

Clearly Audible

10 to 20

N, R1, DR

Moderate
Intrusive

20 to 30

V, N, R1, DR

>30

V, IB, N, R1, DR, PC, SN

Highly Intrusive

OOHW Period 2: Mon – Fri (10pm – 7am), Sat (10pm – 8am), Sun/Pub Hol (6pm – 7am)

Noticeable

5 to 10

N

Clearly Audible

10 to 20

V, N, R2, DR

Moderate
Intrusive

20 to 30

V, IB, N, PC, SN, R2, DR

>30

AA, V, IB, N, PC, SN, R2, DR

Highly Intrusive

Source: Construction Noise and Vibration Guideline (RMS, 2016).
Note:
AA = Alternative Accommodation
R1 = Respite Period 1
V = Verification
PC = Phone calls
IB = Individual briefings
SN = Specific notifications
N = notification

Operational phase
Operational noise modelling results found that long term noise levels were not found to increase
significantly as a result of the upgrade. Results indicated that the change in noise level as a result
of the project is less than 2 dB over the project area. This is due to changes in the geometry of the
final road design moving closer to the most affected receivers, but also spreading the traffic over
more lanes.
Minimal noise increases are expected on completion of the project, with some geometric changes
moving the alignment closer to receivers. Some receivers were predicted to experience a decrease
in noise levels due to the traffic lanes being divided and the alignment moves away from these
receivers.
Recommendations for noise mitigation were investigated for eligible receivers in order of priority
according to the NCG and NMG. Low noise pavement was discussed and not considered a
feasible option due to the reduced efficiency at low speeds found on the project roads. Noise
barriers were considered for the project to address residual impacts. Barriers are not considered
reasonable due to space constraints. As a result of this investigation, receivers predicted to be
adversely impacted are recommended for at-property treatments, where applicable.
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6.3

Biodiversity

A Biodiversity Assessment has been prepared by RPS and is included in Appendix F of this REF.
The findings of this assessment are provided below.

6.3.1

Methodology

The Biodiversity assessment comprises the following process:
• Definition of a study area (about 89.72 hectares), as shown in Figure 6-12
• A desktop assessment of the proposal area, including an review of existing literature, OEH and
Department of the Environment and Energy (DoEE) databases to determine the likelihood
occurrence of threatened species, populations and ecological communities;
• Review of spatial datasets; and
• Field investigation to determine flora and fauna within the study area.
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Figure 6-12: Biodiversity assessment study area
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6.3.2

Existing environment

Desktop results
Literature review of reports previously prepared for Ryde Council (Kubiak 2005 and Oculus 2001)
identified the area in the vicinity of the Macquarie University, Epping Road and North Ryde
generally as containing small, degraded remnants of Sydney Turpentine – Ironbark Forest and
Shale/Sandstone Transition Forest.
The results of the databases searches (OEH and DoEE) indicated that 40 threatened flora species
and 132 threatened fauna species have been previously recorded or potential to occur within the
locality (i.e. 10km radius of the study area).
Spatial dataset revealed two types of vegetation cover as occurring in the study area, these are:
• Urban Native/Exotic; and
• Sydney Turpentine Ironbark Forest
Notably Sydney Turpentine – Ironbark Forest is recognised as native plant community type known
as Turpentine - Grey Ironbark open forest on shale in the lower Blue Mountains, Sydney Basin
Bioregion. Broadly this community type forms part of the State and Commonwealth listed
threatened ecological community via:
• Sydney Turpentine – Ironbark Forest of the Sydney Basin Bioregion (endangered under TSC
Act); and
• Turpentine-Ironbark Forest in the Sydney Basin Bioregion (critically endangered under EPBC
Act).
The desktop review revealed a total of one threatened flora species and 10 threatened fauna
species with a greater likelihood of occurrence within the study area (refer to Table 6-26).
Table 6-26: Threatened species likely to occur within the study area
Common name

Scientific name

TSC Act

EPBC Act

Hibbertia sp. Turramurra

Critically Endangered

N/A

Dusky Woodswallow

Artamus cyanopterus
cyanopterus

Vulnerable

N/A

Regent Honeyeater

Anthochaera phrygia

Critically Endangered

Endangered

Varied Sittella

Daphoenositta
chrysoptera

Vulnerable

N/A

Little Lorikeet

Glossopsitta pulsilla

Vulnerable

N/A

Swift Parrot

Lathamus discolor

Endangered

Critically Endangered

Powerful Owl

Ninox strenua

Vulnerable

N/A

Vulnerable

Vulnerable

Plants
Julian’s Hibbertia
Birds

Mammals
Grey-headed Flyingfox

Pteropus poliocephalus
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Common name

Scientific name

TSC Act

EPBC Act

Eastern Bentwingbat

Miniopterus schreibersii
oceanensis

Vulnerable

N/A

Little Bentwing-bat

Miniopterus australis

Vulnerable

N/A

Heleioporus australiacus

Vulnerable

Vulnerable

Amphibians
Giant Burrowing
Frog

Field Results
Sixty-one native over-storey tree species considered to be naturally occurring were mapped within
the study area. Over-storey trees contain foliage in the highest layer of the vegetated area and
provide a layer of leaf coverings. An additional ninety native and non-native tree species likely to
have been planted were also mapped. Brief descriptions for these vegetation types are provided
below and are shown in Figure 6-15.
• Sydney Turpentine – Ironbark Forest (refer to Figure 6-13)
• Occurs as remnant trees in sections along Waterloo Road, Lane Cove Road and Herring
Road. This vegetation community is degraded and has lost the majority of naturally
occurring understorey
• This vegetation is classified as a highly degraded form of Sydney Turpentine – Ironbark
Forest Endangered Ecological Community (EEC); due to the presence of mature ‘remnant’
canopy tree species. The community does not conform with the Commonwealth listed
Turpentine-Ironbark Forest in the Sydney Basin Bioregion (Critically Endangered under
EPBC Act) as the remnant patches occurring in the study area are either not large enough
(i.e. required to be >1 ha or a patch <1 ha within an area of vegetation >5 ha) or other
structural layers are too degraded
• The majority of the areas identified as this community type in the study area are remnant
mature trees with planted or highly disturbed/modified understoreys.
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Figure 6-13: Sydney Turpentine – Ironbark Forest including understorey (Lane Cove Road)
•

Urban Native/Exotic (See Figure 6-14)
• This vegetation community exists throughout the site in varied forms; consisting mostly of
either planted or regenerating native and non-native species
• Dominant species in the canopy layer include Lophostemon confertus (Brush Box),
Corymbia maculata (Spotted Gum), Casuarina glauca (Swamp Oak) and the non-native
Platanus orientalis (Plane Tree)
• This vegetation type is not commensurate with a listed Threatened Ecological Community
(TEC).
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Figure 6-14: Example of landscaped vegetation (Waterloo Road)
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Figure 6-15: Native vegetation cover
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Field Results – Fauna
No critical fauna habitat was recorded during the field inspection. Foraging habitat for a range of
mobile species such as woodland birds and bats occur within the site. Field results concluded the
following:
• Fauna habitat is highly restricted and fragmented due to the urban nature of the site. It is highly
unlikely that the site represents significant habitat for terrestrial native fauna
• Foraging habitat for mobile bird and bat species is available as larger eucalypt trees. The
absence of tree hollows reduces habitat value for micro bat species and other hollowdependent fauna such as mammals and owls
• No fauna species were recorded during surveys. A list of fauna species known and expected to
occur in the study area is provided in Appendix F
• Ryde LGA is not listed in Schedule 1 of State Environmental Planning Policy No 44—Koala
Habitat Protection.

6.3.3

Potential impacts

Construction
Upgrade of intersections, removal of planted medians, road widening and property acquisition
would require the removal of about 150 trees along sections of Herring, Waterloo and Lane Cove
Road (refer to Figure 6-16). Table 6-27 provides an assessment of the trees identified within the
proposal area as a result of the proposal.
Table 6-27: Trees within proposed disturbance areas
Disturbance
area (Refer to
Figure 6-16)

Tree species recorded

Estimated
number of
trees
impacted

Growth

Native vegetation
community

1

Angophora costata

2

Natural

Sydney Turpentine –
Ironbark Forest EEC

Eucalyptus pilularis

1

Natural

Eucalyptus resinifera

1

Natural

Eucalyptus pilularis

5

Natural

Angophora costata

1

Natural

Casuarina glauca

8

Planted

Platanus orientalis*

1

Planted

3

Platanus orientalis*

1

Planted

N/A

4

Platanus orientalis*

1

Planted

N/A

Callistemon citrinus

2

Planted

5

Platanus orientalis*

18

Planted

N/A

6

Eucalyptus tereticornis

1

Natural

N/A

7

Lophostemon confertus

1

Planted

Non-native tree species

1

Planted

Corymbia maculata

2

Planted

2
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Disturbance
area (Refer to
Figure 6-16)

Tree species recorded

Estimated
number of
trees
impacted

Growth

Eucalyptus robusta

1

Natural

Callistemon citrinus

1

Planted

Casuarina glauca

1

Natural

Melaleuca quinquenervia

1

Planted

Leptospermum spp.

1

Planted

8

Corymbia maculata

7

Planted

N/A

9

Corymbia maculata

7

Planted

N/A

10

Corymbia maculata

11

Planted

N/A

Melaleuca quinquenervia

1

Likely
planted

N/A

Grevillea spp.

1

Likely
planted

Eucalyptus tereticornis

2

Planted/
regen

Ironbark species
(potentially E. fibrosa)

1

Likely natural

Eucalyptus robusta

1

Natural

Eucalyptus resinifera

1

Natural

Angophora costata

15

Some
natural/
some regen

Eucalyptus resinifera

13

Some
natural/
some regen

Eucalyptus microcorys

3

Likely natural

Syncarpia glomulifera

3

Likely natural

Casuarina glauca

1

Regen

Callistemon citrinus

1

Planted

14

Unknown tree

Approx. 8

Recently
planted

Estimated

Stage 1

73

11

12
13
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Native vegetation
community

Sydney Turpentine –
Ironbark Forest EEC
Sydney Turpentine –
Ironbark Forest EEC

N/A

151

Disturbance
area (Refer to
Figure 6-16)

Tree species recorded

Estimated
number of
trees
impacted

total removal

Stage 2

78

Total

151

Growth

Native vegetation
community

Trees within disturbance areas 3, 5, 8, 9, and 10 are located within the median along Herring Road
and Waterloo Road and have been identified as planted (refer to Figure 6-16).
Trees within disturbance areas 1, 2, 7, 11, 12 and 13 are strips of vegetation located adjacent to
the road. Disturbance areas 7 and 11 are mostly planted trees, with one or two found to be natural.
However, disturbance areas 1, 2, 12 and 13 have been identified to contain natural and
regenerated trees, some of which have been classified as forming part of the vegetation
community of the Sydney Turpentine – Ironbark Forest (refer to Figure 6-16).
Trees located in disturbance areas 4, 6, and 14 are isolated trees adjacent to the road that
comprise of planted and natural vegetation. However, the natural trees do not form part of the
Sydney Turpentine – Ironbark Forest (refer to Figure 6-16).
The estimated 151 impacted trees are a worst scenario describing the maximum amount of trees
that could be impacted by the proposal. In the event that construction staging or detailed design
results in environmental impacts above those assessed in this REF, further environmental
assessment would be required to be undertaken and approved by Roads and Maritime.
Additional street trees deemed to be of biodiversity value were also recorded; however these are
not located within the proposal area and are unlikely to be impacted by the proposal:
• Additional street trees (Eucalyptus saligna – Sydney Blue Gum) were recorded near the corner
of Shrimpton’s Creek and Waterloo Road. It is considered that the incidence of Eucalyptus
saligna is associated with historical plantings and is not considered to form part of Blue Gum
High Forest critically endangered ecological community (CEEC)
• Incidences of Macadamia tetraphylla, listed on the TSC Act, in the proposal area are planted.
The species does not occur naturally within the Sydney Basin and is an ornamental landscape
species often introduced to green spaces within the locality. As such no further assessments
are required.
The proposal would involve the removal of scattered trees located within the medians on Herring
Road and Waterloo Road, as well as along the road edges of Herring Road, Waterloo Road and
Lane Cove Road. Cumulatively, the proposal would remove about 0.51ha of native vegetation
located in medians and road edges across Macquarie Park, comprising 0.3 ha of Sydney
Turpentine – Ironbark Forest and 0.21 ha of Urban Exotic/Native cover comprising ‘winter flowering
eucalypt cover’ (i.e. Spotted Gum and Swamp Mahogany) would also be removed (refer to Table
6-28).
Table 6-28: Proposal impacts on native plant community types
Plant community type

Urban Exotic/ Native (in part comprising ‘winter
flowering eucalypt cover’)
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% already cleared
from the Catchment
Management Area

Total area (ha) of
proposed
vegetation removal

-

0.21
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Plant community type

Turpentine - Grey Ironbark open forest on shale
in the lower Blue Mountains, Sydney Basin
Bioregion (EPBC Act listing)
Sydney Turpentine – Ironbark Forest (TSC Act
listing)

% already cleared
from the Catchment
Management Area

Total area (ha) of
proposed
vegetation removal

90

0.30

The removal of Turpentine - Grey Ironbark would result in the loss of 0.30ha of vegetation species
that form part of the plant community of the Sydney Turpentine – Ironbark Forest EEC as listed
under the TSC Act. Conversely, this disturbed patch of vegetation does not form part of the
Commonwealth listing of Turpentine – Grey Ironbark Forest CEEC as it is not part of a high quality
patch equal to or greater than 4 ha in area and therefore does not satisfy the diagnostic criteria for
the Commonwealth listed community.
A 7-part test of significance (required under Section 5A of the EP&A Act) was carried out for
threatened species and ecological communities listed in Table 6-26. It concluded that the proposal
is not likely to have a significant impact on threatened species or ecological communities as the
vegetation within the proposal was identified to be individual remnant trees isolated from high
quality patches of the ecological community. Additionally, the vegetation does not provide critical
habitat and therefore its removal is not likely to place the EEC at risk of extinction.
Habitat loss
Vegetation loss within the proposal area would broadly reduce the amount of habitat resources for
local fauna within the scattered trees along road edges and in the medians by an estimated
cumulative 0.51ha. The area above would also include some of the about 0.21 ha described as
‘winter flowering eucalypt cover’ to be removed - important for the Regent Honeyeater, Swift Parrot
and Grey-headed Flying Fox.
However, the absence of hollow-bearing trees within the proposal area means that the proposal
would not likely have an adverse impact on important life cycle processes on related fauna. Habitat
removal that would impact these species appears limited to ‘foraging habitat’ as no hollow-bearing
trees were observed within the impact footprint. Thus, the removal of vegetation cover from the
proposal area would result in the reduction of foraging resources only.
Other impacts
Weeds
There is the potential for the introduction of weeds to occur in vegetated areas within the proposal
area, particularly along Waterloo Road and Lane Cove Road. Without the use of appropriate weed
management protocols, the proposal has the potential to facilitate the spread of weeds into
adjoining properties or native vegetation by removing vegetation that may provide natural barriers.
However, much of the proposal has been cleared and has planted gardens and therefore the
continuation of measures to manage and weeds are recommended.
Aquatic ecology
The removal of vegetation, including both trees and grasses, would increase the risk of sediment
laden stormwater run-off entering aquatic environments such as Shrimpton’s Creek. However,
construction of the proposal is unlikely to impact aquatic environments as no works have been
identified within the vicinity of the watercourse. Mitigation measures to manage the sediment laden
stormwater run-off from construction works are described in Sections 6.4.2 and 6.4.3.
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Figure 6-16: Impacted zones for vegetation removal
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Operation
Landscape character and visual impact associated with the removal of trees is assessed in Section
6.7 of this REF.
The proposal is unlikely to have ongoing operational impacts to flora or fauna in the proposal area,
after the loss of vegetation as identified as part of the construction works.
Conclusion on significance of impacts
The proposal is not likely to significantly impact 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.
The proposal is not likely to significantly impact threatened species, populations, ecological
communities or migratory species, within the meaning of the Environment Protection and
Biodiversity Conservation Act 1999.

6.3.4

Safeguards and management measures

Safeguards and management measures to mitigate potential impacts to biodiversity is described in
Table 6-29.
Table 6-29: Safeguards and management measures for biodiversity.
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Biodiversity

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,

Contractor

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

Environmental safeguards

•

Responsibility Timing

Standard /
additional
safeguard

2013)
protocols to manage weeds
and pathogens.

Biodiversity

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

Contractor

Detailed
design / preconstruction

Core
standard
safeguard
B2

Biodiversity

Ensure minimal disturbance to
root zones of vegetation that line
property boundaries and may not
be part of the work but may
encroach on the work area.

Contractor

Construction

Additional
safeguard

Biodiversity

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

Contractor

Construction

Additional
safeguard

Biodiversity

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

Contractor

Construction

Additional
safeguard

Biodiversity

During detailed design
locations and opportunities for
replacement plantings will be
investigated within the local area.

Roads and
Maritime and
Contractor

Detailed
design/preconstruction

Additional
safeguard
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6.4

Soils and water

6.4.1

Existing environment

Soils and landscape
The underlying geology of the proposal area is characterised by rolling to moderately steep hills at
the interface between Bringelly Shale (a subgroup of the Wianamatta Shales) and Hawkesbury
Sandstone, associated with the Lane Cove River Valley. Bringelly Shale is composed of
predominantly claystone and siltstone with thin laminate horizons. Hawkesbury Sandstone is
characterised by quartz sandstone and minor shale lenses (RPS, 2016).
Soils in the area comprise deep red texture soils on narrow hillcrests, and red and brown to yellow
texture-contrast soils on slopes becoming slightly harsher in drainage lines.
The Ryde LEP identifies that acid sulphate soils are present about one kilometre from the proposal
area, near the Lane Cove River. However, no acid sulphate soils are present within the proposal
area and no intrusive works would occur within the vicinity of the identified acid sulphate soils.
Contamination
A search of the EPA contaminated lands database did not identify any registered contaminated
sites in the proposal area. The nearest contaminated sites to the proposal area are identified in
Table 6-30.
Table 6-30: EPA contaminated sites nearest to the proposal
Suburb

Site description
and address

Activity

EPA site
management
class

Proximity to
proposal area
(at closest
point)

Macquarie Park

Waterloo Road
1 Waterloo Road

Other Petroleum

Under assessment

540 metres

Macquarie Park

Caltex North Ryde
Service Station
41-43 Epping Road

Service Station

Regulation under
Contaminated
Land Management
Act 1997 (CLM
Act) not required

660 metres

Marsfield

Coles Express
Marsfield
189 Epping Road

Service Station

Under assessment

1 kilometre

Hydrology and flooding
The proposal area is located on a hill that forms part of the southwest catchment into Lane Cove
River, and varies between 40 to 70 metres above sea level. Herring Road and Lane Cove Road
have an upward slope southbound; Epping Road has a slight downward slope eastbound, and
Waterloo Road has a number of slopes between Herring Road and Lane Cove Road (refer to
Figure 6-17).
The Lane Cove River is located about 700 metres northeast of the proposal area at its closest
point. There are various creeks that drain into the Lane Cove River, including Shrimpton’s Creek
which runs through the proposal area and Mars Creek located about 740 metres to the north.
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Shrimpton’s Creek is located within the proposal area and runs parallel to Cottonwood Crescent in
a north south direction. It has concreted banks as it approaches Waterloo Road, and flows beneath
Waterloo Road, Macquarie Shopping Centre and the M2 Motorway, before draining into the Lane
Cove River (refer t0 Figure 6-18).

Figure 6-17: Contour map of the proposal area and Shrimpton’s Creek
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Figure 6-18: View of Shrimpton’s Creek from Waterloo Road
Stormwater runoff within the proposal area is collected by a network of kerb and gutters and
surface drainage pits that connect to the Lane Cove River stormwater network along all roads
within the proposal area. Drainage pits are located along the kerbside of the road, with the majority
of pits not located within the existing medians. However, there are median drainage pits located at
the intersection of Epping Road and Herring Road, and on Lane Cove Road from the intersection
with Epping Road to 80 metres north of the intersection.
Flood planning information for the proposal area has been obtained from Ryde Council’s flood
mapping tools. No flood mapping has been identified within the proposal area and therefore it can
be considered that flooding within the proposal area is unlikely.

6.4.2

Potential impacts

Construction
Construction works that are likely to disturb soil include:
• Road, median, kerb and footpath destruction
• Removal of footpaths and topsoil for new high angle left turns
• Utility relocation
• Vegetation clearance.
These works have the potential to generate sediment during rainfall events from increased soil
exposure, thereby affecting local water quality due to erosion and run-off sedimentation. Without
appropriate safeguards, pollutants (fuel, chemicals or wastewater from accidental spills, and
sediment from excavations and stockpiles) could potentially reach nearby stormwater drains and
flow into waterways. This has the potential to increase sedimentation and turbidity of nearby
waterways, including the stormwater drain network and Shrimpton’s Creek.
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Direct impacts to the underground stormwater network may arise during demolition and
construction works, such as the destruction of drainage pits or increased sedimentation due to soil
disturbance and dust. Any such impacts would be identified during the detailed design phase of the
proposal and controls would be detailed in the CEMP and established to ensure that drainage
points are adequately protected during construction works to minimise the potential for impacts.
The proposed compound site for Stage 1 works at 45-61 Waterloo Road may also potentially
disturb and impact soil. Stockpiling at the compound site and transport of materials from the
compound to the construction sites could have the following impacts if not adequately managed:
• Erosion of exposed soil and stockpiled materials
• Dispersal of stockpiled materials if not adequately stored
• An increase in sediment loads entering the stormwater system
• Dispersal of construction materials if transport loads are not adequately secured.
Minor construction works, such as excavation for road widening and median and kerb
realignments, would be undertaken along Herring Road and Waterloo Road in close proximity to
Shrimpton’s Creek. There is potential for sediment from these work sites to run-off into Shrimpton’s
Creek, a sensitive receiver, impacting water quality attributes such as turbidity. While it is
considered unlikely that there would be any construction impacts due to direct disturbance of
Shrimpton’s Creek, it is recommended that sediment controls be installed to prevent potential runoff impacts.
Operation
All disturbed areas would be reinstated as part of the proposal therefore there would be no
operational risks to soils or water quality as a result of the proposal.
The proposal requires strip property acquisitions and the removal of landscaped medians. This
would result in a negligible increase in road surface infrastructure and reduce the overall
permeability of the proposal area. Although this increase would be minor, it could potentially lead to
marginally larger flows entering the stormwater network. However, this impact is expected to be
minor with the local stormwater system able to cope with the minor increase in flows. Increased
stormwater flows would be further considered during detailed design.
Despite the overall changes, the proposal is considered unlikely to result in any substantial
operational impacts to the soil and water quality, and hydrology of the proposal area or its
surrounds.

6.4.3

Safeguards and management measures

Safeguards and management measures to mitigate potential soil and water impacts are discussed
below in Table 6-31.
Table 6-31: Safeguards and management measures for soils and water.
Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

Soils and
water

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

Contractor

Detailed
design / preconstruction

Core
standard
safeguard
SW1
Section 2.1
of QA G38
Soil and
Water
Management
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Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

Soils and
water

A site specific Erosion and
Sediment Control Plan/s will be
prepared and implemented as
part of the Soil and Water
Management Plan. The Plan will
include, but not be limited to:
• Identification of catchment
and sub-catchment areas,
high risk areas and sensitive
areas
• Sizing of each of the above
areas and catchments
• The likely volume of run-off
from each catchment
• Direction of flow of on-site
and off-site water
• The direction of run-off and
drainage points during each
stage of construction
• The location and sizing of
sediment traps such as
sumps as well as associated
drainage
• Standard drawing/plans for
erosion and sediment
controls (e.g. sumps, berms,
pit protections)
• Dewatering plans which
includes process for
monitoring, flocculating and
dewatering water from site
• A wet weather management
plan.

Contractor

Detailed
design / Preconstruction

Core
standard
safeguard
SW2
Section 2.2
of QA G38
Soil and
Water
Management

Soils and
water

Erosion and sediment measures
will be implemented and
maintained to:
• Minimise sediment moving
off-site and sediment laden
water entering any
waterways, drainage e lines
or drainage pits
• Minimise the amount of
material transported from
site to surrounding
pavement surfaces.

Contractor

Construction

Additional
safeguard
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Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

Soils and
water

The established stockpiles at
the compound site will be
maintained in accordance with
the Roads and Maritime
Services Stockpile Site
Management Guidelines.
Measures include, but are not
limited to:
• Diversions
• Sediment fences
• Bunding.
Stockpiles will be checked for
stability weekly and after heavy
rainfall.

Contractor

Construction

Additional
safeguard

Soils and
water

Vehicles and machinery will be
properly maintained and
routinely inspected to minimise
the risk of fuel/oil leaks.

Contractor

Construction

Additional
safeguard

Soils and
water

The existing Sydney Water and
Council drainage systems will
remain operational and be
protected throughout
construction.

Contractor

Construction

Additional
safeguard
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Impact

Environmental safeguards

Contaminate
d land

Contaminate
d land

Timing

Standard /
additional
safeguard

A Contaminated Land
Contractor
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) if
required
• 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.

Detailed
design / Preconstruction

Core
standard
safeguard C1
Section 4.2
of QA G36
Environment
Protection

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.

Detailed
design / Preconstruction

Core
standard
safeguard C2
Section 4.2
of QA G36
Environment
Protection
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Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

Contaminate
d land

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 / Preconstruction

Core
standard
safeguard C3
Section 4.3
of QA G36
Environment
Protection

Groundwater

Should groundwater be
encountered during excavation
works, this will be managed in
accordance with the
requirements of the Waste
Classification Guidelines (EPA,
2014) and Water Discharge and
Reuse Guidelines (Transport for
NSW, 2015e).

Contractor

Construction

Additional
safeguard
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6.5

Aboriginal heritage

An Aboriginal heritage risk assessment was undertaken for the proposed works by RPS in line with
Stage 1 of the Roads and Maritime Procedure for Aboriginal Cultural Heritage Consultation and
Investigation (PACHCI). This assessment is provided at Appendix G.

6.5.1

Methodology

The Roads and Maritime PACHCI procedure comprises the following:
• A desktop assessment of the proposal area, including an extensive search of the Aboriginal
Heritage Information Management Systems (AHIMS) database; and
• The preparation of a Stage 1 PACHCI report to outline the findings of the desktop assessment
and to determine whether further assessment is required.
A summary of the findings is provided below.

6.5.2

Existing environment

The proposal area is located on the lower north shore of Sydney, within the City of Ryde LGA and
the Metropolitan Aboriginal Land Council.
The study area forms part of a landscape that was used by the traditional Aboriginal owners, the
Wallumedegal, for thousands of years prior to European settlement and continues to be highly
valued by Aboriginal people today. The geology of the proposal area, composing of Hawkesbury
Sandstone, indicates a high potential for Aboriginal sites such as grinding grooves and rock
engravings to be identified. The proximity of the proposal area to watercourses, such as the Lane
Cove River, indicates that this area may have been an attractive place for Aboriginal people to
camp in the past. In addition, the abundance of water sources in the local area would have
supported a range of plant and animal life that would have provided Aboriginal people with food
and shelter in the past (RPS, 2016).
A search of the AHIMS database was conducted on 30 November 2016. Fifty seven registered
Aboriginal sites were identified within 200 metres of the proposal area. An extensive search
identified that there are no AHIMS sites located within the project area, and the closest AHIMS site
is located about 660 metres north of the proposal area.

6.5.3

Potential impacts

Construction
Construction works would include excavation and other ground disturbing activities for the
demolition, construction and modification of new road (and related) infrastructure, and trenching for
the relocation of services.
No direct or indirect impacts to items of Aboriginal cultural heritage are expected as a result of the
proposal. No Aboriginal sites were identified within the proposal area. In addition, the proposal
area has undergone extensive landscape modification and high level of disturbance from transport,
education, residential and commercial development. Therefore there is low likelihood that the
proposal would impact any previously unidentified culturally sensitive items within the proposal
area.

Operation
No impact to Aboriginal heritage is anticipated during operation of the proposal.

6.5.4

Safeguards and management measures

Safeguards and management measures to mitigate any potential impacts to Aboriginal heritage
are discussed below in Table 6-32.
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Table 6-32: Safeguards and management measures for Aboriginal heritage
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Aboriginal
heritage

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

Core
standard
safeguard
AH1
Section 4.9
of QA G36
Environment
Protection
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6.6

Non-Aboriginal heritage

6.6.1

Existing environment

A search of the World Heritage List, National Heritage List, Commonwealth Heritage List, NSW
State Heritage Register, State Agency Section 170 Heritage and Conservation Registers, and the
Ryde LEP 2014 was undertaken for the proposal. Six heritage items were identified within the
vicinity of the proposal area, shown in Figure 6-19 and Table 6-33.

Figure 6-19: Heritage items in relation to the proposal areas
Table 6-33: Heritage items within the vicinity of the proposal area
Item

Address

Listing

Significance

Location in
relation to the
proposal

Macquarie
University (Ruins)

192 Balaclava
Road, Macquarie
Park

Ryde LEP 2014
(Item 10)

Local

Immediately
adjacent to
proposal at the
corner of
Waterloo Road
and Herring
Road.
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Item

Address

Listing

Significance

Location in
relation to the
proposal

Northern Suburbs
Cemetery

12 Delhi Road,
Macquarie Park

Ryde LEP 2014
(Item 44)

Local

About 850
metres east of
the proposal

Eastwood Town Hall

74 Agincourt
Road, Marsfield

Ryde LEP 2014
(Item 2)

Local

About 860
metres south of
the proposal

North Ryde Public
School

154 Coxs Road,
North Ryde

Ryde LEP 2014
(Item 39)

Local

About 810
metres south of
the proposal

Curzon Hall

53 Agincourt
Road, Marsfield

Ryde LEP 2014
(Item 1)

Local

About 880
metres west of
the proposal

State

About 720
metres northeast
of the proposal

Lane Cove National
Park

6.6.2

Potential impacts

Construction
Macquarie University (Ruins) is located immediately adjacent to the proposal area, as seen in
Figure 6-19 and Figure 6-20. The heritage item is identified as ruins of a stone building within the
existing Macquarie University site. While the mapping of the heritage item curtilage extends to
Herring Road (immediately adjacent to the proposal area), the ruins are located on the eastern
side of Macquarie University, about 850 metres from the proposal area and nearest proposed
works.
As part of Stage 2, the introduction of a high angle left turn is proposed from Herring Road
(northbound) onto University Avenue (westbound). These works would be located within the
curtilage of the Macquarie University (Ruins) heritage site, however the construction works would
not impact the ruins site located within Macquarie University.
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Figure 6-20: Location of the Ruins building in relation to the proposal area
Operation
No impact to non-Aboriginal heritage is anticipated during operation of the proposal.

6.6.3

Safeguards and management measures

Safeguards and management measures to mitigate any potential impacts to non-Aboriginal
heritage are discussed below in Table 6-34.
Table 6-34: Safeguards and management measures for non-Aboriginal heritage
Impact

Environmental safeguards
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Timing

Standard /
additional
safeguard

169

Impact

Environmental safeguards

Responsibility

Timing

NonAboriginal
heritage

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

Contractor

Detailed
Core
design / pre- standard
construction safeguard
H1
Section 4.10
of QA G36
Environment
Protection

NonAboriginal
heritage

The curtilage of any heritage
items in close proximity to the
proposal area, in particularly the
Macquarie University Ruins, will
be identified on proposal plans
as a constraint throughout
detailed design and in the
CEMP.

Roads and
Maritime,
Contractor

Detailed
Additional
design / pre- safeguard
construction
/
construction

NonAboriginal
heritage

Staff will be tool-boxed about the
heritage curtilage, the need to
avoid impact, and on procedures
in the case of impact.

Contractor

Preconstruction
/
construction
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6.7

Landscape character and visual impacts

6.7.1

Methodology

A visual impact assessment has been prepared for the proposal by RPS in accordance with the
Roads and Maritime Environmental Impact Assessment Practice Note: Guideline for Landscape
Character and Visual Impact Assessment (EIA-N04) (Roads and Maritime, 2013). The findings are
discussed below and the full report is provided at Appendix H.
The assessment is based on the combination of sensitivity and magnitude providing the rating of
the landscape character and visual impact for viewpoints, as shown below in Figure 6-21.
Sensitive and magnitude are defined as:
1. Sensitivity of the character – the capacity of a landscape character zone or view to absorb
change
2. Magnitude of the proposal – the measurement of the scale, form and character of a proposal
when compared to the existing condition

Figure 6-21: Landscape character and visual impact grading matrix

6.7.2

Existing environment

The proposal area is located on a major route linking the lower north shore and Sydney CBD to the
north-western suburbs and Hills District of metropolitan Sydney. This route includes Herring Road,
Waterloo Road and Lane Cove Road, and the intersections of Epping Road with Lane Cove Road
and Herring Road.
Herring Road
Herring Road is a slightly undulating suburban street made up of typically high density multi-storey
buildings and educational developments/facilities. The streetscape is heavily vegetated with
mature exotic trees planted along the sidewalks and median strips, and larger native vegetation
within the boundary properties. This street landscaping forms a substantial aesthetic component of
the street and is critical visual amenity considering this is largely residential in land use (refer to
Figure 6-22).
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Figure 6-22: Typical Herring Road character
Waterloo Road
Waterloo Road is a slightly undulating linear road with mature trees lining the property boundaries
between Herring Road and Lane Cove Road. The site and surrounding area has distinctive
commercial/technology park typology and is dominated by multi-storey buildings with potential of
high density residential. Parts of Waterloo Road feature native trees and vegetation median
planting that contribute substantially to its character and sense of place (refer to Figure 6-23).

Figure 6-23: Typical Waterloo Road character
Lane Cove Road
The stretch of Lane Cove Road between Epping Road and Waterloo Road is a slightly sloping
triple carriage way. The road is dominated by large commercial buildings (refer to Figure 6-24).
The southern side of Lane Cove Road is heavily screened by a thick avenue of large native trees
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that are setback from the road. This vegetation contributes significantly to streetscape character,
balancing and softening the bulk of adjacent buildings.

Figure 6-24: Typical Lane Cove Road character between Epping Road and Waterloo Road
Epping Road
Epping Road assists with very heavy traffic movement between the Sydney CBD and Hills district.
Slight to steep graded, the triple carriage way road is bounded by residential properties to its south
and commercial development to its north. This land use dictates vegetation location and density,
with a heavy landscape screen between the road and the commercial developments.

Figure 6-25: Typical Epping Road Character
Viewpoint identification
Nine viewpoint locations were identified within the proposal area to represent key viewpoints within
the proposal, focusing on locations where substantial changes or vegetation removal is proposed.
These viewpoints, and corresponding views, are shown in Figure 6-27 to Figure 6-35.
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Figure 6-26: Viewpoints within the proposal

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

174

Figure 6-27: Viewpoint 1 – Facing east on Waterloo Road at the intersection with Herring Road

Figure 6-28: Viewpoint 2 – Facing south on Herring Road at the intersection with Waterloo Road
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Figure 6-29: Viewpoint 3 – Facing west on Waterloo Road

Figure 6-30: Viewpoint 4 – Facing east at the intersection of Waterloo Road and Khartoum Road
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Figure 6-31: Viewpoint 5 – Facing east on Waterloo Road, between Khartoum Road and Lane
Cove Road

Figure 6-32: Viewpoint 6 – Facing east on Waterloo Road, between Khartoum Road and Lane
Cove Road
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Figure 6-33: Viewpoint 7 – Facing south on Lane Cove Road, between Waterloo Road and Epping
Road

Figure 6-34: Viewpoint 8 – Facing east on Epping Road at the intersection with Herring Road
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Figure 6-35: Viewpoint 9 – Facing northbound on Herring Road at the intersection with Ivanhoe
Place and Morling College.

6.7.3

Potential impacts

Construction
Construction of the proposal would result in a combination of temporary and permanent impacts to
the existing landscape. Temporary visual impacts would be from construction works and materials,
including:
• The presence of a site office
• Traffic control vehicles and personnel
• Construction vehicles
• Various equipment
• Construction fencing
• Signage material
• Stockpiling
• Storage areas
• Night-works lighting
• Vegetation removal.
A compound site for Stage 1 works has been proposed at 45-61 Waterloo Road, and it is
anticipated that this compound site would hold the majority of the construction materials, including
the site office, construction vehicles, plant and stockpiled materials. This would lessen the visual
impacts caused by construction works by reducing the time these materials are present at the
various construction zones.
As described in Section 3.3.1, the proposal would be constructed in two stages to better meet the
objectives and implement key infrastructure changes within defined timelines. Stage 1 works are
expected to take up to 12 months and would be completed before the ECR closure (expected late2018). Stage 2 works would not commence until the ECR has been re-opened, and construction
works are expected to take 18-24 months.
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Though construction works would be undertaken over two stages, the visual impacts created by
construction works would be temporary and consistent with what might be expected for a project of
this scale and nature.
The proposal would involve removal of median and kerbside plantings, and these impacts
associated are described below in Table 6-35.
Proposed mitigation strategies regarding construction works are provided in Table 6-36.
Operation
The visual impact assessment identified visual impacts across the different viewpoints. These
impacts and their associated significance are described in Table 6-35 below.
Table 6-35: Summary of visual impacts across the proposal area
Viewpoint

Sensitivity

1. Waterloo

Impacts:
• Removal of tree south-eastern corner to facilitate a realigned kerb, increasing
exposure of residential buildings to Herring Road and Waterloo Road, as well
as those accessing the Macquarie University train station entry
• South-western corner new road infrastructure, impacting the landscaped
character of that intersection as well as entry into Macquarie University (along
University Avenue), and increasing exposure of Macquarie University train
station from the residential and educational buildings on Herring Road
• Removal of established trees further increasing the exposure to Robert
Menzies College
• Vegetation removal exposes residential housing to commercial &
infrastructure

Road &
Herring Road
intersection

Low
• High density residential
properties & educational
facilities / campuses
• Tall native trees & screening
vegetation to property
boundaries
• Streetscape character
reduced due to removal
mature native trees
2. Herring

Road (looking
from Herring
Road &
Waterloo
Road

Magnitude

Low
• Removal of vegetation on
both south-eastern & southwestern corners of the
intersection
• South-western corner
vegetation, trees & planted
street trees removed

Impact

Low Impact

Impact:
• Additional road traffic to impact the residential buildings along Herring Road
• Substantial changes to the landscape character due to the removal of street
trees to median and sidewalk would greatly impact motorists & pedestrians
• Removal of trees and screening vegetation would increase exposure of road
to residential and educational properties
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Viewpoint

Sensitivity

Magnitude

intersection)

High
• High density residential &
educational properties
• Tall native trees & screening
vegetation to property
boundaries
• Median & sidewalk street
trees contribute to the
landscape character
• Views between built form &
pedestrians/road users
softened by vegetation

High
High
• Landscaped median along
Impact
Herring Road removed
• New road infrastructure: high
angle left turn on Herring
Road (northbound) and
adjusted median
• Increase in road width /
greater road expanse
• Removal of median strips to
make-way for additional lane
• Existing development in
close proximity to proposal

3. East &
westbound on
Waterloo
Road

Impacts:
• Increase exposure between the residential buildings and Waterloo Road and
Macquarie Shopping Centre
• Removal of street trees/vegetation would increase exposure of recreational
lane (e.g. Elouera Reserve) to the adjacent road
Low
• High density residential &
commercial/retail
development
• Scattered street trees & tall
native trees to boundaries
• Pedestrian path & cycleway
on either side of the road
• Low screening vegetation to
road-property boundaries
• Parklands associated with
Shrimpton’s Creek, and
Elouera Reserve

4. East &
westbound on
Waterloo
Road

Low
• Road widening westbound
towards Waterloo Road –
Herring Road intersection
• Removal of a number of
mature street trees along the
footpath
• Removal of street
trees/vegetation that is
adjacent to parklands
• Moderate increase in
existing road width

Impact

Low Impact

Impact:
• New additional kerbside bus lane increases expanse of road
• Removal of median vegetation impacts to landscape character
• Increase in the width of the road that reduces landscape character
• Vegetation removal exposes views between commercial buildings
• Vegetation removal exposes motorists & pedestrians to large scale of
commercial development
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Viewpoint

Sensitivity

Magnitude

Impact

High
• Boulevard-style landscape
character with large native
trees to central median &
sidewalk
• Vegetation to median
includes native
groundcovers & shrubs,
softening views &
contributing to the landscape
character
• Large commercial buildings
& offices overlooking
Waterloo Road
• Duel carriageway road with
pedestrian paths and/or
cycleway on either side of
road reserve

High
• Road widened to make way
for new bus lane
• Removal of vegetated
medians, including mature
vegetation

High
Impact

5. East &
westbound on
Waterloo
Road, at
Waterloo
Road –
Khartoum
Road
intersection

Impacts:
• New additional kerbside bus lane increases width/ expanse of road
• Removal of the roundabout – conversion to signalised traffic conditions,
addition of new urban elements
• Removal of a number of trees to Khartoum Road increases exposure of
adjacent properties to road

6. East &
westbound on
Waterloo
Road,
between
Coolinga
Street &

Impact:
• Some of the removed vegetation would slightly increase exposure between
the business complex on the north-western corner of Waterloo Road and
Lane Cove Road
• The majority of the vegetation is located on the edge of a vacated parking
block, and therefore would increase exposure into the block from buildings
across Waterloo Road

Moderate
• Largely open landscape
character due to expanse of
intersection
• Large commercial buildings
dominate views throughout
the area, including to the
corners of the intersection
• Tall native trees to road
reserve and property
boundaries, condensed to
corners of intersection
• Wide pedestrian & cycleway
paths
• Duel carriageway road
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• Removal of roundabout & its
associated landscaping
• Introduction of new road
infrastructure elements
including signalised traffic
lights and new high angle
left turn lanes
• Removal of a number of
trees to Khartoum Road at
the intersection of Waterloo
Road and Khartoum Road
• Increase in the width of the
roads to the intersection

Moderate
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Viewpoint

Sensitivity

Magnitude

Impact

Khartoum
Road

Low
• Slightly undulating duel
carriageway road with
pedestrian paths on either
side
• Dominated by commercial
development on either side
of Waterloo Road
• Tall native vegetation to
property boundaries
• Long central median
contains turf but no planting
• Streetscape is largely open
in nature and linear

Low
• Road widened to make way
for new bus lane
• Removal of both garden
vegetation and established
trees along the northern side
of Waterloo Road, between
Coolinga Street and Lane
Cove Road

Low Impact

7.
Southbound
along Lane
Cove Road,
between
Waterloo
Road and
Epping Road

Impacts:
• The built form is the dominant feature of the area, and vegetation contributes
to softening the urban landscape, as well as providing screening to the
business complexes immediately adjacent to Lane Cove Road
• The removal of some of the vegetation would increase exposure of the
building complex on the eastern side of Lane Cove Road, and may increase
exposure from the business complexes on the western side of Lane Cove
Road
Low
• Slightly undulating, heavily
trafficked triple carriageway
road with pedestrian paths
on either side
• Dominated by commercial
development on the south
side of Lane Cove Road
• Tall native tree screening to
the north side of Lane Cove
Road
• Streetscape is largely open
in nature due to expanse of
road

8.
Eastbound
along Epping
Road at the
intersection
with Herring
Road

Low
• Road widened to make way
for new bus lane
• Removal of a number of tall
trees/landscape buffer
vegetation along the
footpath within an area
supported by a retaining wall
• Removal of some vegetation
along the eastern side of
Lane Cove Road

Low Impact

Impact:
• The removal of vegetation would increase exposure to and from the
residential buildings on the corner of these intersections, and would also
increase the exposure of Herring Road and Epping Road from these
residential buildings
• Tree removal would substantially increase the exposure between the
residential buildings and road infrastructure
• Although no vegetation would be removed near the hotel complex on the
south-western corner of the intersection, exposure between the hotel complex
and residential buildings (opposite on Herring Road) would increase
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Viewpoint

9. Herring
Road /
Ivanhoe Place
intersection

Sensitivity

Magnitude

Impact

Low
• Largely open landscape
character to triple
carriageway, heavily
trafficked road
• Large native trees dominate
the intersection, particularly
to the southeast corner
• High density residential
development to Herring
Road, Low density
residential to Epping Road
• Substantial urban elements
such as traffic lights, street
signs, telegraph poles,
power lines
• On the south-eastern corner
of the intersection several
large, established trees
would be removed

Low
• Road widened (Herring
Road) to make way for new
bus lane
• Removal of established
vegetation on the northeastern and south-eastern
corners of the intersection
• On the south-eastern corner
of the intersection several
large, established trees
would be removed

Low Impact

Impacts:
• Removal of large tree in the roundabout would increase exposure of Herring
Road to road users and residential buildings surrounding the intersection
• Replacement of roundabout with signalled traffic lights to introduce new urban
elements including traffic lights and associated signage
• Removal of the landscaped roundabout, coupled with removal of the
landscaped medians along Herring Road would substantially modify the
boulevard character
High
• Landscape character
associated with boulevard
style vegetation, including
ornamental exotic street
trees to the sidewalks and
median
• Major built form is high
density residential and
educational facilities /
buildings
• Herring Road has a village
character due to the close
proximity of vegetation to
pedestrians and road users
• Existing native vegetation
within properties and on
boundaries assist with
reducing the scale of the
built form

High
• Road widened (Herring
Road) to make way for new
bus lane
• Conversion of the
landscaped roundabout into
a signalised intersection
• Removal of the established
tree within the roundabout
• Removal of roundabout &
new signalised traffic lights /
intersection

High
Impact

In summary, the proposal would introduce new and upgraded urban elements within the existing
road infrastructure. These elements include new traffic signals, new and realigned high angle left
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turns and bus priority infrastructure. In conjunction with the removal of the median and kerbside
vegetation, the proposal would contribute to an increased urban character within Macquarie Park.
The assessment concluded that the proposal would have a moderate impact on the local area,
changing the landscape of the setting at site level, and particularly impacting the ‘boulevard feel’ of
Herring Road and Waterloo Road. It was also identified that, in many cases, much of the
vegetation that lines the property boundaries adjacent to the roads provides a visual barrier to
visual receivers and reduces the visual impact of the proposal.

6.7.4

Safeguards and management measures

The visual impact assessment identified various mitigation measures to manage and minimise the
potential visual impacts. These are summarised below in Table 6-36.
Table 6-36: Environmental safeguards and management measures to mitigate potential visual
impacts.
Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

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
• built elements including
retaining 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

Contractor

Detailed
design / preconstruction

Core
standard
safeguard
UD1
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Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

relevant guidelines, including:
• Beyond the Pavement urban
design policy, process and
principles (Roads and
Maritime, 2014)
• Landscape Guideline (RTA,
2008).
Landscape
character and
visual impact

Urban design principles and
objectives will be applied during
detailed design phase.

Roads and
Maritime

Detailed
design

Additional
safeguard

Landscape
character and
visual impact

Landscape documentation will be
developed to reinstate / integrate
street tree plantings where
feasible. This process will run
concurrently with civil design to
confirm potential.

Roads and
Maritime

Detailed
design

Additional
safeguard

Landscape
character and
visual impact

Where feasible, trees and/or other
screening vegetation will be used
to assist in reducing the visual
prominence of the increased road
width.

Roads and
Maritime

Detailed
design

Additional
safeguard

Landscape
character and
visual impact

Visual receivers such as
residential properties will be
identified & landscape screening
to boundary and/or within private
property will be investigated
where feasible.

Roads and
Maritime

Detailed
design

Additional
safeguard

Landscape
character and
visual impact

Construction site assets such as
equipment, temporary holdings,
barriers, traffic management and
signage will be removed
completion of construction.

Contractor

Construction Additional
safeguard

Landscape
character and
visual impact

Work/site compounds will be
Contractor
screened with shade cloth or
similar material (where necessary)
to minimise visual impacts.

Construction Additional
safeguard

Landscape
character and
visual impact

Unavoidable damage to vegetation Contractor
by construction activity will be
avoided by protecting trees prior to
construction through root & trunk
protection measures, and trimming
vegetation to avoid total removal.

Construction Additional
safeguard

Landscape
character and
visual impact

During detailed design
locations and opportunities for
replacement plantings will be
investigated within the local area.
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6.8

Socio-economic, property and land-use

6.8.1

Methodology

A socio-economic assessment has been prepared for the proposal by RPS in accordance with the
Roads and Maritime Environmental Impact Assessment Practice Note: Socio-economic
assessment (EIA-N05). The findings of this assessment are discussed below and the full report is
provided at Appendix I.

6.8.2

Existing environment

The proposal is located in the Ryde LGA within the suburb of Macquarie Park. Macquarie Park is
predominantly comprised of residential and commercial areas. Ryde LGA is bounded by the Lane
Cove River and Ku-ring-gai Council area to the north, Parramatta River to the south, the northern
Sydney council areas of Hunters Hill, Lane Cove and Willoughby to the east, and western and
north-western Sydney council areas of Parramatta and Hornsby to the west.
In the 2011 census, Macquarie Park had a population of 6,143 with the largest age group being 2024 year olds. Macquarie Park displays a relatively moderate level of cultural diversity, which is
characteristic of the local government area. The census identified that 36.3 per cent of persons
were born in Australia, while 69.5 per cent of persons stated both parents had been born overseas.
The most common ancestries in Macquarie Park were Chinese (19.6 per cent), English (14.5 per
cent), Australian (12.2 per cent), Indian (5.3 per cent) and Irish (4.9 per cent).
There are 3,912 residents attending a technical or tertiary educational institution, accounting for
around 20 per cent of the local resident population. Compared with Greater Sydney (5 per cent),
the proportion of students residing in the study area is high, reflecting proximity to Macquarie
University.
Macquarie Park is a major employment node in Greater Sydney, with about 42.000 people working
in the Macquarie Park region, and is characterised by the following attributes:
• Sydney’s second largest office market, surpassing North Sydney in 2013 and growing by 6.6%
per annum over the 20 year period to 2015 (BIS Shrapnel 2015).
• A notable IT and pharmaceutical presence including Astra Zeneca, Foxtel, Optus, Australian
Radio Network, Boehringer Inelheim, Canon, Fuji Xerox, Honeywell, Johnson and Johnson,
TPG and Toshiba.
• Education related employment based around major education assets in Macquarie University
and the Macquarie University Hospital.
• Stand-alone offices with a significant quantum of associated car parking, attracting mobile
industries.
• Superior connectivity to the Sydney orbital and arterial road network with direct access to the
M2 Motorway, Lane Cove Road and Epping Road.
• Identified as a ‘Strategic Centre’ in the Sydney Metropolitan Strategy, facilitating the
development of co-located residential, employment and retail land use typologies.
Refer to Figure 6-36 for land-use and local features surrounding the proposal area.
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Figure 6-36: Land-use and local features surrounding the proposal area (refer to Figure 4-1 for Ryde LGA zoning)
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A large proportion of working residents in the study area are employed within the Ryde LGA. This
is followed by City of Sydney (the CBD), Willoughby, North Sydney and Parramatta. The census
identified that 49.1 per cent of persons travelled to work by car, while 24.9 per cent of persons
travelled to work by public transport, with 13.4 per cent and 11.5 per cent taking a bus or train
respectively (Bureau of Transport Statistics, 2014) (refer to Figure 6-37).

Figure 6-37: Method of travel to work of workers in Macquarie Park (Source: ABS Census 2011)
Two train stations, Macquarie University and Macquarie Park, are located within Macquarie Park.
These stations service trains travelling north and south along the T1 North Shore and Northern
Line, between Hornsby and the Sydney central business district (CBD) via Epping, and provide an
important access point for those travelling to Macquarie University, Macquarie Shopping Centre,
and the various business parks located within Macquarie Park.
Bus services within Macquarie Park are operated by Sydney Buses, Transdev, Hillsbus, Forest
Coaches and Busways. There are currently about 28 bus routes serving Macquarie Park, and they
operate along University Avenue, Herring Road, Waterloo Road and Lane Cove Road adjacent to
Macquarie University and Macquarie Park train stations. Bus routes that pass through Macquarie
Park travel east-west, such as Blacktown and Parramatta to/from Macquarie Park, North Sydney
and the CBD, and north-south, such as Hurstville and Concord to/from the CBD, North Sydney,
and Chatswood. There are also two rapid bus routes servicing Macquarie Park:
• Parramatta CBD – Macquarie Park via Carlingford and Epping (serviced by Metrobus M54)
• Hurstville – Macquarie Park via Burwood (serviced by Metrobus M41)
Bus stops within walking distance from Macquarie University station are currently located (refer to
Figure 2-1 and Figure 2-7):
• On the western side of Herring Road, north and south of University Avenue
• On both sides of Waterloo Road, east of Herring Road
• At the Macquarie Shopping Centre interchange on the western side of Herring Road, north of
Waterloo Road
• At Macquarie University
Bus stops within walking distance from Macquarie Park station are currently located (refer to
Figure 2-15):
• On both sides of Lane Cove Road, south of Waterloo Road
• On both sides of Waterloo Road, east and west of Lane Cove Road.
Further discussion of public transport links and movements is provided in Section 6.1.
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According to the City of Ryde Council, there are approximately 1,300 on-street car parking spaces
in Macquarie Park, provided through designated on-street parking areas throughout the area
including on Herring Road, Waterloo Road and Byfield Street (refer to Figure 6-38). The types of
on-street parking that are provided within the proposal area include:
• Herring Road: 36 spaces with a combination of metered 12-hour and restricted residential
scheme 2-hour parking
• Waterloo Road: 79 spaces with a metered 2-hour parking restriction
• Byfield Street: 11 spaces with a metered 12-hour parking restriction, including about 5 metres
of motorbike parking.
In addition there are about an additional 32,500 ‘private’ parking areas within business complexes,
Macquarie Park Shopping Centre and Macquarie University within the proposal area.
Existing on-street parking arrangements are further discussed in Section 2.2.1.
The majority of pedestrian movements in the vicinity of the proposed works relate to Macquarie
University, Macquarie Centre and the Macquarie Business Park. Around 63.9 per cent of people
that travel to the area for work travel by private vehicle, sometimes parking in the nearby side
streets. These workers represent a large amount of the pedestrian movements around the area, as
well as workers that use the Macquarie University and Macquarie Park railway stations and buses
and then walk to office premises or shopping centre. There are also movements of students from
the university campus to the station, as well as students and workers that walk to Macquarie
Centre during lunch or before/after work.
There are shared paths on the main roads such as Waterloo Road, Herring Road, Wicks Road and
Epping Road, providing access for pedestrians and cyclists. Footpaths on the surrounding
residential streets provide safe thoroughfare for workers and students that park in these areas, as
well as local residents. Signalised pedestrian crossings are available throughout the area to
provide controlled crossing of the road, which are located at:
• Lane Cove Road and Epping Road intersection – on the southern, western and eastern side
• Lane Cove Road and Waterloo Road intersection – on the northern, western and eastern side
• Waterloo Road and the Macquarie Shopping Centre access – across Waterloo Road
• Waterloo Road and Herring Road intersection – across all four sides of the intersection
• Herring Road and Epping Road intersection – across all four sides of the intersection.
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Figure 6-38: On-street parking (metered and non-metered) in Macquarie Park provided by City of Ryde (Source: City of Ryde, 2016)
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6.8.3

Potential impacts

Construction
During construction, there is potential for temporary impacts on local residents, businesses,
shoppers, university students, motorists and other receivers. These impacts are discussed further
below and include:
• Temporary impacts to local traffic movements and changes to vehicle access from partial
road/lane closures and other construction works
• The permanent loss of parking along Herring Road, Waterloo Road, and some parking spaces
on Byfield Street
• Increase in construction noise, vibration, dust and visual impacts
• Delay in site availability for development.
Further discussion of potential traffic, noise and vibration and visual impacts are discussed in
Sections 6.1, 0 and 6.7.
Local traffic movements and access impacts
Construction would result in the following temporary access and connectivity related impacts:
• Disruption to local access for motorists and public transport users
• Changes to access arrangements to community facilities and amenity (including Macquarie
Shopping Centre)
• Disruption to the operation of bus stop near the proposed works
• Disruption to the operation of existing pedestrian pathways in proximity to the proposed works.
During construction, changes may occur to road access arrangements for local residents, visitors,
workers and people accessing services and facilities in the proposal area such as Macquarie
Shopping Centre, Macquarie University, Macquarie University Hospital, Morling College and
Excelsia College. Local residents, students, businesses and services that rely on Herring Road,
Waterloo Road, Byfield Street, Khartoum Road and Lane Cove Road as access into their property
or for the delivery of inventory and goods may be disrupted due to the changed traffic conditions.
Temporary closure or restrictions to movements to the following intersections may be required at
times during construction:
• Epping Road and Herring Road
• Ivanhoe Place/Morling College and Herring Road
• Waterloo Road and Herring Road
• Byfield Street and Waterloo Road
• Khartoum Road and Waterloo Road
• Lane Cove Road and Waterloo Road
• Lane Cove Road and Epping Road.
Any changes to traffic movement would be carried out in accordance with the approved Road
Occupancy Licence (ROL) and traffic control plans designed to minimise disruption and maintain
safety.
Construction works may also require changes to access and movements for pedestrians and
cyclists near to construction works. This includes changes to movements along Waterloo Road and
Herring Road which have high pedestrian and cyclist activity, particularly during lunch hour and
peak hour periods. In particular, construction activity is likely to impact on movements to and from:
• Macquarie University
• Macquarie Centre
• Bus stops
• Macquarie University Station and Macquarie Park Station
• On-street parking along local streets and collector roads.
Construction works may temporarily disrupt the operation of bus stops near to the proposed works.
This includes bus stops located along Waterloo Road, Herring Road and Lane Cove Road. Any
changes to bus stop locations would be made in consultation with the relevant bus authority as well
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as consideration of the needs of the local community, in particular the elderly and people with
mobility difficulties.
The train stations of Macquarie University and Macquarie Park would remain operational and
continue to provide train services along the T1 Northern line during the construction period (note:
the train station and the concourses would be closed as part of the ECR construction and closure
period, which is outside the scope of this proposal). No construction works would be undertaken
during the ECR closure period, allowing residents, commuters and students to continue using the
train services as a mode of transportation while construction works are being undertaken along
Herring Road, Waterloo Road, Lane Cove Road and the associated intersections with Epping
Road.
Parking impact
To facilitate construction works while maintaining traffic flow and minimising traffic impacts, onstreet parking along Herring Road, Waterloo Road, and some parking spaces along Byfield Street,
totalling about 125 parking spaces, would be permanently removed. Removing the on-street
parking during construction increases the construction area and provides for maintenance of some
traffic lanes along Herring Road and Waterloo Road throughout construction. Furthermore, the
removal of on-street parking would provide for the introduction of dedicated kerbside bus lanes
along Herring Road and Waterloo Road which would provide for improved traffic management and
improved bus capacity and infrastructure .
The 125 parking spaces along Herring Road, Waterloo Road and Byfield Street are currently used
for residential parking and residential overflow parking, temporary residential and business visitor
parking, as well parking spaces for employees or students travelling to Macquarie University.
Removal of the parking spaces would result in a reduction of parking spaces available, and may
impact travel accessibility for residents located along Herring Road and various businesses along
Waterloo Road and Byfield Street where designated parking spaces for visitors and customers are
not provided.
An initial parking survey was undertaken on 28 October 2016 and the types and locations of the
125 on-street parking spaces that were observed, and would subsequently be removed as part of
the proposal, are described in Table 6-37 and Figure 6-39.
Table 6-37: On-street parking removed within the proposal area (as observe
Location

Herring Road

Estimated
parking
spaces
available
Southbound between
Waterloo Road and
Windsor Road
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Parking restrictions

2-hour limited parking
(8am to 6pm Monday to
Friday) with exemption for
residential parking scheme
applies for much of the
area, with a mix of ‘No
Stopping’ parking
restrictions and unlimited
parking apply outside of
these times.
Bus zone/s also located in
this area.

Estimated
parking
spaces
removed
22
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Location

Waterloo
Road

Estimated
parking
spaces
available

Parking restrictions

Southbound between
Windsor Road and
Ivanhoe Place

11

Southbound between
Ivanhoe Place and
Epping Road

-

‘No Stopping’ permitted.
Bus zone also located in
this area

-

Northbound between
Waterloo Road and
Ivanhoe Place

-

‘No Stopping’ permitted.
Bus zone also located in
this area

-

Northbound between
Epping Road and
Ivanhoe Place

3

‘No Stopping’ permitted.
Bus zone also located in
this area
Un-restricted parking
spaces

3

Between Herring Road
and Khartoum Road
(westbound and
eastbound)

-

No parking permitted

-

Eastbound between
Khartoum Road and
Coolinga Street

39

Westbound and
eastbound between
Coolinga Street and
Lane Cove Road

-

Westbound between
Coolinga Street and
Khartoum Road

39

2-hour limited parking
(8am to 6pm Monday to
Friday) with exemption for
residential parking
scheme.
Unlimited parking outside
of these times.

Estimated
parking
spaces
removed

2 hour metered parking
between 7am and 2pm
Monday to Friday
‘No Stopping’ all other
times.
Bus zones also located in
this area
‘No Stopping’ permitted.

11

40

-

Bus zone also located in
this area
2 hour metered parking
between 9am and 7pm
Monday to Friday

38

‘No Stopping’ all other
times.
Bus zones also located in
this area

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

194

Location

Byfield Street

Estimated
parking
spaces
available
South of the
intersection of Waterloo
Road and Byfield Road

Total removed

11

Parking restrictions

Estimated
parking
spaces
removed

12-hour metered parking
7am to 7pm. Unlimited
parking outside these
times.

11

125

Refer to Sections 2.2.1 and 6.8.2 and Figure 6-38 for descriptions of the existing parking
arrangements.
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Figure 6-39: Loss of on-street parking spaces along Herring Road, Byfield Street and Waterloo Road
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A compound site would be established for construction works and may provide some parking for
construction workers. However there is the potential for construction workers to utilise on-street
parking, particularly along Coolinga Street and Giffnock Avenue, as an overflow from the
compound site, reducing available parking for business employees, customers and other visitors.
Property acquisition impacts
Partial property acquisition would be required along:
• Herring Road at the intersection with Epping Road (south-east corner) and the intersection with
Waterloo Road (north-east corner)
• Waterloo Road at the intersection with Lane Cove Road (north-east corner)
• Byfield Street at the intersection with Waterloo Road (south-west corner)
• Khartoum Road at the intersection with Waterloo Road (north-east corner)
• Lane Cove Road at the intersection with Waterloo Road (south-east corner)
• Lane Cove Road (eastern side).
Property acquisition details are provided in Section 3.6.
Construction works would not impact on existing buildings within the properties where partial
acquisition would be required. However, required partial strip acquisition has the potential to affect
existing features within these properties, such as driveways, fences, parking allocations, and front
gardens.
The affected properties are owned by a combination of private entities, corporations, and
government bodies, and would be consulted prior to detailed design and construction. All property
acquisition would be carried out in accordance with the Land Acquisition Information Guide (Roads
and Maritime, 2012) and the Land Acquisition (Just Terms Compensation) Act 1991.
A preferred compound site has been identified at 45-61 Waterloo Road for use during construction
of Stage 1 (subject to negotiations with property NSW). While this compound site would provide for
construction vehicles, machinery and materials, its use during construction works would delay the
development of the site and would temporary impact the economic use of the land.
Delays and disruptions to local businesses
Hindered pedestrian and cycle movements may impact on local food and service retail premises.
However, there would also be increased patronage from construction workers and it is expected
that traffic and pedestrian movement management would minimise these impacts
Local amenity
Construction works would impact on local amenity, resulting from increased construction noise,
visual impacts and a loss of natural vegetation (about 150 trees). Temporary impacts on amenity
would be experienced by residents located along Herring Road, Lane Cove Road, Epping Road
and Waterloo Road.
While works would generally be undertaken during day-time hours, some works would be required
at night and weekends. This may impact some residents close to the construction works.
Assessment and management recommendations related to noise impacts during night-works are
provided in Section 6.2.5.
Operation
The proposal would upgrade the road network and bus priority infrastructure to improve traffic flow
and access to, from and within Macquarie Park, support the additional bus replacement services
added during the ECR closure, and improve safety within Macquarie Park. It would also continue to
enhance connections between the Macquarie Park precinct and other business, employment and
residential areas.
The proposal would improve pedestrian access across Waterloo Road and Herring Road by
providing new signalised pedestrian crossings at:
• Herring Road and Ivanhoe Place intersection (all movements)
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•
•
•

Waterloo Road and Byfield Street (all movements)
Waterloo Road and Khartoum Road (all movements)
Waterloo Road and Lane Cove Road (new staged pedestrian crossing on the southern side of
the intersection).

The on-street parking removed during the construction (as outlined in the section above) would
continue during the operation of the proposal. Therefore up to 125 existing on-street parking
spaces would be permanently removed from Waterloo Road and Herring Road as part of the
proposal. The removal of on-street parking would impact on residential and business parking
availability on Herring Road, Waterloo Road and Byfield Street (refer to Table 6-37).
While a lack of on-street parking would impact residents and businesses, the provision of improved
bus services and infrastructure, coupled with the improved operation of the ECR as part of Sydney
Metro, would provide enhanced public transport services and travel movements within Macquarie
Park, and therefore the long-term impacts to the community and access to the local area.
The metered on-street parking spaces along Herring Road (between Epping Road and Ivanhoe
Place northbound), Waterloo Road and Byfield Street also serves as a source of revenue for Ryde
Council. Parking payment data from 2016 shows that Ryde Council generated an average of $200
a day from the metered parking spaces. The removal of these parking spaces would impact Ryde
Council and the revenue made from the metered on-street parking spaces

6.8.4

Safeguards and management measures

The socio-economic assessment identified various mitigation measures to manage and minimise
the potential socio-economic impacts are these are summarised below in Table 6-38.
Table 6-38: Environmental safeguards and mitigation measures for potential socio-economic
impacts
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Socioeconomic

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
• response plan for complaints
received.
The CP will be prepared in
accordance with the Community
Involvement and Communications
Resource Manual (RTA, 2008).

Contractor

Core
standard
safeguard
SE1
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Socioeconomic

The community will be kept
informed about upcoming road
construction activities.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

Socioeconomic

Pedestrian and cyclist access will
be maintained throughout
construction (through alternative
routes where necessary).

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

Socioeconomic

Provision of signage outlining the
pedestrian and cyclist diversion
routes would be displayed during
construction.

Roads and
Maritime,
Contractor

Preconstruction
and
construction

Additional
safeguard

Socioeconomic

Pedestrians and cyclists will be
notified of any construction works
that affect them.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

Socioeconomic

Commuters will be advised of
changes to bus stop locations
during the construction and
operation phase.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

Socioeconomic

Ongoing updates on locations and
access to bus stops would be
provided to the community during
construction period to ensure that
disruption is minimised.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

Socioeconomic

Where temporary access impacts
are necessary, owners and tenants
would be consulted regarding
alternate access arrangements.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

Socioeconomic

Shade-cloth or similar will be
affixed to construction boundary
fencing to maintain privacy and
minimise visual impacts of
construction (where possible).

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Access

Property access will be maintained
where practical, to minimise the
impact upon local residents and
businesses. Where access cannot
be maintained suitable alternative
arrangements would be made with
affected property owners.

Roads and
Maritime,
Contractor

Preconstruction
/
construction
/ operation

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
project
manager

Preconstruction
and
construction

Core
standard
safeguard
PL1

Other safeguards and management measures that would address socio-economic impacts are
identified in Sections 6.1, 0 and 6.7.

6.9

Air quality

6.9.1

Existing environment

Air quality in the vicinity of the proposal area is typical of an urban environment that is in close
proximity to major transport corridors including Epping Road and the M2 motorway. Impacts on air
quality are dominated by vehicle emissions, although nearby green corridors and urban
ecosystems such as Lane Cove National Park and Macquarie University contribute to air quality in
the area. Macquarie Park is dominated by commercial uses, along with a small portion of
residential housing, Macquarie University and Macquarie Shopping Centre. No significant emitters
or air pollutants are located within the vicinity of the proposal area.
A search of the National Pollutant Inventory (NPI) conducted on 23 February 2017 identified one
source of air emissions within Ryde LGA. The source is the CSIRO North Ryde Life Sciences
Centre, approximately 1.7 kilometres south east of the proposal. Emissions from this source are
not anticipated to contribute to cumulative air emissions impacts potentially caused by the
proposal.
Sensitive receivers in the proposal area include waiting bus passengers, road users, residents,
pedestrians and nearby properties.

6.9.2

Potential impacts

Construction
There is potential for temporary localised air quality impacts during construction due to ground
disturbances, demolition of existing road infrastructure, plant machinery and equipment. The likely
impacts would be from dust creation and exhaust emissions. The sources of potential dust
generation include:
• Demolition of existing road infrastructure including kerbs, verges, medians, foot paths and
roadways
• Excavation for new road infrastructure
• Relocation and/or installation of services
• Stockpiling and clearing of verges
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•
•
•

Transfer of spoil and waste for transport
Unloading of construction materials
Other construction works.

Dust suppression and other management measures have been proposed to reduce impacts to air
quality in the vicinity of the proposal.
Plant machinery and equipment are likely to produce increased exhaust emissions although these
are temporary in nature and localised. There is also a potential minor increase in emissions from
traffic due to delays during construction. However, these would also be temporary and offset by
future improved traffic flows in the area. It is anticipated that major intersection works would occur
mostly at night and therefore would not have as greater impact on traffic flows thereby reducing
exhaust emissions related to traffic.
Operation
The primary objectives of the proposal are to improve local traffic flow and as well as the reliability
and efficiency of bus services. Air emissions during the operational phase are anticipated to be
similar to the existing environment if not slightly reduced. Increased efficiency and reliability of
buses is likely to attract additional commuters and reduce private vehicle use thereby reducing
emissions. Improved traffic flow would also reduce emissions produced by stop and start traffic,
from both buses and other road users.

6.9.3

Safeguards and management measures

Safeguards and management measures to mitigate potential air quality impacts are discussed
below in Table 6-39.
Table 6-39: Environmental safeguards and mitigation measures for potential air quality impacts
Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

Air quality

Measures for dust suppression,
including watering or covering
exposed areas, are to be
implemented in accordance with
the Roads and Maritime
Services Stockpile Site
Management Guideline (EMSTG-10).

Contractor

Construction

Additional
safeguard

Air quality

Burning of material on site is
prohibited.

Contractor

Construction

Additional
safeguard

Air quality

Vehicles transporting waste,
spoil or other material that may
produce odours or dust will be
covered during transport.

Contractor

Construction

Additional
safeguard

Air quality

Construction works during
periods of high winds would be
modified to avoid dust drift.

Contractor

Construction

Additional
safeguard
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Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

Air quality

Plant and equipment will be
maintained to reduce potential
impacts from exhaust emissions.

Contractor

Construction

Additional
safeguard

Climate
change and
greenhouse
gases

Operating procedures will be
established for site vehicles to
increase efficiency of vehicle
fuel use.

Contractor

Construction

Additional
safeguard
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6.10

Waste management

Road and Maritime construction works often require significant amounts of waste to be managed,
which can cause adverse environmental impacts. Road and Maritime is committed to the
responsible reuse of waste where possible in accordance with the resource management hierarchy
principles embodied in the Waste Avoidance and Resource Recovery Act 2001:
• Avoidance of unnecessary resource consumption
• Resource recovery
• Reuse
• Reprocessing
• Recycling
• Energy recover
• Disposal
Road and Maritime encourages efficient use of resources and responsible waste management to
reduce costs and mitigate environmental harm.

6.10.1 Potential impacts
Construction
The proposal has the potential to generate waste from the following activities:
• Demolition of existing road infrastructure including kerbs, verges, medians, foot paths and
roadways
• Excavation for new road infrastructure
• Relocation and/or installation of services
Waste streams likely to be generated during construction of the proposal include:
• Excess construction materials
• Excess spoil unsuitable for reuse
• Packaging or protective products for materials
• Roadside materials (signage, fencing etc)
• General waste from staff
• Waste water from wash down or bunded areas
• Redundant erosion and sediment controls
• Demolition waste
• Potential asbestos and other hazardous waste from existing utilities
Materials and spoil found unsuitable to be reused would be classified in accordance with the Waste
Classification Guidelines (DECCW, 2009) and disposed of at an approved recycling or waste
disposal facility.
Operation
The proposal would not result in increased waste generation during operation.

6.10.2 Safeguards and management measures
Safeguards and management measures to mitigate potential waste impacts are discussed below in
Table 6-40.
Table 6-40: Environmental safeguards and mitigation measures for potential waste impacts
Impact

Environmental safeguards
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Timing

Standard /
additional
safeguard
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Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

Waste

A Waste and Resource
Management Plan would be
prepared which details waste
management strategies which
are consistent with the Waste
Avoidance and Resource
Recovery Act 2007 and the
resource management hierarchy
principles (in order of priority) of
avoidance, resource recovery
and disposal.

Contractor

Construction

Road and
Maritime
Technical
Guide –
Management
of road
construction
and
maintenance
wastes.

Waste

The Waste and Resource
Management Plan would include
procedures to classify all waste
types in accordance with the
Waste Classification Guidelines
(EPA, 2014) and NSW
legislative requirements.

Contractor

Construction

Road and
Maritime
Technical
Guide –
Management
of road
construction
and
maintenance
wastes.

Waste

Waste disposed of off-site would
be disposed of to a waste facility
that is licensed under the
POEO Act to receive wastes of
that type.

Contractor

Construction

Road and
Maritime
Technical
Guide –
Management
of road
construction
and
maintenance
wastes.

Waste

Excavated materials will be
reused on site as fill where
feasible.

Contractor

Construction

Additional
safeguard

Waste

Any additional fill material will be
sourced from appropriate
sources or another Road and
Maritime project.

Contractor

Construction

Additional
safeguard

Waste

The works area will be kept free
of rubbish, with appropriate
receptacles provided for waste
management and recycling.

Contractor

Construction

Additional
safeguard
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6.11

Climate change and greenhouse gases

6.11.1 Climate change
Climate change adaptation is required to meet the earth’s changing environment, weather patterns
and event intensity. The effects of climate change in the Sydney region are considered to be
weather extremes, storm intensity, coastal hazards, flooding and increased risk and intensity of
bushfires.
The proposal is not within the coastal zone therefore is not at risk of being affected by coastal
hazards.
The increased intensity and frequency of rainfall events could lead to flooding, however the
proposal is not within flood prone land. The proposal would be appropriately designed to withstand
anticipated rainfall, and that impacts from extreme rainfall would be minimal.
The proposal is not located within bushfire prone land and is not anticipated to be impacted by
increased frequency and intensity of bushfires. The proposal is also unlikely to contribute to
increased likelihood of fires due it’s proximity from bushland.

6.11.2 Greenhouse gas emissions
Construction
Greenhouse gas emissions are anticipated to increase slightly during the construction of the
proposal. The emissions would be predominantly carbon monoxide from plant exhaust as well as
minor exhaust increases from traffic delays caused by the proposal.
The greenhouse gas emissions due to the construction of the proposal are considered to be minor
and temporary. The impacts of greenhouse gas emissions would be managed through measures
and safeguards proposed in Section 6.9.3.
Operation
Greenhouse gas emissions are expected to slightly reduce when compared to the existing
environment due to improved traffic flow and reduction in delays to general traffic as well as the
increased efficiency and reliability of buses through the proposal area. This is likely to attract
additional commuters and reduce private vehicle use thereby reducing emissions. Improved traffic
flow would also reduce emissions produced by stop and start traffic, from both buses and other
road users. Given the small scale of the works when compared to the NSW road network, this
improvement in greenhouse gas emissions is expected to be minor.
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6.12

Cumulative impacts

6.12.1 Study area
Cumulative impacts occur when two or more projects are carried out concurrently and in close
proximity to one another. The impacts may be caused by both construction and operational
activities, and can result in a greater impact to the surrounding area than would be expected if
each project was undertaken in isolation.
A search of the Department of Planning and Environment’s Major Projects Register, Sydney North
Joint Regional Planning Panel Development and Planning Register, and Ryde Council
Development Application Register in January 2017 was undertaken for Macquarie Park and the
surrounding suburbs of Marsfield and North Ryde. The identified projects are described in Table
6-41.

6.12.2 Broader program of work
The proposal is a part of the BPIP broader program of work to upgrade bus priority infrastructure
across Sydney to provide more reliable and efficient bus services. Other bus priority infrastructure
projects include:
• Mona Vale to CBD – now under design and development as B-Line
• North Bondi to CBD
• Castle Hill to Liverpool via Parramatta and T-way
• Parramatta to CBD via Ryde
• Burwood to CBD via Parramatta Road
• Maroubra Junction to CBD – to integrate with new CBD and South East Light Rail
• Parramatta CBD to Macquarie Park via Carlingford and Epping
• Hurstville to Macquarie Park via Burwood
• Rouse Hill to Hurstville via T-way, Parramatta and Bankstown
• Castle Hill to CBD via M2
• Hornsby to Blacktown via Castle Hill and T-way

6.12.3 Other projects and developments
The following table describes the identified development projects with the potential to occur
simultaneously with the proposal.
Table 6-41: Other projects and developments within the Macquarie Park region
Project

Construction impacts

Operational impacts

80 Waterloo Road & 16 Byfield
Street, Macquarie Park
(LDA2016/0524):
• Demolition of existing
buildings and the
construction of a mixed use
development
• 409 residential units and 3
retail tenancies
• Currently under
determination by the Joint
Regional Planning Panel

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business complexes on
Waterloo Road and Byfield
Street
• Increase noise and dust
due to demolition,
excavation and other
construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries

Operational impacts of this
development may include:
• Additional residences and
business customers using
street parking on Byfield
Street
• An increase in traffic on
Byfield Street and
Waterloo Road due to the
increase in residences and
vehicles in the vicinity
• An increase in public
transport usage due to an
increase in residents,
customers and workers
within the vicinity
• Visual impacts of the new
development
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Project

Construction impacts

Operational impacts

82-84 Waterloo Road,
Macquarie Park
(LDA2016/0602):
• Demolition of existing
building
• Construction of a mixed use
development with 357
residential units
• Currently under
determination by the Sydney
Planning Panel

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business complexes on
Waterloo Road
• Increase noise and dust
due to demolition,
excavation and other
construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries

Operational impacts of this
development may include:
• An increase in traffic on
Waterloo Road due to the
increase in residences,
business complexes and
vehicles in the vicinity
• An increase in public
transport usage due to an
increase in residents and
workers within the vicinity
• Visual impacts of the new
development

85-91 Waterloo Road,
Macquarie Park
(LDA2017/0096):
• Construction of a
commercial office/retail
building, new road and
pedestrian link

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business complexes on
Waterloo Road
• Increase noise and dust
due to demolition,
excavation and other
construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries

Operational impacts of this
development may include:
• An increase in traffic on
Waterloo Road due to the
increase business
complexes and vehicles in
the vicinity
• Visual impacts of the new
development

93-99 Waterloo Road,
Macquarie Park
(LDA2016/0326):
• Demolition of warehouse,
alterations and additions to
the base building to change
the use and fit-out of part of
the 1st and 2nd floors as a
childcare centre.
• Approved on 6/12/2016.

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business complexes on
Waterloo Road and Byfield
Street
• Increase noise and dust
due to demolition,
excavation and other
construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries

Operational impacts of this
development may include:
• Visual impacts of the new
development
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Project

Construction impacts

Operational impacts

101-107 Waterloo Road,
Macquarie Park
(LDA2016/0567):
• Demolition of all buildings
and structures
• Construction of a mixed use
development
• Retail space and 680
residential units
• A new public road off
Waterloo Road
• Currently under
determination by the Sydney
Planning Panel

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business complexes on
Waterloo Road and Byfield
Street
• Increase noise and dust
due to demolition,
excavation and other
construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries and the
construction of a new
public road

Operational impacts of this
development may include:
• Additional residences and
business customers using
street parking on Byfield
Street
• An increase in traffic on
Waterloo Road due to the
increase in residences,
business complexes and
vehicles in the vicinity
• An increase in public
transport usage due to an
increase in residents,
customers and workers
within the vicinity
• Visual impacts of the new
development

Macquarie University
(LDA2016/0552):
• Construction of a Biological
Sciences building and
includes earthworks,
infrastructure works, tree
removal and landscaping.
• Currently under
determination by the Sydney
Planning Panel

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business and educational
complexes
• Increase noise and dust
due to excavation and
other construction works
• Removal of trees

Operational impacts of this
development may include:
• Increased traffic along
Herring Road and
Waterloo Road due to a
potential increase in
employers and students
using the new facility
• An increase in public
transport usage due to an
increase in students and
workers accessing the site

25-27 Epping Road, Macquarie
Park (LDA2016/0395):
• Construction of a mixed use
development including
residential, retail and
community facilities.
• 885 residential units
• This development
application will be referred
to the Joint Regional
Planning Panel.

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
residential and business
complexes on Wicks Road,
Epping Road and Delhi
Road
• Increase noise and dust
due to excavation and
other construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries

Operational impacts of this
development may include:
• An increase in traffic on
Wicks Road. Epping Road
and Delhi Road due to the
increase in residences and
vehicles in the vicinity
• An increase in public
transport usage due to an
increase in residents,
customers and workers
within the vicinity
• Noise impacts from the
community facilities
• Visual impacts from the
new development
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Project

Construction impacts

Operational impacts

Lane Cove Road, Epping Road
and Paul Street, North Ryde
(2017SNH006):
• Rezone site from R2 low
density residential to R3
medium density residential
with intention of a mixed use
development with residential
and medical uses.
• Registered for determined
under the Sydney North
Planning Panel.

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
residential and business
complexes on Lane Cove
Road, Epping Road and
Paul Street
• Increase noise and dust
due to excavation and
other construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries

Operational impacts of this
development may include:
• Additional residences and
business customers using
street parking Paul Street
• An increase in traffic on
Lane Cove Road and Paul
Street due to the increase
in residences and
business customers
• An increase in public
transport usage due to an
increase in residents,
customers and workers
within the vicinity
• Visual impacts of the new
development

110-114 Herring Road,
Macquarie Park
(LDA2016/448):
• Redevelopment of site for
22 storey residential
apartments.
• Awaiting determination for
additional residential levels.
• Currently under
construction.

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business complexes on
Waterloo Road and Byfield
Street
• Increase noise and dust
due to construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries

Operational impacts of this
development may include:
• Additional residences
using street parking on
Herring Road
• An increase in traffic on
Herring Road and at the
intersection with Epping
Road due to the increase
in residences and vehicles
in the vicinity
• An increase in public
transport usage due to an
increase in residents and
workers
• Visual impacts from the
new development
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Project

Construction impacts

Operational impacts

120-126 Herring Road,
Macquarie Park
(LDA2016/020):
• Construction of a 23 storey
mixed use residential and
retail development with 221
car parking spaces
• Approved by the Joint
Regional Planning Panel on
12/09/2016

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business complexes on
Waterloo Road and Byfield
Street
• Increase noise and dust
due to demolition,
excavation and other
construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries

Operational impacts of this
development may include:
• Additional residences
using street parking on
Ivanhoe Place and Herring
Road
• An increase in traffic on
Herring Road and at the
intersection with Epping
Road due to the increase
in residences and vehicles
in the vicinity
• An increase in public
transport usage due to an
increase in residents,
customers and workers
within the vicinity
• Visual impacts from the
new development

388-390 Lane Cove Road,
Macquarie Park
(LDA2015/0484):
• Demolition of existing
buildings and construction of
a 19 storey building
• Includes 154 serviced
apartments, parking for 110
vehicles, a cafe, restaurant,
function centre, conference
rooms, pool and a gym
• Approved by the Joint
Regional Planning Panel on
24/04/2016
• Currently under construction

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business complexes on
Lane Cove Road
• Increase noise and dust
due to demolition,
excavation and other
construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries

Operational impacts of this
development may include:
• An increase in traffic on
Lane Cove Road and the
off-ramp of Epping Road
due to the increase of
residents, guests and
vehicles within the vicinity.
• An increase in public
transport usage due to an
increase in residents,
guests and workers
• Visual impacts from the
new development

197-223 Herring Road,
Macquarie Park
(LDA2015/0655):
• Stage 1 redevelopment of
Macquarie Centre. Includes:
• Mixed use commercial
premises, residential
accommodation and/or
tourist and visitor
accommodation
• Plaza between the train
station and shopping
centre
• Basement and rooftop
car parking expansion for
a maximum additional
2175 additional car
spaces

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
business complexes on
Waterloo Road, Herring
Road, University Avenue
and Talevera Road
• Increase noise and dust
due to demolition,
excavation and other
construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries
• Restricted access to parts
of the shopping complex

Operational impacts of this
development may include:
• An increase in traffic within
Macquarie Park due to
increase of vehicles within
the vicinity.
• An increase in public
transport usage due to an
increase in residents,
customers and workers
within the vicinity
• Visual impacts from the
new development
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Project

Construction impacts

Operational impacts

Ivanhoe Place estate
redevelopment
• Proposed redevelopment –
no development application
has been lodged at the time
of writing
• Redevelopment of precinct
surrounding Ivanhoe Place
• About 2500 dwellings with a
mix of social, affordable and
private housing
• Potential road upgrades
along Ivanhoe Place and
Epping Road

Construction impacts of this
development may include:
• Construction noise
impacting the nearby
residents along Herring
Road, Windsor Drive,
Lachlan Avenue, Peach
Tree Road, Cottonwood
Crescent, Epping Road
and Booth Street
• Construction noise
impacting the nearby
business complexes on
Lyonpark Road, Byfield
Street and Optus Drive
• Increase noise and dust
due to demolition,
excavation and other
construction works
• Traffic congestion due to
the presence of
construction vehicles and
deliveries
• Traffic impacts due to
upgrades of sections of
roads near the proposed
development site
• An increase in public
transport usage due to an
increase in workers within
the vicinity

Operational impacts of this
development may include:
• An increase in traffic within
Macquarie Park due to
increase of vehicles within
the vicinity.
• An increase in public
transport usage due to an
increase in residents within
the vicinity
• Visual impacts from the
new development

6.12.4 Potential impacts
Construction
Of the above mentioned development applications, LDA2016/0524 and LDA2016/0326 are located
within the proposal area. Subject to the timing of construction it is possible that there could be
cumulative impacts. These could relate to:
• Construction noise and vibration impacts
• Construction traffic impacts
• Socio-economic impacts
• Air quality impacts
• Hazards and risks
It is not expected that there would be significant cumulative impacts associated with the proposal
and the other developments along Waterloo Road. The proposed road and bus priority
infrastructure upgrades along this section of Waterloo Road are proposed in Stage 2 of the
proposal; construction works of the proposal are not anticipated to run concurrently with
construction works for these two local developments.
The proposal area is located within the project area of Sydney Metro Northwest as Macquarie
University and Macquarie Park train stations are located within the proposal area, and Sydney
Metro Northwest involves the conversion of these stations to accommodate the metro line. As a
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result, there is the potential for cumulative impacts associated with the ECR conversion. These
impacts are described impacts would include:
• Increased traffic within Macquarie Park due to an increase of construction vehicles
• Increased patronage on bus services due to an increase of workers
• Increased noise and vibration due to conversion works
• Visual impacts due to the construction work site/s.
Mitigation measures are provided in Table 6-42.
Operation
The long term effect of the proposal would have a positive cumulative impact on travel times, road
safety and the efficiency of the road and public bus network. This would be beneficial as many of
the new and proposed developments in the locality comprise of mixed used developments which
include both residential and retail areas. The proposal upgrades would support the increase of
pedestrian and vehicle traffic associated with the future developments.

6.12.5 Safeguards and management measures
Safeguards and management measures to mitigate potential cumulative impacts are discussed
below in Table 6-42.
Table 6-42: Environmental safeguards and management measures to mitigate potential cumulative
impacts.
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Cumulative
construction
impacts

The Consultation Plan will include
consultation with proponents of
these developments, particularly
those along Herring Road and
Waterloo Road to:
• Increase awareness of
construction timeframes and
impacts
• Coordinate impact mitigation
and management (e.g.: respite
periods).

Roads and
Maritime

Preconstruction
/ during
construction

Additional
safeguard

Cumulative
construction
impacts

Roads and Maritime will consult
with the Sydney Coordination
Office to minimise cumulative
construction impacts associated
with Sydney Metro conversion of
the ECR.

Roads and
Maritime

Preconstruction
/ during
construction

Additional
safeguard
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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 Construction Environmental Management Plan (CEMP) will be prepared to describe the
safeguards and management measures identified. The CEMP will provide a framework for
establishing how these measures will be implemented and who would be responsible for their
implementation.
The CEMP will be prepared prior to construction of the proposal and must be reviewed and
certified by the Roads and Maritime Environment Officer, Sydney region, prior to the
commencement of any on-site works. The CEMP will be a working document, subject to ongoing
change and updated as necessary to respond to specific requirements.
The CEMP would be developed in accordance with the specifications set out in QA Specification
G36 – Environmental Protection (Management System), QA Specification G38 – Soil and Water
Management (Soil and Water Plan), and QA Specification G10 - Traffic Management.

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

213

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. The safeguards and management measures are summarised in Table 7-1.
Table 7-1: Summary of safeguards and management measures
No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

GEN1

General 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.

Contractor /
Roads and
Maritime project
manager

Preconstruction /
detailed
design

Core standard
safeguard
GEN1

GEN2

General notification

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

Contractor /
Roads and
Maritime project
manager

Preconstruction

Core standard
safeguard
GEN2
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No.

Impact

GEN3

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

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

Contractor /
Roads and
Maritime project
manager

Preconstruction /
detailed
design

Core standard
safeguard
GEN3

T1

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.

Contractor

Detailed
design / Preconstruction

Core standard
safeguard
TT1
Section 4.8 of
QA G36
Environment
Protection

T2

Traffic and
transport

Heavy vehicle traffic generated during construction will be constrained as
much as possible to the regional road network to minimise the impact on local

Contractor

Construction

Additional
standard
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No.

Impact

Environmental safeguards

Responsibility

Timing

roads

Standard /
additional
safeguard
safeguard

T3

Traffic and
transport

The movement of construction materials (haulage and deliveries) will be
scheduled to minimise the number haulage and delivery vehicles required
during peak periods and weekends.

Contractor

Construction

Additional
standard
safeguard

T4

Traffic and
transport

Consider further network capacity improvements in the long term.

Roads and
Maritime

Post
construction

Additional
safeguard

NV1

Noise and
vibration

A Noise and Vibration Management Plan (NVMP) will be prepared and
implemented as part of the CEMP. The NVMP will generally follow the
approach in the Interim Construction Noise Guideline (ICNG) (DECC, 2009)
and identify:
• all potential significant noise and vibration generating activities associated
with the activity
• feasible and reasonable mitigation measures to be implemented, taking
into account Beyond the Pavement: urban design policy, process and
principles (Roads and Maritime, 2014).
• a monitoring program to assess performance against relevant noise and
vibration criteria
• arrangements for consultation with affected neighbours and sensitive
receivers, including notification and complaint handling procedures
• contingency measures to be implemented in the event of non-compliance
with noise and vibration criteria.
Where work occurs within 20 metres of a residence, trial vibration
measurements will be considered to establish safe working distances for
inclusion in the plan.

Contractor

Detailed
design / preconstruction

Core standard
safeguard
NV1
Section 4.6 of
QA G36
Environment
Protection

NV2

Noise and
vibration

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

Contractor

Detailed
design / preconstruction

Core standard
safeguard
NV2
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

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.
N1

Noise

Where noise levels are above the highly noise affected level, restricting the
hours of very noisy activities such as jack-hammering and saw cutting is to be
considered for works near residences. The construction program would be
managed to ensure high noise activities and machinery are managed to
minimise the noised impact to adjacent receivers, such as number of
machinery located in front of sensitive receivers.

Contractor

Preconstruction

Additional
safeguard

B1

Biodiversity

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 / preconstruction

Core standard
safeguard B1
Section 4.8 of
QA G36
Environment
Protection

B2

Biodiversity

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

Contractor

Detailed
design / preconstruction

Core standard
safeguard B2
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

B3

Biodiversity

Ensure minimal disturbance to root zones of vegetation that line property
boundaries and may not be part of the work but may encroach on the work
area.

Contractor

Construction

Additional
safeguard

B4

Biodiversity

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

Contractor

Construction

Additional
safeguard

B5

Biodiversity

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

Contractor

Construction

Additional
safeguard

SW1

Soils and
water

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

Contractor

Detailed
design / preconstruction

Core standard
safeguard
SW1
Section 2.1 of
QA G38 Soil
and Water
Management

SW2

Soils and
water

A site specific Erosion and Sediment Control Plan/s will be prepared and
implemented as part of the Soil and Water Management Plan. The Plan will
include, but not be limited to:
• Identification of catchment and sub-catchment areas, high risk areas and
sensitive areas
• Sizing of each of the above areas and catchments
• The likely volume of run-off from each catchment
• Direction of flow of on-site and off-site water
• The direction of run-off and drainage points during each stage of
construction

Contractor

Detailed
design / Preconstruction

Core standard
safeguard
SW2
Section 2.2 of
QA G38 Soil
and Water
Management
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No.

Impact

Environmental safeguards

•
•
•
•

Responsibility

Timing

Standard /
additional
safeguard

The location and sizing of sediment traps such as sumps as well as
associated drainage
Standard drawing/plans for erosion and sediment controls (e.g. sumps,
berms, pit protections)
Dewatering plans which includes process for monitoring, flocculating and
dewatering water from site
A wet weather management plan

SW3

Soils and
water

Erosion and sediment measures will be implemented and maintained to:
• Minimise sediment moving off-site and sediment laden water entering any
waterways, drainage e lines or drainage pits
• Minimise the amount of material transported from site to surrounding
pavement surfaces

Contractor

Construction

Additional
safeguard

SW4

Soils and
water

The established stockpiles at the compound site will be maintained in
accordance with the Roads and Maritime Services Stockpile Site
Management Guidelines. Measures include, but are not limited to:
• Diversions
• Sediment fences
• Bunding
Stockpiles will be checked for stability weekly and after heavy rainfall.

Contractor

Construction

Additional
safeguard

SW5

Soils and
water

Vehicles and machinery will be properly maintained and routinely inspected to
minimise the risk of fuel/oil leaks.

Contractor

Construction

Additional
safeguard

SW6

Soils and
water

The existing Sydney Water and Council drainage systems will remain
operational and be protected throughout construction.

Contractor

Construction

Additional
safeguard

C1

Contaminated
land

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

Contractor

Detailed
design / Preconstruction

Core standard
safeguard C1
Section 4.2 of
QA G36
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No.

Impact

Environmental safeguards

•
•

•
•

Responsibility

Timing

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) if required
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.

Standard /
additional
safeguard
Environment
Protection

C2

Contaminated
land

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 / Preconstruction

Core standard
safeguard C2
Section 4.2 of
QA G36
Environment
Protection

C3

Contaminated
land

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 / Preconstruction

Core standard
safeguard C3
Section 4.3 of
QA G36
Environment
Protection

GW1

Groundwater

Should groundwater be encountered during excavation works, this will be
managed in accordance with the requirements of the Waste Classification
Guidelines (EPA, 2014) and Water Discharge and Reuse Guidelines
(Transport for NSW, 2015e).

Contractor

Construction

Additional
safeguard

AH1

Aboriginal
heritage

The Standard Management Procedure - Unexpected Heritage Items (Roads
and Maritime, 2015) will be followed in the event that an unknown or potential

Contractor

Detailed
design / pre-

Core standard
safeguard
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No.

Impact

Environmental safeguards

Responsibility

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.

Timing

Standard /
additional
safeguard

construction

AH1
Section 4.9 of
QA G36
Environment
Protection

H1

NonAboriginal
heritage

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

Contractor

Detailed
design / preconstruction

Core standard
safeguard H1
Section 4.10
of QA G36
Environment
Protection

H2

NonAboriginal
heritage

The curtilage of any heritage items in close proximity to the proposal area, in
particularly the Macquarie University Ruins, will be identified on proposal
plans as a constraint throughout detailed design and in the CEMP.

Roads and
Maritime,
Contractor

Detailed
design / preconstruction /
construction

Additional
safeguard

H3

NonAboriginal
heritage

Staff will be tool-boxed about the heritage curtilage, the need to avoid impact,
and on procedures in the case of impact.

Contractor

Preconstruction /
construction

Additional
safeguard

UD1

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

Contractor

Detailed
design / preconstruction

Core standard
safeguard
UD1
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

•
•

built elements including retaining 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).
UD2

Landscape
character and
visual impact

Urban design principles and objectives will be applied during detailed design
phase.

Roads and
Maritime

Detailed
design

Additional
safeguard

UD3

Landscape
character and
visual impact

Landscape documentation will be developed to reinstate / integrate street tree
plantings where feasible. This process will run concurrently with civil design to
confirm potential.

Roads and
Maritime

Detailed
design

Additional
safeguard

UD4

Landscape
character and
visual impact

Where feasible, trees and/or other screening vegetation will be used to assist
in reducing the visual prominence of the increased road width.

Roads and
Maritime

Detailed
design

Additional
safeguard

UD5

Landscape
character and
visual impact

Visual receivers such as residential properties will be identified & landscape
screening to boundary and/or within private property will be investigated
where feasible.

Roads and
Maritime

Detailed
design

Additional
safeguard

UD6

Landscape

Construction site assets such as equipment, temporary holdings, barriers,

Contractor

Construction

Additional
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No.

Impact

Environmental safeguards

character and
visual impact

traffic management and signage will be removed completion of construction.

UD7

Landscape
character and
visual impact

Work/site compounds will be screened with shade cloth or similar material
(where necessary) to minimise visual impacts.

Contractor

Construction

Additional
safeguard

UD8

Landscape
character and
visual impact

Unavoidable damage to vegetation by construction activity will be avoided by
protecting trees prior to construction through root & trunk protection
measures, and trimming vegetation to avoid total removal.

Contractor

Construction

Additional
safeguard

SE1

Socioeconomic

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
• response plan for complaints received.
The CP will be prepared in accordance with the Community Involvement and
Communications Resource Manual (RTA, 2008).

Contractor

Detailed
design / preconstruction

Core standard
safeguard
SE1

SE2

Socioeconomic

The community will be kept informed about upcoming road construction
activities.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

SE3

Socioeconomic

Pedestrian and cyclist access will be maintained throughout construction
(through alternative routes where necessary).

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

SE4

Socio-

Provision of signage outlining the pedestrian and cyclist diversion routes

Roads and

Pre-

Additional
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

economic

would be displayed during construction.

Maritime,
Contractor

construction
and
construction

safeguard

SE5

Socioeconomic

Pedestrians and cyclists will be notified of any construction works that affect
them.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

SE6

Socioeconomic

Commuters will be advised of changes to bus stop locations during the
construction and operation phase.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

SE7

Socioeconomic

Ongoing updates on locations and access to bus stops would be provided to
the community during construction period to ensure that disruption is
minimised.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

SE8

Socioeconomic

Where temporary access impacts are necessary, owners and tenants would
be consulted regarding alternate access arrangements.

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

SE9

Socioeconomic

Shade-cloth or similar will be affixed to construction boundary fencing to
maintain privacy and minimise visual impacts of construction (where
possible).

Roads and
Maritime

Preconstruction
and
construction

Additional
safeguard

A1

Access

Property access will be maintained where practical, to minimise the impact
upon local residents and businesses. Where access cannot be maintained
suitable alternative arrangements would be made with affected property

Roads and
Maritime,
Contractor

Preconstruction /
construction /

Additional
safeguard
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No.

Impact

Environmental safeguards

Responsibility

owners.

Timing

Standard /
additional
safeguard

operation

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 project
manager

Preconstruction
and
construction

Core standard
safeguard
PL1

AQ1

Air quality

Measures for dust suppression, including watering or covering exposed
areas, are to be implemented in accordance with the Roads and Maritime
Services Stockpile Site Management Guideline (EMS-TG-10)

Contractor

Construction

Additional
safeguard

AQ2

Air quality

Burning of material on site is prohibited

Contractor

Construction

Additional
safeguard

AQ3

Air quality

Vehicles transporting waste, spoil or other material that may produce odours
or dust will be covered during transport

Contractor

Construction

Additional
safeguard

AQ4

Air quality

Construction works during periods of high winds would be modified to avoid
dust drift

Contractor

Construction

Additional
safeguard

AQ5

Air quality

Plant and equipment will be maintained to reduce potential impacts from
exhaust emissions

Contractor

Construction

Additional
safeguard

GG1

Climate
change and
greenhouse
gases

Operating procedures will be established for site vehicles to increase
efficiency of vehicle fuel use.

Contractor

Construction

Additional
safeguard
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

W1

Waste

A Waste and Resource Management Plan would be prepared which details
waste management strategies which are consistent with the Waste
Avoidance and Resource Recovery Act 2007 and the resource management
hierarchy principles (in order of priority) of avoidance, resource recovery and
disposal.

Contractor

Construction

Road and
Maritime
Technical
Guide –
Management
of road
construction
and
maintenance
wastes

W2

Waste

The Waste and Resource Management Plan would include procedures to
classify all waste types in accordance with the Waste Classification
Guidelines (EPA, 2014) and NSW legislative requirements.

Contractor

Construction

Road and
Maritime
Technical
Guide –
Management
of road
construction
and
maintenance
wastes

W3

Waste

Waste disposed of off-site would be disposed of to a waste facility that is
licensed under the POEO Act to receive wastes of that type.

Contractor

Construction

Road and
Maritime
Technical
Guide –
Management
of road
construction
and
maintenance
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard
wastes

W4

Waste

Excavated materials will be reused on site as fill where feasible.

Contractor

Construction

Additional
safeguard

W5

Waste

Any additional fill material will be sourced from appropriate sources or
another Road and Maritime project.

Contractor

Construction

Additional
safeguard

W6

Waste

The works area will be kept free of rubbish, with appropriate receptacles
provided for waste management and recycling.

Contractor

Construction

Additional
safeguard

CC1

Cumulative
construction
impacts

The Consultation Plan will include consultation with proponents of these
developments, particularly those along Herring Road and Waterloo Road to:
• Increase awareness of construction timeframes and impacts
• Coordinate impact mitigation and management (e.g.: respite periods).

Roads and
Maritime

Preconstruction /
during
construction

Additional
safeguard

CC2

Cumulative
construction
impacts

Roads and Maritime will consult with the Sydney Coordination Office to
minimise cumulative construction impacts associated with Sydney Metro
conversion of the ECR.

Roads and
Maritime

Preconstruction /
during
construction

Additional
safeguard

UD9

Landscape
character and
visual impact

During detailed design locations and opportunities for replacement
plantings will be investigated within the local area.

Roads and
Maritime and
Contractor

Detailed
design / preconstruction

Additional
safeguard

B6

Biodiversity

During detailed design locations and opportunities for replacement
plantings will be investigated within the local area.

Roads and
Maritime and
Contractor

Detailed
design / preconstruction

Additional
safeguard
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7.3

Licensing and approvals

Table 7-2: Summary of licensing and approvals required
Instrument

Requirement

Timing

Environmental
Planning and
Assessment Act
1979

This document (Review of Environmental Factors)
assesses construction and operation impacts as a
result of Stage 1 and Stage 2 of the proposal.
Subject to approval, construction of Stage 1 of the
proposal is anticipated mid-2017; Stage 2 late
2019-early 2020.
A review of construction and operation impacts for
Stage 2 works is required, to determine whether
any further modifications or planning approvals is
necessary.

Prior to start of the
activity (Stage 2).
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8

Conclusion

This chapter provides the justification for the proposal taking into account its biophysical, social
and economic impacts, the suitability of the site and whether or not the proposal is in the public
interest. The proposal is also considered in the context of the objectives of the EP&A Act, including
the principles of ecologically sustainable development as defined in Schedule 2 of the
Environmental Planning and Assessment Regulation 2000.

8.1

Justification

The proposal is justified as it would address existing and future congestion in the Macquarie Park
precinct, improve reliability and efficiency and support long term growth. The proposal would be
staged to support the additional temporary bus replacement services to meet the needs of the ECR
Temporary Transport Plan. It would also improve the traffic flow and efficiency of bus services and
the general traffic within Macquarie Park in the longer term.
The proposal is also justified as it would meet the proposal objectives, and does this in a manner
that would have minimum impact on the natural and built environments and the community. If the
proposal did not proceed, the current road network and lack of bus priority infrastructure would not
be able to support the growth and land use changes predicted for the precinct, as well as support
the additional temporary bus replacement services that would be provided during the ECR closure
period.
The following chapters consider the justification of the proposal in relation to the social, biophysical
and economic factors and the public interest.

8.1.1

Social factors

Social factors contributing to the justification of the proposal include:
• Continued provision of public transport connections during the ECR closure
• Improved user experience by upgrading the road network to better facilitate vehicle movements
within Macquarie Park
• Enhanced public bus transport by implementing bus priority infrastructure, improving reliability
and efficiency
• Potential increase in using the bus services, particularly during the ECR closure, due to their
improved reliability
• Providing an efficient road network and reliable bus services that would meet the demand of
increased future residents and workers within Macquarie Park

8.1.2

Biophysical factors

The proposal would cumulatively remove about 0.51ha of native vegetation cover located within
medians and along the road edges, comprising of:
• 0.3 ha of Sydney Turpentine – Ironbark Forest and Shale
• 0.21 ha of Urban Exotic/Native cover comprising ‘winter flowering eucalypt cover’ (i.e. Spotted
Gum and Swamp Mahogany).
The removal of Turpentine - Grey Ironbark would result in the loss of cumulatively 0.30ha of
vegetation species that form part of the plant community of the Sydney Turpentine – Ironbark
Forest EEC as listed under the TSC Act. Conversely, this disturbed patch of vegetation does not
form part of the Commonwealth listing of Turpentine – Grey Ironbark Forest critically endangered
ecological community as it is not part of a high quality patch equal to or greater than 4 ha in area
and therefore does not satisfy the diagnostic criteria for the Commonwealth listed community.
The Urban Exotic/Native cover comprising ‘winter flowering eucalypt cover’ to be removed is
potential nesting and foraging habitat for the Regent Honeyeater, Swift Parrot and Grey-headed
Flying Fox. However, the absence of hollow-bearing trees within the impact area means that the
proposal would not likely have an adverse impact on important life cycle processes on related
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fauna. Habitat removal that would impact these species appears limited to ‘foraging habitat’ as no
hollow-bearing trees were observed within the impact footprint. Thus, the removal of vegetation
cover from would result in the reduction of foraging resources only.

8.1.3

Economic factors

The proposal involves the upgrade of the road network and introduction of bus priority
infrastructure to address congestion and cater for long term growth. The staging of the proposal
provides enhancements to enable the additional bus services as part of the ECR Temporary
Transport Plan. Stage 1 would continue the provision of public transport to, from and through
Macquarie Park and would support local residents moving within and from Macquarie Park,
commuters travelling to and from the Macquarie Park business areas, students and works
travelling to and from Macquarie University, and retail workers and shoppers travelling to and from
the Macquarie Shopping Centre. It would also support commuters from Sydney’s north-west
travelling to and from the Sydney CBD.
Stage 1 of the proposal would also remove 125 car parking spaces along Herring Road and
Waterloo Road, potentially impacting local residents and businesses, particularly those who rely on
the availability of on-street parking for temporary visitors. This impact would be mitigated through
the provision of additional bus services and is necessary to balance the needs of all road users
and to keep the Macquarie park precinct moving.
Stage 2 would continue the upgrades to key roads and additional bus priority infrastructure within
Macquarie Park, supporting local residents and workers and facilitating the sustainable growth of
Macquarie Park as a key growth centre in Sydney.

8.1.4

Public interest

The proposal would be in the public interest as it would contribute to improving the efficiency and
reliability of bus services and the local road network, enhancing connections between Macquarie
Park and Sydney’s CBD and other strategic centres throughout the Sydney Metropolitan Area.

8.2

Objects of the EP&A Act

Table 8-1: Objects of the EP&A Act
Object

Comment

5(a)(i) To encourage the proper management,
development and conservation of natural and
artificial resources, including agricultural land,
natural areas, forests, minerals, water, cities,
towns and villages for the purpose of promoting
the social and economic welfare of the
community and a better environment.

The proposal would improve the road and public
transport network whilst minimising impacts on
the built environment. The proposal would
promote the social and economic welfare of the
community by improving the user experience.
See Section 6 for further details.

5(a) (ii) To encourage the promotion and coordination of the orderly economic use and
development of land.

The proposed transport efficiency and road
safety improvements support the orderly
economic use and development of land.

5(a) (iii) To encourage the protection, provision
and co-ordination of communication and utility
services.

The proposal would impact on the protection,
provision and co-ordination of communication of
communication and/or utility services as several
utilities would be relocated to accommodate the
construction works of the proposal.
Relevant water, gas, communications and
electric utility providers would be consulted
during the development of the proposal.
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Object

Comment

5(a) (iv) To encourage the provision of land for
public purposes.

The proposal would upgrade the existing road
network in Macquarie Park that would be used
for both public bus services and private
vehicles.

5(a) (v) To encourage the provision and coordination of community services and facilities.

The proposal would upgrade the existing local
road network and provide bus priority
infrastructure to improve key arterial and subarterial roads within the Macquarie Park region.

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.

A biodiversity assessment has been undertaken
for the proposal which indicates the cumulative
removal of:
• 0.3 ha of Sydney Turpentine – Ironbark
Forest and Shale and
• 0.21 ha of Urban Exotic/Native cover
comprising ‘winter flowering eucalypt cover’
(i.e. Spotted Gum and Swamp Mahogany).
The biodiversity assessment in Section 6.1 has
determined the following:
• The proposal is not likely to significantly
impact 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.
• The proposal is not likely to significantly
impact threatened species, populations,
ecological communities or migratory
species, within the meaning of the
Environment Protection and Biodiversity
Conservation Act 1999.

5(a) (vii) To encourage ecologically sustainable
development.

Ecologically sustainable development is
considered in Sections 8.2.1 to 8.2.4.

5(a) (viii) To encourage the provision and
maintenance of affordable housing.

Not relevant to the project.

5(b) To promote the sharing of the responsibility
for environmental planning between different
levels of government in the State.

Not relevant to the project.

5(c) To provide increased opportunity for public
involvement and participation in environmental
planning and assessment.

The community would be informed during the
development of the proposal including public
exhibition of this REF and the concept design.
The community consultation and notification
program is detailed in Section 5 of this REF.
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8.2.1

The precautionary principle

The precautionary principle upholds that if there are threats of serious or irreversible environmental
damage, lack of full scientific certainty should not be used as a reason for postponing measures to
prevent environmental degradation.
When applying the precautionary principle public and private decisions should be guided by:
• Careful evaluation to avoid, wherever practicable, serious or irreversible damage to the
environment
• An assessment of risk-weighted consequences of various options.
A precondition for the operation of the precautionary principle is that there are threats of serious or
irreversible damage to the environment. This REF has demonstrated that such threats are not
present for the proposal.
Detailed design of the proposal would ensure no serious or irreversible environmental damage
would arise from the proposed works. The developed safeguards and management measures
would be implemented to minimise or mitigate any potential impacts.
Conservative ‘worst case’ scenarios were considered while assessing the environmental impact of
the proposal. For example conservative estimates of the number of trees removed and
construction vehicles were used for the impact assessments. Worst case construction times were
also assessed.
Specialist advice in traffic modelling, noise and vibration, biodiversity, landscape character and
visual impact, socio-economic impacts and heritage were incorporated for a detailed understanding
of the existing environment.

8.2.2

Intergenerational equity

The principle of intergenerational equity upholds that the present generation should ensure that the
health, diversity and productivity of the environment are maintained or enhanced for the benefit of
future generations.
The proposal would benefit both existing and future generations in the following ways:
• Improving the safety and traffic flow of the local road network for local road users
• Improving the bus priority infrastructure to support the public bus network and providing for its
efficiency and longevity, both during and post the ECR closure
• Facilitating the increase in sustainability and liveability of Macquarie Park, by supporting the
provision of public transport services

8.2.3

Conservation of biological diversity and ecological integrity

The principle of biological diversity upholds that the conservation of biological diversity and
ecological integrity should be fundamental consideration.
The construction planning outcomes and safeguard and management measures described in
Section 6.1 would minimise the impacts of the proposal on terrestrial biodiversity and ecological
integrity of Macquarie Park and its surrounding landscapes.

8.2.4

Improved valuation, pricing and incentive mechanisms

This principle upholds that environmental factors should be included in the valuation of assets and
services, such as:
• Polluter pays, that is, those who generate pollution and waste should bear that cost of
containment, avoidance or abatement
• The users of goods and service should pay prices based on the full life cycle of costs or
providing goods and services, including the use of natural resources and assets and the
ultimate disposal of any waste
• Environmental goals, having been established, should be pursued in the most cost effective
way, by establishing incentive structures, including market mechanisms that enable those best
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placed to maximise benefits or minimise costs to develop their own solutions and responses to
environmental problems.
Environmental issues have been considered in the strategic planning for the proposal. The
preservation and/or improvement of social, economic and transport values of the Macquarie Park
precinct. The environmental goals of the proposal have also been pursued in the most cost
effective way through the design and construction planning process.
Safeguards and management measures identified in Section 6.10.2 for avoiding, reusing,
recycling, managing waste during construction and operation would be implemented.

8.3

Conclusion

The Macquarie Park bus priority and capacity improvement project is a Roads and Maritime
initiative to upgrade the road network and bus routes within the Macquarie Park region and is
subject to assessment under Part 5 of the EP&A Act.
The proposal would improve road network capacity and support existing traffic movements and the
estimated growth of traffic within and around Macquarie Park into the future. The upgrades to the
bus facilities within the area would provide improvements to existing bus routes and also support
The Epping to Chatswood Railway – Temporary Transport Plan (TfNSW, 2014), which is a bus
replacement service, referred to as the Temporary Transport Plan, in place for seven months from
late 2018 for the closure of the ECR as part of the Sydney Metro Northwest.
The proposal has been prioritised into different stages in order to provide additional bus capacity in
the short term, while also providing long term network improvements. The Stage 1 works would
likely commence in mid-end 2017 and must be completed prior to the ECR closure (expected late
2018). To minimise any impacts to traffic and buses during the closure period, no planned road
works for this proposal that are along the ECR bus replacement routes would be undertaken during
the closure period. The remainder of the road network upgrades (referred to as Stage 2) would
then be undertaken after the completion of the ECR closure, likely from late 2019 and are likely to
take between 18-24 months to complete.
The REF has examined and taken into account to the fullest extent possible all matters affecting or
likely to affect the environment by reason of the proposed activity. This has included consideration
(where relevant) of conservation agreements and plans of management under the NPW Act, joint
management and bio-banking agreements under the TSC Act, wilderness areas, critical habitat,
impacts on threatened species, populations and ecological communities and their habitats and
other protected fauna and native plants. It has also considered potential impacts to matters of
national environmental significance listed under the Federal EPBC Act.
A number of potential environmental impacts from the proposal have been avoided or reduced
during the concept design development and options assessment. The proposal as described in the
REF best meets the project objectives but would still result in some impacts on biodiversity, noise
and vibration, traffic, and landscape and visual amenities. Safeguards and management measures
as detailed in this REF would ameliorate or minimise these expected impacts. The proposal would
improve the safety and traffic flow of the local road network for both vehicles and pedestrians and
also improve the bus priority infrastructure to increase the reliability and efficiency of the bus
network. These benefits would support the additional bus services during the ECR Temporary
Transport Plan and continue to support the local road network and bus priority infrastructure to
cater for long term growth h in the precinct. On balance the proposal is considered justified and the
following conclusions are made.
Significance of impact under NSW legislation
The proposal would be unlikely to cause a significant impact on the environment. Therefore it is not
necessary for an environmental impact statement to be prepared and approval to be sought from
the Minister for Planning under Part 5.1 of the EP&A Act. A Species Impact Statement is not

Macquarie Park Bus Priority and Capacity Improvement Project
Review of Environmental Factors

233

required. The proposal is subject to assessment under Part 5 of the EP&A Act. Consent from
Council is not required.
Significance of impact under Australian legislation
The proposal is not likely to have a significant impact on matters of national environmental
significance or the environment of Commonwealth land within the meaning of the Environment
Protection and Biodiversity Conservation Act 1999. A referral to the Australian Department of the
Environment and Energy is not required.
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9

Certification

This review of environmental factors provides a true and fair review of the proposal in relation to its
potential effects on the environment. It addresses to the fullest extent possible all matters affecting
or likely to affect the environment as a result of the proposal.

Valerie Donat
Consultant
RPS
Date: 27 March 2017

I have examined this review of environmental factors and accept it on behalf of Roads and
Maritime Services.

Brad Hamilton
Senior Project Manager
Bus Priority Infrastructure Program
Date:
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Terms and acronyms used in this REF
Term / Acronym

Description

AHIMS

Aboriginal Heritage Information Management System

BPIP

Bus Priority Infrastructure Program

CBD

Central business district

CEEC

Critically endangered ecological community

CEMP

Construction environmental management plan

CLM Act

Contaminated Lands Management Act 1997 (NSW)

CSIRO

Commonwealth Scientific and Industrial Research Organisation

dB

Decibels

dB(A)

Used as a measure of A-frequency weighted sound levels

DBYD

Dial Before You Dig

DOEE

Commonwealth Department of Environment and Energy

ECR

Epping to Chatswood Rail line

EIA

Environmental impact assessment

EEC

Endangered ecological community

EP&A Act

Environmental Planning and Assessment Act 1979 (NSW). Provides the
legislative framework for land use planning and development assessment in
NSW

EPA

Environmental Protection Authority NSW

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth). Provides for the protection of the environment, especially
matters of national environmental significance, and provides a national
assessment and approvals process.

ESC

Roads and Maritime Services ‘Easing Sydney’s Congestion’ Program

ESD

Ecologically sustainable development. Development which uses,
conserves and enhances the resources of the community so that ecological
processes on which life depends, are maintained and the total quality of life,
now and in the future, can be increased

FM Act

Fisheries Management Act 1994 (NSW)

Heritage Act

Heritage Act 1977 (NSW)

ISEPP

State Environmental Planning Policy (Infrastructure) 2007

ICNG

Interim Construction Noise Guidelines (DECC, 2009)
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Term / Acronym

Description

LEP

Local environmental plan. A type of planning instrument made under Part 3
of the EP&A Act.

L Aeq

Equivalent continuous sound level

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.

NCA

Noise catchment areas

NCG

Noise Criteria Guideline (Roads and Maritime, 2015)

NES

Matters of national environmental significance under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999.

NMG

Noise Mitigation Guideline (Roads and Maritime, 2014)

NPI

National Pollutant Inventory

NPW Act

National Parks and Wildlife Act 1974 (NSW)

NSW

New South Wales

OEH

NSW Office of Environment and Heritage

PACHCI

Procedure for Aboriginal Cultural Heritage Consultation and Investigation

Proposal

The Macquarie Park Bus Priority and Capacity Improvement Project.
Includes Stage 1 and Stage 2 as outlined in this document.

QA Specifications

Specifications developed by Roads and Maritime Services for use with road
work and bridge work contracts let by Roads and Maritime Services.

RBL

Background noise level

REF

Review of Environmental Factors

Roads and Maritime

NSW Roads and Maritime Services

ROL

Road occupancy licence

RNP

Road Noise Policy (DECC, 2011)

RPS

RPS Group

SEPP

State Environmental Planning Policy. A type of planning instrument made
under Part 3 of the EP&A Act.

SREP

Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005

Sydney Metro
Northwest

Formerly known as the North West Rail Link

STFM

Strategic Traffic Forecasting Model
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Term / Acronym

Description

TSC Act

Threatened Species Conservation Act 1995 (NSW)

VPD

Vehicles per day
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Proposal drawings
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Appendix B
Consideration of clause 228(2) factors and matters of
national environmental significance

Appendix B

1

Clause 228(2) Checklist
In addition to the requirements of the Is an EIS required? guideline (DUAP 1995/1996) and the
Roads and Related Facilities EIS Guideline (DUAP 1996) as detailed in the REF, the following
factors, listed in clause 228(2) of the Environmental Planning and Assessment Regulation 2000,
have also been considered to assess the likely impacts of the proposal on the natural and built
environment.

Factor

Impact

a. Any environmental impact on a community?
Some impacts on the local community are anticipated during the
construction of the proposal, particularly in relation to additional traffic, noise
and loss of parking as a result of the proposal.
Mitigation and management measures which form part of the environmental
impact assessment for the proposal would be implemented to manage and
minimise any adverse impacts (refer Chapter 7).
While the bus replacement route would be temporary, the proposed road
works would be permanent and would be a long term benefit to improve
traffic efficiency within the area.
The proposal would facilitate Sydney Metro Northwest, a long term key
priority NSW infrastructure project.

Short-term negative
impacts during the
construction period.

b. Any transformation of a locality?
The proposal area is located within a highly modified environment,
comprising of medium to high density residential living and mixed used
zones.
The proposal would transform the locality in terms of traffic and visual
amenity. These changes would be permanent and have been discussed in
Section 6.3 and 6.7 of the REF.
Mitigation and management measures which form part of the environmental
impact assessment for the proposal would be implemented to manage and
minimise any adverse impacts (refer to Chapter 7).

Moderate long term
impacts

c. Any environmental impact on the ecosystems of the locality?
The proposal would require removal of 151 trees but given the proposal’s
location within an urbanised environment and the low habitat value of the
trees to be removed and the proposed mitigation measures, impacts to
biodiversity and ecosystems are expected to be negligible.

Minor long term
impacts

d. Any reduction of the aesthetic, recreational, scientific or other
environmental quality or value of a locality?
There would be some temporary impacts during construction particularly in
relation to noise, traffic and access and visual amenity.
During operation the proposal would have positive impacts to the
community through providing an upgraded local road network to support the
flow of traffic and estimated growth within Macquarie Park. The upgraded
bus route would support the temporary bus replacement route for the ECR
closure.

Short-term negative
impacts during the
construction period.
Minor long term
impacts
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Factor

Impact

e. Any effect on a locality, place or building having aesthetic,
anthropological, archaeological, architectural, cultural, historical,
scientific or social significance or other special value for present or
future generations?
The proposal is not anticipated to result in any substantial effect on a
locality, place or building having aesthetic, anthropological, archaeological,
architectural, cultural, historical, scientific or social significance or other
special value for present or future generations.

Minor impacts

f. Any impact on the habitat of protected fauna (within the meaning of the
National Parks and Wildlife Act 1974)?
A biodiversity assessment has been undertaken which indicates the
removal of:
• 0.3 ha of Sydney Turpentine – Ironbark Forest and Shale (STIF) and
• 0.21 ha of Urban Exotic/Native cover comprising ‘winter flowering
eucalypt cover’ (i.e. Spotted Gum and Swamp Mahogany).
The removal of Turpentine - Grey Ironbark would result in the loss of
vegetation forming part of potential Sydney Turpentine – Ironbark Forest
EEC. The patch that this impact area is attached to does not form part of a
larger patch equal to or greater than 4 ha in area (i.e. estimated to be about
2.5 ha (OEH 2013)).

Minor long term
impacts

The Urban Exotic/Native cover comprising ‘winter flowering eucalypt cover’
to be removed is important for the Regent Honeyeater, Swift Parrot and
Grey-headed Flying Fox. However, the absence of hollow-bearing trees
within the impact area means that the proposal would not likely have an
adverse impact on important life cycle processes on related fauna. Habitat
removal that would impact these species appears limited to ‘foraging
habitat’ as no hollow-bearing trees were observed within the impact
footprint. Thus, the removal of vegetation cover from would result in the
reduction of foraging resources only.
The biodiversity assessment in section 6.1 has concluded the following:
• The proposal is not likely to significantly impact 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.
• The proposal is not likely to significantly impact threatened species,
populations, ecological communities or migratory species, within the
meaning of the Environment Protection and Biodiversity Conservation
Act 1999.
g. Any endangering of any species of animal, plant or other form of life,
whether living on land, in water or in the air?
The Proposal is unlikely to have any impact on endangering any species of
animal, plant or other form of life, whether living on land, in water or in the
air.
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Factor

Impact

h. Any long-term effects on the environment?
Environmental impact assessments are provided in Chapter 6 and
Technical Papers D to G. Most environmental impacts resulting from the
proposal will occur during the construction phase and therefore cause shortterm effects on the environment.
No long term impacts of the proposed conversion to rapid transit works are
anticipated.

Short-term negative
impacts

i. Any degradation of the quality of the environment?
The proposal is not anticipated to result in any significant degradation to the
quality of the existing environment. The removal of 151 trees and would
have a moderate visual impact to surrounding receivers.

Minor impacts

j. Any risk to the safety of the environment?
A CEMP would be prepared to cover all construction works. Management
measures have been proposed in Chapter 7 to minimise the risks
associated with encountering contaminated land and other potential safety
considerations.

Minor impacts

k. Any reduction in the range of beneficial uses of the environment?
The proposal is not anticipated to have any reduction in the range of
beneficial uses of the environment as it would enhance uses and services
already provided.

No impacts

l. Any pollution of the environment?
There is the potential for some short-term air, water and soil pollution as
well as potential of exposure of contaminated soil during the construction of
the proposal.
Management and mitigation measures have been proposed (refer to
Chapter 7) to manage and mitigate any potential pollution of the
environment caused during the construction of the proposal.

Short-term negative
impacts

m. Any environmental problems associated with the disposal of waste?
Waste generated by the proposal would be managed in accordance with a
waste management plan to be prepared in accordance with all relevant
legislation.

No impacts

n. Any increased demands on resources (natural or otherwise) that are, or
are likely to become, in short supply?
There would be no increased demands on resources (natural or otherwise)
that are, or are likely to become, in short supply as a result of the proposal.

No impacts

o. Any cumulative environmental effect with other existing or likely future
activities?
Cumulative environmental effects of the proposal are described in Chapter
6.9. Where feasible, environmental management measures would be
coordinated to reduce cumulative construction impacts. The proposal is
unlikely to have any long term impacts.

Minor impacts

p. Any impact on coastal processes and coastal hazards, including those
under projected climate change conditions?
Not relevant.

No impacts
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Matters of National Environmental Significance
Under the environmental assessment provisions of the Environment Protection and Biodiversity
Conservation Act 1999, the following matters of national environmental significance and impacts
on Commonwealth land are required to be considered to assist in determining whether the
proposal should be referred to the Australian Government Department of the Environment.
A referral is not required for proposed actions that may affect nationally listed threatened species,
populations, endangered ecological communities and migratory species. Impacts on these matters
are still assessed as part of the REF in accordance with Australian Government significant impact
criteria and taking into account relevant guidelines and policies.

Factor

Impact

a. Any impact on a World Heritage property?
There are no items within the proposal area listed on the World Heritage
List.

Nil

b. Any impact on a National Heritage place?
There are no items within the proposal area listed on the National Heritage
List.

Nil

c. Any impact on a wetland of international importance?
There are no wetlands of international importance in the proposal site or
likely to be affected by the proposal.

Nil

d. Any impact on a listed threatened species or communities?
A biodiversity assessment has been undertaken which indicates the
removal of:
• 0.3 ha of Sydney Turpentine – Ironbark Forest and Shale (STIF) and
• 0.21 ha of Urban Exotic/Native cover comprising ‘winter flowering
eucalypt cover’ (i.e. Spotted Gum and Swamp Mahogany).
The removal of Turpentine - Grey Ironbark would result in the loss of 0.30ha
of vegetation species that form part of the plant community of the Sydney
Turpentine – Ironbark Forest EEC as listed under the TSC Act. Conversely,
this disturbed patch of vegetation does not form part of the Commonwealth
listing of Turpentine – Grey Ironbark Forest critically endangered ecological
community as it is not part of a high quality patch equal to or greater than 4
ha in area and therefore does not satisfy the diagnostic criteria for the
Commonwealth listed community.

There will be minor
impacts associated
with a reduction of
foraging habitat.
These minor
impacts would not
trigger an EPBC
referral as no
hollow-bearing trees
would be removed.

The Urban Exotic/Native cover comprising ‘winter flowering eucalypt cover’
to be removed is important for the Regent Honeyeater, Swift Parrot and
Grey-headed Flying Fox.
However, the absence of hollow-bearing trees within the impact area means
that the proposal would not likely have an adverse impact on important life
cycle processes on related fauna. Habitat removal that would impact these
species appears limited to ‘foraging habitat’ as no hollow-bearing trees were
observed within the impact footprint. Thus, the removal of vegetation cover
from would result in the reduction of foraging resources only.
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Factor

Impact

e. Any impacts on listed migratory species?
The biodiversity assessment in Section 6.1 of this REF has determined no
significant impact on any listed migratory species.

Nil

f. Any impact on a Commonwealth marine area?
Not relevant to the proposal.

Nil

g. Does the proposal involve a nuclear action (including uranium mining)?
Not relevant to the proposal.

Nil

Additionally, any impact (direct or indirect) on Commonwealth land?
Not relevant to the proposal.

Nil
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Appendix C
Statutory consultation checklists

Infrastructure SEPP
Council related infrastructure or services
Issue

Potential impact

Yes / No

Stormwater

Are the works likely to have a
substantial impact on the
stormwater management services
which are provided by council?

No

Are the works likely to generate
traffic to an extent that will strain
the existing road system in a local
government area?

No

Sewerage
system

Will the works involve connection
to a council owned sewerage
system? If so, will this connection
have a substantial impact on the
capacity of any part of the system?

No

Water usage

Will the works involve connection
to a council owned water supply
system? If so, will this require the
use of a substantial volume of
water?

No

Temporary
structures

Will the works involve the
installation of a temporary structure
on, or the enclosing of, a public
place which is under local council
management or control? If so, will
this cause more than a minor or
inconsequential disruption to
pedestrian or vehicular flow?

Yes, during
Ryde Council
construction.

ISEPP

Road &
footpath
excavation

Will the works involve more than
minor or inconsequential
excavation of a road or adjacent
footpath for which council is the
roads authority and responsible for
maintenance?

Yes, during
Ryde Council
construction.

ISEPP

Yes / No

ISEPP
clause

Traffic

If ‘yes’ consult
with

ISEPP
clause
ISEPP
cl.13(1)(a)

ISEPP
cl.13(1)(b)

ISEPP
cl.13(1)(c)

ISEPP
cl.13(1)(d)

cl.13(1)(e)

cl.13(1)(f)

Local heritage items
Issue

Potential impact

If ‘yes’ consult
with

Issue

Potential impact

Yes / No

If ‘yes’ consult
with

ISEPP
clause

Local
heritage

Is there is a local heritage item (that
is not also a State heritage item) or
a heritage conservation area in the
study area for the works? If yes,
does a heritage assessment
indicate that the potential impacts to
the item/area are more than minor
or inconsequential?

No.
Macquarie
University
(ruins) item of local
significance
located
adjacent to
the
proposal.
Heritage
assessment
(Section
6.10)
concludes
minor
impact.

Ryde Council.

ISEPP

Copy of the REF
will be provided
to Council for
comment.

cl.14

If ‘yes’ consult
with

ISEPP
clause

Flood liable land
Issue

Potential impact

Yes / No

Flood liable
land

Are the works located on flood
liable land? If so, will the works
change flood patterns to more than
a minor extent?

No.

ISEPP
cl.15

Public authorities other than councils
Issue

Potential impact

Yes / No

If ‘yes’ consult
with

ISEPP
clause

National
parks and
reserves

Are the works adjacent to a
national park or nature reserve, or
other area reserved under the
National Parks and Wildlife Act
1974?

No.

Office of
Environment
and Heritage

ISEPP

Marine parks

Are the works adjacent to a
declared marine park under the
Marine Parks Act 1997?

No.

Department of
Planning and
Environment

ISEPP

Are the works adjacent to a
declared aquatic reserve under the
Fisheries Management Act 1994?

No.

Office of
Environment
and Heritage

ISEPP

Aquatic
reserves

Appendix C

Lane Cove
National
Park
located in
close
proximity.

cl.16(2)(a)

cl.16(2)(b)

cl.16(2)(c)

1

Issue

Potential impact

Yes / No

If ‘yes’ consult
with

ISEPP
clause

Sydney
Harbour
foreshore

Are the works in the Sydney
Harbour Foreshore Area as defined
by the Sydney Harbour Foreshore
Authority Act 1998?

No.

Department of
Planning and
Environment

ISEPP

Bush fire
prone land

Are the works for the purpose of
residential development, an
educational establishment, a health
services facility, a correctional
centre or group home in bush fire
prone land?

No.

Rural Fire
Service

ISEPP
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Appendix D
Traffic and Transport Assessment
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Appendix E
Noise and Vibration Assessment
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Appendix F
Biodiversity Assessment
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Appendix G
Procedure for Aboriginal Cultural Heritage Consultation
and Investigation Stage 1 Report
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Appendix H
Landscape Character and Visual Assessment
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Appendix I
Socio-Economic Assessment
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