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Executive summary 

The proposal 

Roads and Maritime Services (RMS) proposes to relocate the Sydney Harbour Bridge toll points 
and upgrade the tolling equipment and systems to improve the accuracy and reliability of toll 
collection.  

The proposal would include the installation and operation of new and more efficient tolling 
infrastructure on the northern approach to the Sydney Harbour Bridge. The study area is 
located in the North Sydney local government area (LGA) and RMS Sydney Region.  

Construction is expected to commence in December 2012 and would take about three months 
to complete. Following installation, testing and calibration of the new system and equipment 
would be conducted over a period of two to three months. 

Need for the proposal 

The Sydney Harbour Bridge tolling equipment has been in place since the introduction of 
electronic tolling in March 2001 and is nearing the end of its life, resulting in reduced equipment 
performance, increasing maintenance and support costs, and revenue leakage from equipment 
deterioration. Advances in tolling technology have meant that many of the components used on 
the bridge are no longer produced or supported by the manufacturer.  

Installation of new tolling equipment and systems based on current technology would provide an 
opportunity to introduce multi-lane, free-flow tolling as currently operates on most of the Sydney 
motorway network. The proposal to upgrade the Sydney Harbour Bridge tolling system is 
consistent with the strategic aims and directions of relevant strategic planning documents.  

Options considered 

To achieve the proposal objective, RMS identified five potential options. The options considered 
include four methods of installing new tolling infrastructure at various locations in the Sydney 
Harbour Bridge road corridor, and a ‘do nothing’ option. Three options that were investigated 
include installing tolling infrastructure on new or existing gantries, including the installation of tag 
readers, vehicle detectors and cameras. 

The options considered were: 

 ‘Do nothing’ and retain the existing tolling equipment on the existing southern and northern 
toll booths.  

 Installing six new toll points on the southern side of the Sydney Harbour Bridge. 

 Installing two new toll points on the northern side of the Sydney Harbour Bridge. 

 Installing tolling equipment on two existing gantries on the northern side of the Sydney 
Harbour Bridge. 

 Installing new tolling equipment on the existing toll plazas on the northern and southern 
sides of the Sydney Harbour Bridge. 
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Option 4 is the preferred option as it best meets the objectives for the proposal. 

Statutory and planning framework 

An assessment of the relevant statutory planning instruments has found that the proposal can 
be assessed under Part 5 of the Environmental Planning and Assessment Act, 1979 (EP&A 
Act) and RMS is the determining authority. Consultation has been undertaken with the Office of 
Environment and Heritage (OEH), Heritage Branch in accordance with clause 14 of the State 
Environmental Planning Policy (Infrastructure) 2007 (ISEPP). 

Community and stakeholder consultation 

The tolling systems upgrade project is part of a package of work for the Sydney Harbour Bridge 
precinct, which are initiatives designed to look after, improve and adapt the Sydney Harbour 
Bridge to the needs of a modern city, while preserving the beauty and character of the structure 
and its setting. 

RMS has prepared a consultation strategy for the proposal to inform the community and 
stakeholders during construction of the proposal to address their concerns. 

As the proposal would not involve significant changes to the structure of the bridge, the heritage 
values of the bridge, its approaches and its viaducts would not be compromised. 

Environmental impacts 

The proposal has the potential to result in a number of impacts affecting the surrounding 
community and the environment, including: 

 Disruption to traffic using the northern approach to the Sydney Harbour Bridge during 
construction. 

 Noise impacts at nearby residences during construction. 

 Alterations to the existing visual amenity with a permanent change to the landscape from 
modification of the existing gantries, installation of access structures and provision of 
equipment cabinets 

 Potential local dust generation associated with construction activities 

 Potential disturbance of landscaped areas.  

Implementation of the safeguards and mitigation measures identified in this review of 
environmental factors (REF) would effectively mitigate the negative impacts. 

Justification and conclusion 

The proposal is justified on the basis of improved tolling system efficiency on the Sydney 
Harbour Bridge. An assessment of the proposal indicates that it meets the proposal objectives 
and desirable criteria established by RMS. 
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1. Introduction 

1.1 Proposal identification 

Roads and Maritime Services (RMS) proposes to relocate the Sydney Harbour Bridge toll points 
and upgrade the tolling equipment and systems to improve the accuracy and reliability of toll 
collection. The proposal would include the installation and operation of a new and more efficient 
tolling infrastructure on two existing gantries at the northern approach to the Sydney Harbour 
Bridge. The study area is located in the North Sydney local government area (LGA) and RMS 
Sydney Region.  

Electronic tolling of the Sydney Harbour Bridge commenced in March 2001 with the introduction 
of the first electronic toll lanes. All cash toll lanes were progressively converted to electronic 
tolling in the following years with the bridge tolling becoming totally cashless in January 2009.  

The existing electronic tolling equipment, including tag readers, vehicle detectors and cameras, 
is now reaching the end of its service life. This has resulted in reduced equipment performance, 
and equipment deterioration has led to increased maintenance and support costs and revenue 
leakage. Advances in tolling technology have also meant that some of the components used on 
the bridge are no longer produced or supported by the manufacturer. As a result, the likelihood 
of equipment deterioration and system failures has increased and the life expectancy and real 
time condition of the roadside system is uncertain. 

The proposal comprises the installation of tolling infrastructure on two existing speed limit sign 
gantries at North Sydney, where the Warringah Freeway transitions to the Bradfield Highway, 
near the Greenway building. Figure 1.1 shows the location of the proposal site. Throughout this 
document the term Warringah Freeway is used to describe the road location. 

The proposal would involve modification of the existing gantries, installation of access structures 
connecting the gantries with the Ennis Road car park to enable access for maintenance at all 
times without the need to close traffic lanes, as well as provision of equipment cabinets and 
parking spaces for maintenance vehicles. 

The Sydney Harbour Bridge is of immense importance to the people of NSW and Australia and 
is managed in accordance with community expectations and State and National heritage 
requirements. The bridge, its approaches and curtilage areas are of State and National Heritage 
Significance, and are listed on the New South Wales (NSW) State Heritage Register and the 
National Heritage List. 

Construction is expected to commence in December 2012 and would take about three months 
to complete. Following installation, testing and calibration of the new system and equipment 
would be conducted over a period of two to three months. 

1.2 Purpose of the report 

This REF has been prepared by Parsons Brinckerhoff on behalf of RMS. For the purpose of 
these works, RMS is the proponent and the determining authority under Part 5 of the EP&A Act. 
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The purpose of the REF is to describe the proposal, to document the potential impacts of the 
proposal on the environment, and to detail safeguards, mitigation and management measures 
to be implemented. 

The description of the proposal and associated environmental impacts has been undertaken in 
context of clause 228 of the Environmental Planning and Assessment Regulation 2000, 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 RMS 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 and Infrastructure 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 potential for the proposal to significantly impact a matter of national environmental 
significance or Commonwealth land and the need to make a referral to the Australian 
Government Department of Sustainability, Environment, Water, Population and 
Communities 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 

2.1 Strategic need for the proposal 

The proposal is required to replace and upgrade the existing tolling equipment to meet the 
ongoing operational requirements of the Sydney Harbour Bridge. 

The Sydney Harbour Bridge is one of Sydney’s most heavily trafficked roads typically carrying 
160,000 vehicles per weekday and 130,000 vehicles per weekend day. Motorists travelling over 
the bridge have paid a toll since the bridge opened in 1932. 

Electronic tolling of the Sydney Harbour Bridge commenced in March 2001 with the introduction 
of the first electronic toll lanes. All cash toll lanes were progressively converted to electronic 
tolling in the following years with the bridge tolling becoming totally cashless in January 2009.  

The existing electronic tolling equipment, including tag readers, vehicle detectors and cameras, 
is now reaching the end of its service life. This has resulted in reduced equipment performance, 
and equipment deterioration has led to increased maintenance and support costs and revenue 
leakage. Advances in tolling technology have also meant that some of the components used on 
the bridge are no longer produced or supported by the manufacturer. As a result, the likelihood 
of equipment deterioration and system failures has increased and the life expectancy and real 
time condition of the roadside system is uncertain. 

Installation of new tolling equipment and systems based on current technology would provide an 
opportunity to introduce multi-lane, free-flow tolling as currently operates on most of the Sydney 
motorway network. The proposal to upgrade the Sydney Harbour Bridge tolling system is 
consistent with the strategic aims and directions of relevant strategic planning documents. 
Those strategic planning documents most relevant to the proposal are identified below. 

NSW 2021: A Plan to Make NSW Number One 

NSW 2021: A Plan to Make NSW Number One (Department of Premier and Cabinet, 2011) is 
the NSW Government’s strategic business plan, setting priorities for action and guiding resource 
allocation over the next 10 years. It sets out five strategies including rebuilding the economy, 
returning quality services, renovating infrastructure, strengthening our local environment and 
communities and restoring government accountability. 

The goals, targets and actions in this plan set the priorities for funding, guiding decisions and 
focusing the day to day work of the public sector. 

This proposal is particularly relevant to ‘Goal 19: Invest in Critical Infrastructure’. 

The proposal would improve the tolling capability on the Sydney Harbour Bridge, and would 
also be in accordance with the strategy to renovate infrastructure.  

State Infrastructure Strategy 2008/09 – 2017/18 

The State Infrastructure Strategy 2008/09 to 2017/18 (Treasury, 2008) is a 10-year strategy that 
supports the delivery and funding of infrastructure in NSW. The strategy links other state 
infrastructure plans such as the Metropolitan Plan for Sydney 2036 and subregional plans (of 
which the City of Sydney’s draft plan is pending). 
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The proposal is consistent with the strategy by allowing for the continuation of tolling on the 
Sydney Harbour Bridge. This would support the delivery of new infrastructure projects and the 
maintenance of existing assets, two key components of State Infrastructure Strategy. 

Sydney Harbour Bridge Conservation Management Plan 

RMS’ Sydney Harbour Bridge Conservation Management Plan (Godden Mackay Logan 2007) 
provides a framework for the ongoing care and management of the Sydney Harbour Bridge, 
including decisions about its conservation, use and development, and to provide a reference for 
future applications for work to the bridge. 

It sets out conservation policies and guiding principles to facilitate the conservation of the 
heritage values of the Sydney Harbour Bridge consistent with the maintenance and repair of the 
bridge as a publicly owned asset, and its ongoing use as the main vehicular crossing of Sydney 
Harbour. 

The proposal is consistent with the policies and guiding principles set out in the Sydney Harbour 
Bridge Conservation Management Plan. As required by the conservation management plan, the 
design of the proposal has been carefully considered and planned to minimise the potential 
impacts on the bridge’s significance by utilising the existing infrastructure. 

2.2 Proposal objectives 

The objective of the proposal is to replace the Sydney Harbour Bridge Tolling equipment that 
has reached its end of service life with multi-lane, free flow tolling equipment that: 

 Will accurately and reliably toll all non-exempt southbound vehicles crossing the Sydney 
Harbour Bridge. 

 Meets current industry standards and can be maintained in a timely and cost-effective 
fashion. 

 Will meet projected capacity over the next 10 years. 

2.3 Alternatives and options considered 

To achieve the proposal objectives, RMS identified five potential options. The options 
considered include four methods for installing new tolling infrastructure in various locations in 
the Sydney Harbour Bridge road corridor, and a ‘do nothing’ option. 

Three options use multi-lane, free flow technology. This is the only known way to electronically 
toll multiple lanes of traffic, travelling at the operating speed of the road, that is compatible with 
the tag based system used in Australia. 

As there are no current plans to cease tolling vehicles crossing the Sydney Harbour Bridge, the 
option of simply removing the existing tolling infrastructure was not considered. 
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2.3.1 Methodology for selection of preferred option 

The options were assessed against the proposal objectives outlined in section 2.2 as well as the 
following desirable criteria: 

a) Ability to toll vehicles without adversely impacting traffic flow. RMS seeks to install a 
system comparable in traffic operation to those used on other parts of the Sydney road 
network; that is, one where traffic is able to stream through the toll point without having to 
adjust its speed. 

b) The availability and proximity of land for associated roadside equipment cabinets. 

c) Ability to minimise the need for new roadside structures on the road network. New 
structures would provide an unnecessary traffic hazard, affect the visual amenity and 
could increase RMS capital expenditure and maintenance program costs unnecessarily. 

d) Minimising social, visual, traffic (including during maintenance), heritage and construction 
noise and other environmental impacts. 

e) Opportunity to remove tolling equipment from the existing toll plazas. 

2.3.2 Identified options 

This section describes the five options that were identified. The options are also shown on 
figure 2.1. 

Option 1 - Do nothing 

The ‘do nothing’ option would comprise retaining the existing tolling equipment on the existing 
southern and northern toll booths and establishing a new maintenance contract when 
necessary.  

Option 2 – Six new toll points on the southern side of the Sydney Harbour Bridge 

Option 2 would involve installing six new gantries with tolling equipment on the southern side of 
Sydney Harbour Bridge. The six toll points would toll southbound traffic after it has crossed the 
Sydney Harbour Bridge at the following locations: 

 The exit ramp to Grosvenor Street.  

 The exit ramp to York Street (AM peak operation only).  

 The exit ramp to Macquarie Street from the Cahill Expressway near the Royal Botanical 
Gardens.  

 The exit ramp to Domain Tunnel from the Cahill Expressway near the Royal Botanical 
Gardens.  

 The exit ramp to ANZAC Bridge from the Western Distributor at Darling Harbour.  

 The exit ramp to Harbour Street from the Western Distributor at Darling Harbour.  
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Option 3 – Two new toll points on the northern side of the Sydney Harbour Bridge 

Option 3 would involve installing two new gantries with tolling equipment on the northern side of 
the Sydney Harbour Bridge to toll southbound traffic committed to crossing the bridge. These 
would be located on the Warringah Freeway: 

 Just south of the High Street overpass on the lanes leading to the Bradfield Highway (the 
main deck of the Sydney Harbour Bridge)  

 On the High Street entry ramp leading to the Cahill expressway (lane 7, the bus lane and 
lane 8, the outer lane).  

Option 4 – Two new toll points on existing gantries on the northern side of the Sydney 
Harbour Bridge 

Option 4 would involve installing the tolling equipment on two existing gantries to toll 
southbound traffic committed to crossing the bridge. These gantries are currently used for 
speed limit signage and are located on the Warringah Freeway in North Sydney. 

New access structures would be installed to facilitate access at all times to the gantries without 
the need to close traffic lanes.  

Option 5 – New tolling equipment on the existing toll plazas on the northern and 
southern sides of the Sydney Harbour Bridge 

Option 5 would involve installing new tolling equipment at the existing toll plazas on the northern 
and southern side of the Sydney Harbour Bridge to toll southbound traffic in a similar manner to 
now. 

2.3.3 Analysis of options 

Option 1 - Do nothing 

The main advantage of the ‘do nothing’ option would be the continued use of the current system 
with no new construction of operational environmental impacts on the road network. 

The disadvantages of this option are that the existing system is nearing the end of its life, 
resulting in reduced equipment performance, increasing maintenance and support costs and 
revenue leakage from equipment deterioration. Advances in tolling technology have meant that 
many of the components used on the bridge are no longer produced or supported by the 
manufacturer. As a result, the likelihood of equipment deterioration and system failures has 
increased and the life expectancy and real time condition of the roadside system is uncertain. 
Delays in sourcing replacement equipment increase the likelihood of revenue loss. 

Option 2 – Six new toll points on the southern side of the Sydney Harbour Bridge 

Under this option, traffic would be able to stream through the toll points without having to adjust 
speed. Option 2 meets the proposal objectives listed in section 2.2. Installation of six new 
gantries would result in construction and visual impacts at six discrete locations on the road 
network. This would increase the number of roadside structures on the road network, affecting 
visual amenity and increasing potential road safety hazards. This option would not meet 
desirable criteria (c) and (d) listed in section 2.3.1 of this document. 
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This option would require the procurement and maintenance of 12 tag readers, vehicle 
detectors and cameras due to the total number of lanes the six gantries need to span. This is 
more than Options 1, 4 and 5. General or preventative maintenance of the system would require 
more equipment and would need to be done at multiple isolated sites requiring greater 
investment. 

Required maintenance of tolling infrastructure under this option would cause intermittent traffic 
impacts throughout the operational life. Lane closures would be required for equipment 
maintenance at the Domain Tunnel and Macquarie Street offload ramp gantries, as it is not 
possible to provide access to the gantries without closing the road. 

In summary, while Option 2 would meet the proposal objectives listed in section 2.2, it would not 
meet all the desirable criteria listed in section 2.3.1. 

Option 3 – Two new toll points on the northern side of the Sydney Harbour Bridge 

Under this option, traffic would be able to travel through the toll points without having to adjust 
speed. Option 3 would also meet the proposal objectives listed in section 2.2.  

Whilst installation of two new gantries would result in construction and visual impacts at two 
discrete locations on the road network, the environmental impacts of the installation and 
presence of these gantries would be less than the impact of Option 2. General or preventative 
maintenance of the system would require less equipment than Options 1 or 2. In addition, the 
two gantries would be in close proximity to each other which would provide for more efficient 
maintenance activities. The design provides access to the new gantries for equipment 
maintenance without the need to close traffic lanes. Parking for maintenance would be provided 
nearby, however it would not be directly adjacent to the toll points. 

Like Option 2 however, this option would not meet desirable criteria (c) and (d) listed in section 
2.3.1 of this REF. While this option would require fewer tag readers, vehicle detectors and 
cameras, it would require the procurement, installation and maintenance of two new gantries. 
This is less equipment than Option 5 and the same number as Option 2, but is more than 
proposed as part of Options 1 and 4. Option 2 would not minimise new roadside structures on 
the existing road network. Additionally, environmental impacts during construction of this option 
would be greater than those associated with Options 1, 4 and 5. 

In summary, while Option 3 would meet the proposal objectives listed in section 2.2, it would not 
meet all the desirable criteria listed in section 2.3.1. 

Option 4 – Two new toll points on existing gantries on the northern side of the Sydney 
Harbour Bridge 

Under this option, traffic would be able to stream through the toll points without having to adjust 
its speed. Option 4 would meet the proposal objectives listed in section 2.2.  

The installation of two new heads on the two existing gantries would have fewer construction 
and visual impacts than Options 2 or 3. This option would provide access to the gantries for 
equipment maintenance by new access structures connecting the gantries to the Ennis Road 
car park, and avoids the need to close traffic lanes during maintenance works. Parking for 
maintenance would be provided in the car park. This would be adjacent to the toll points. While 
this option would require the top sections of the gantries to be replaced, the overall capital 
investment would be less than Options 2 or 3. General or preventative maintenance of the 
system would require the least equipment of all options and maintenance of the entire system 
could be carried out at a single site requiring the least investment. 
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Environmental impacts associated with Option 4 would be less than all options other than 
Option 1. These impacts would however require of the implementation of safeguards and 
management measures.  

In summary, Option 4 best meets the proposal objectives listed in section 2.2, and the desirable 
criteria listed in section 2.3.1. 

Option 5 – New tolling equipment on the existing toll booths on the northern and 
southern side of the Sydney Harbour Bridge 

This option would not improve the traffic flow on the bridge. Under this option, traffic would not 
be able to travel through the toll point without having to adjust speed. Therefore, this option 
would not meet the proposal objectives listed in section 2.2. 

The key benefits associated with this option would include upfront cost savings and avoidance 
of additional environmental impacts. Re-use of the existing toll plazas would have fewer 
construction and visual impacts than options 2, 3 or 4. Capital investment would be the least of 
all options as there would only be a requirement for modification of existing toll plazas.   

Pursuing this option, however, would only satisfy (b), (c) and (d) of the desirable criteria listed in 
section 2.3.1. This option would require installation and operation of more tag readers, vehicle 
detectors and cameras needed than any of the other options. This would increase general or 
preventative maintenance costs of the tolling system. Equipment maintenance associated with 
this option would also require the closure of traffic lanes, causing occasional impacts on the flow 
of traffic approaching the toll plazas.  

In summary, Option 5 would not satisfy the proposal objectives listed in section 2.2, nor all 
desirable criteria listed in section 2.3.1. 

2.4 Preferred option 

Option 4 was selected as the preferred option as it would best meet the objectives for the 
proposal and better satisfy the desirable criteria listed in section 2.3.1. 

Option 4 would be an effective modification to existing infrastructure and would therefore have 
the least visual impact of all viable options. A statement of heritage impact (SOHI) prepared for 
RMS found that the impact of this option to the heritage values of the bridge would be minor and 
given its remote location from the main bridge structure, would not impact on the aesthetic 
values or visual setting of the Sydney Harbour Bridge (for further information see section 6.3 
and Appendix C). 
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Figure 2.1  Locations of options considered
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OPTION 4
Existing gantry structures

OPTIONS 1 & 5
Existing northern toll booths

OPTION 3
Location of two new gantries

OPTIONS 1 & 5
Existing southern toll booths

OPTION 2
Location of two new tolling
points on Grosvenor Street
ramp and York Street ramp

OPTION 2
Location of two new tolling
points on the Western Distributor
at the Harbour Street and
Anzac Bridge ramp (partly
obscured in this photo)

OPTION 2
Location of new tolling points
on the Macquarie Street ramp
and Domain Tunnel ramp
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3. Description of the proposal 

3.1 The proposal 

Roads and Maritime Services (RMS) proposes to relocate the Sydney Harbour Bridge toll points 
and upgrade the tolling equipment and systems to improve the accuracy and reliability of toll 
collection. It is proposed that existing tolling points located at the southern toll plaza and the 
northern toll plaza would be relocated to the northern approach to the Sydney Harbour Bridge. 
The proposal comprises the installation of new tolling infrastructure on two existing speed limit 
signage gantries on the Warringah Freeway at North Sydney, south of the High Street. Figure 
3.1 shows the location and general layout of the gantries. 

The existing gantries would be modified to accommodate the tolling equipment. In addition, new 
maintenance access structures, roadside equipment cabinets and maintenance vehicle parking 
would be installed. The general features of the proposal are shown on figure 3.1 and include: 

 Modifying the two speed limit signage gantries on the Warringah Freeway near the 
Greenway building and the connection to Lavender Street, including: 

 replacement of the top section of each gantry to accommodate the tolling cameras, 
sensors and vehicle detectors 

 removal of an existing ladder and shroud on the eastern support poles of the 
easternmost gantry 

 installation of a new ladder and shroud on the western support poles of the 
easternmost gantry 

 Attaching a new access ladder to the Warringah Freeway viaduct to provide access to the 
gantry from the car park under the freeway viaduct at the north end of Ennis Road, Milsons 
Point (the ‘Ennis Road car park’).  

 Installing access stairs from the car park to the Warringah Freeway. 

 Installing new tolling equipment (including cameras, tag readers and vehicle detection 
equipment) on the two gantries. 

 Replacing safety barriers to improve protection of the two gantries. 

 Installing fenced-off equipment cabinets in the Ennis Road car park. 

 Excavation and laying of underground conduits and cables. 

 Erecting new electronic signage approximately 40 metres north of the gantries. 

Power for the new electronic signage would be sourced from an existing substation in the area. 
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3.2 Existing road and infrastructure  

The Sydney Harbour Bridge comprises the steel arch, four granite-faced pylons, northern and 
southern approach spans and an arch span, supporting eight road traffic lanes, two railway 
lines, a cycleway and footpath. The two easternmost southbound lanes, lanes 7 and 8, were 
converted from the former tramway with a reinforced concrete deck. 

The southern and northern approaches are characterised by large reinforced concrete retaining 
walls. The southern and northern approach spans are made of open steel trusses mounted on 
concrete abutments. The pylons at the northern and southern ends of the arch are distinctive 
but non-structural components of the bridge. 

The Sydney Harbour Bridge, its approaches and curtilage areas are of State and National 
Heritage Significance and are listed on the NSW State Heritage Register and the National 
Heritage List. The structure in its context is of immense importance to the people of NSW and 
Australia and is managed in accordance with State and National heritage requirements. 

A 2.5 metre wide cycleway is located on the western side of the bridge. Two train lines are 
located between the cycleway and the road. There is a pedestrian footpath on the eastern side 
of the bridge. Fencing separates each of the road, railway, cycleway and pedestrian path. The 
railway is also separated from the road by a steel lattice fence. 

Vehicular access to the Sydney Harbour Bridge (the Bradfield Highway) from the north is via the 
Warringah Freeway. 

Traffic is continuously monitored and the lane configuration adjusted to best manage the 
prevailing conditions. Remote controlled mechanical movable medians, moveable signage and 
various types of fixed medians are used to manage traffic under a tidal flow scheme. 

A series of signage gantries on the approach to and across the bridge are used for traffic 
management signage. 

A group of toll booths is located at the northern toll plaza adjacent to Milsons Point railway 
station. Two other groups of toll booths are located at the southern toll plaza at The Rocks. 

The Warringah Freeway in the north and the Western Distributor in the south are linked by the 
Sydney Harbour Bridge and form part of the State road network. This section comprises the 
following speed zones: 

 The Warringah Freeway is 80 kilometres per hour.  

 The approaches to the toll booths are 40 kilometres per hour. 

 The Sydney Harbour Bridge and the Western Distributor are 70 kilometres per hour. 
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3.3 Urban design principles 

Three key urban design principles established in a landscape character and visual impact 
assessment undertaken by the Government Architects Office (see Appendix D) were used to 
guide the design of the proposal, including: 

 Ensure consistency of elements and materials within the road corridor. 

 Respect the heritage importance and integrity of the Sydney Harbour Bridge, its curtilage 
and approaches. 

 Protect and where possible enhance views to and from the road corridor. 

The process of exploring options took into consideration the urban design objectives identified 
for the project. The selected preferred option includes consolidation of tolling points into a 
minimum number of locations and structures. The preferred option would reuse two existing 
gantry structures, removing the need for new, additional structures.  

3.4 Engineering constraints 

Engineering constraints associated with the proposal include: 

 Load limitations of the existing gantry legs and foundations. 

 Ability to connect the new access ladder to the existing elevated roadway edge wall above 
the Ennis Road car park. 

3.5 Construction activities 

3.5.1 Work methodology 

The planned construction activities for the proposal are described below. Some activities would 
be undertaken on a daily basis while others are of shorter duration. 

General site activities — daily 

 Establish temporary amenities. 

 Establish traffic management measures. 

 Establish construction site entry and exit points. 

 Establish environment and safety controls. 

 Set up temporary plant lay down and clean-up sites. 

 Transport plant and equipment to the site. 

 Remove waste and clean-up site including road sweeping. 

 Remove temporary environmental and traffic controls. 
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 Remove temporary amenities. 

 Reopen traffic lanes. 

Warringah Freeway work 

 Replace safety barriers at the base of the existing gantries. 

 Excavate for underground conduit and cables and equipment and structures footings. 

 Install conduits and cables. 

 Replace concrete medians. 

 Install roadside signage. 

 Remove and replace tops of existing gantries. 

 Install new tolling equipment comprising tag readers, vehicle detectors and cameras. 

 Rectify any potential hazards associated with the gantry structures identified via a safety 
audit. 

Ennis Road 

 Excavate for underground conduit and cables, and equipment and structure footings. 

 Install new equipment cabinets. 

 Install new access structures from the car park. 

 Rectify any potential hazards associated with the gantry structures identified via a safety 
audit. 

3.5.2 Construction hours and duration 

Construction is expected to commence in December 2012 and would take about three months 
to complete. Following installation of the new tolling system, a period of two to three months 
would be required to test and calibrate the new system and equipment. 

The majority of work which does not impact traffic flow on the Warringah Freeway would be 
undertaken within standard work hours of: 

 7.00am – 6.00pm Monday to Friday.  

 8.00am – 1.00 pm Saturdays. 

 No work on Sundays or public holidays. 
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To minimise disruption to traffic, the modification of the gantries and the installation of tolling 
equipment, including cables and signs is planned to be carried out between the hours of 8pm 
and 6am.  

For work required outside standard hours, the procedure contained in Practice Note vii of the 
Environmental Noise Management Manual (ENMM) -– Roadwork Outside Normal Working 
Hours (RTA 2001) would be followed. This would include notifying potentially affected residents. 

3.5.3 Plant and equipment 

Plant and equipment to be used would be confirmed during the construction planning process. 
Typical plant and equipment likely to be used during construction of the proposal would include:  

 Backhoe. 

 Rock breaker attachment. 

 Elevated work platform. 

 Lighting towers. 

 Concrete trucks. 

 Generators. 

 Hand tools. 

 Jackhammer and compressor. 

 Tip truck. 

 Petrol or electric powered concrete saw. 

 Truck. 

 Screed boards (petrol driven). 

 Bobcat. 

 Petrol powered wacker plate compactor. 

 Up to two cranes. 

 Drills. 

3.5.4 Earthworks 

Earthworks for the proposal would be limited to minor excavation for roadside signage 
foundations, foundations for the new equipment cabinets and installation of new underground 
conduits and cables. It is expected that the total excavated volume would be less than 50 cubic 
metres and would be disposed of according to its classification.  

No fill would be required. 
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3.5.5 Source and quantity of materials 

Materials to be used would include steel, concrete and the tolling equipment itself. All material 
would be purchased from RMS registered suppliers, according to RMS specifications for the 
proposal. In sourcing materials, RMS would use local suppliers as a priority, provided the 
materials sourced met RMS specifications.  

3.5.6 Traffic management and access 

Traffic would be managed in accordance with a project specific traffic management plan 
submitted to the Transport Management Centre and any road occupancy approvals. 

Individual lanes or carriageways would be temporarily closed to undertake most of the 
construction work required for the proposal. There is no requirement to fully close the Sydney 
Harbour Bridge to general traffic.  

During the replacement of gantry components it would be necessary to close lanes that lead 
onto the Cahill Expressway (lane 7, the bus lane, and lane 8). This would require the diversion 
of buses to general traffic lanes and the diversion of general traffic to the bus lane at different 
stages of the implementation.  

The railway, cycleway or footway would not be impacted by the work and would remain 
operational during construction. 

There are expected to be two to three additional vehicle movements per hour on the Warringah 
Freeway and along Ennis Road during construction of the proposal.  

3.6 Ancillary facilities 

Temporary ancillary facilities, such as amenities and clean-up sites for construction, would be 
established within the road carriageway or at the Ennis Road car park. 

Waste would be removed from site at the end of each day and disposed of at an appropriately 
licensed waste facility. 

All other equipment and materials (including the additional structures) would be transported to 
the site and used or installed directly, eliminating the need for their storage. 

3.7 Public utility adjustment 

New underground conduits would be installed as part of the proposal. Power for the tolling 
infrastructure would be sourced from a nearby substation. This process would require 
excavation work, and laying of underground conduits and cables to connect the gantries and the 
equipment cabinets at Ennis Road.  

3.8 Property acquisition 

No property acquisition or leasing would be required as part of the proposal. 
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4. Statutory and planning framework 
The proposal is considered an activity that is permissible without development consent in 
accordance with Part 5 of the EP&A Act. Those legislative requirements applicable to the 
proposal are outlined below. 

4.1 State Environmental Planning Policies 

4.1.1 State Environmental Planning Policy (Infrastructure) 2007 

State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective 
delivery of infrastructure across the State. To achieve this aim, the ISEPP permits certain 
infrastructure without the need for development consent from the relevant local council. 

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 road and road infrastructure facilities on the northern approach of the 
Sydney Harbour Bridge, and is proposed to be carried out on behalf of RMS, it can be assessed 
under Part 5 of the EP&A Act. Development consent from council is not required. 

The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 
and does not 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. 

4.1.2 State Regional Environment Plan (Sydney Harbour Catchment) 2005  

The Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 (SREP Sydney 
Harbour Catchment) aims to protect, enhance and maintain the Sydney Harbour Catchment. 
This SREP applies to land along the harbour foreshores, including part of the northern approach 
to the Sydney Harbour Bridge. The waters of Sydney Harbour are zoned W1 Maritime Waters. 
As outlined in section 4.1.1, the ISEPP allows for the proposed work to be undertaken without 
consent from the North Sydney City Council. 

Part 3, Division 2 requires RMS to consider a number of issues relating to the functioning of the 
harbour as part of a Part 5 assessment. These issues generally pertain to environmental 
impacts of the proposal and have been considered as part of this REF (see Table 4-1 below). 
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Table 4.1 Reponses to issues covered by the Sydney Harbour Catchment SREP 

Matter for consideration Required outcome Section in this document where 
this is discussed 

Biodiversity, ecology and 
environment protection 

Neutral or beneficial effect on 
the quality of water entering the 
waterways. 

Section 6.6 

The proposed work should 
protect and enhance terrestrial 
and aquatic species, populations 
and ecological communities, 
avoid any indirect impacts, and 
maintain ecological connectivity.  

Section 6.9 

Development should protect and 
reinstate natural intertidal 
foreshore areas, including 
wetlands and riparian land. 

Not applicable to this proposal. 
This proposal as described in 
section 3.1 of this document 
would not impact intertidal 
foreshore areas, wetlands or 
riparian land. 

Public access to, and use of, 
foreshores and waterways  

Public access to the harbour and 
its foreshores and waterways 
should be maintained at all times 
and for all purposes including for 
recreational purposes without 
adversely impacting on 
watercourses, wetlands, riparian 
lands or remnant vegetation. 

Not applicable to this proposal. 
This proposal as described in 
section 3.1 of this document 
would not impact the public 
access to the harbour and its 
waterways and foreshores.  

Maintenance of a working 
harbour 

The harbour is a working 
harbour and this vital function 
should be maintained at all times 
during the construction period to 
the benefit of the NSW 
community and economy. 

Not applicable to this proposal. 
This proposal as described in 
section 3.1 of this document 
would not impact the functioning 
of the working harbour. 

Interrelationship of foreshores 
and waterways uses 

The proposal should consider 
the Interrelationship of 
foreshores and waterways uses 
and should avoid conflict 
between the various uses in the 
waterways and along the 
foreshore at all times. 

Not applicable to this proposal. 
This proposal as described in 
section 3.1 of this document 
would not impact the public 
access to the harbours and its 
waterways and foreshores. 

Maintenance, protection and 
enhancement of foreshores 
and waterways scenic quality  

This sub-clause requires that any 
proposed development should 
maintain, protect and enhance 
the unique visual qualities of 
Sydney Harbour and its islands, 
foreshores and tributaries. 

The unique visual qualities of 
Sydney Harbour have been 
considered in each stage of 
planning for this proposal.  

The maintenance of the unique 
visual qualities of Sydney 
Harbour was a selection criterion 
for option selection. See section 
2 of this document.  
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Matter for consideration Required outcome Section in this document where 
this is discussed 

RMS has commissioned a 
Landscape Character and Visual 
Impact Assessment of the 
proposal. A copy is provided in 
Appendix D. 

The potential impacts to the 
unique visual qualities of Sydney 
Harbour are assessed in 
section 6 of this document. 

Maintenance, protection and 
enhancement of views  

The development should 
maintain, protect and enhance 
views and to and from public 
places, landmarks and heritage 
items. 

RMS acknowledges that the 
Sydney Harbour Bridge is a 
landmark of immense importance 
to the people of NSW and the 
bridge is also registered as an 
item of State and National 
heritage significance. 

RMS has completed a 
Landscape Character and Visual 
Impact Assessment of the 
proposal. A copy is given in 
Appendix D. 

RMS has completed a Statement 
of Heritage Impact for the 
proposal. A copy is given in 
Appendix C. 

The potential impacts to the 
unique visual qualities of Sydney 
Harbour are assessed in 
section 6 of this document. 

The potential impacts to the 
heritage values of the bridge, its 
approaches and its viaducts are 
assessed in section 6 of this 
document. 

Boat storage facilities  This sub-clause relates to 
development for the purposes of 
boat storage facilities.  

Not applicable to this proposal. 
This proposal as described in 
section 3.1 of this document is 
not development for the 
purposes of boat storage 
facilities. 
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4.2 Local Environmental Plans 

4.2.1 North Sydney Local Environment Plan 2001 

The North Sydney Local Environment Plan 2001 (North Sydney LEP) provides for land 
management and planning within the North Sydney LGA on the northern side of the Sydney 
Harbour Bridge. The proposal is located within the boundaries of this LEP. The approach spans 
of the bridge on the northern side are within land zoned for roads. It is bordered by land zoned 
for the railway line on the west and various residential and special areas on the east. The lands 
underneath the bridge approach and along the foreshore are zoned for public use. The proposal 
would be carried out within the road reserve and the RMS owned Ennis Road car park. Closure 
of this space would be required during works. 

As detailed in section 4.1.1, ISEPP provides for the proposal to be undertaken without consent 
from the local council.  

4.3 Other relevant legislation 

4.3.1 Heritage Act 1977 

The Sydney Harbour Bridge, its approaches and viaducts are listed on the State Heritage 
Register (SHR). Under the Heritage Act 1977, an approval from the Heritage Council of NSW is 
required to alter items listed on the SHR.  

An exemption may, however, be granted to allow designated work by certain persons (including 
government agencies). A number of specific exemptions have been granted and are applicable 
to work on the Sydney Harbour Bridge and approaches (NSW Government Gazette, 13 July 
2007, number 91). These include maintenance and minor repairs required for transport and 
services and functioning of the bridge (such as modifications to road and rail, toll collection, 
pavement resurfacing, track laying, traffic management, and other infrastructure).  

The proposal falls within these categories and as such would not require an approval under 
Heritage Act 1977. The proposal’s potential impacts on the heritage value of the bridge are 
discussed and assessed in section 6.7 of this document. 

4.4 Commonwealth legislation 

4.4.1 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 A and chapter 6 of the REF. 

Sydney Harbour Bridge is listed as an item of national environmental significance as a National 
Heritage Place. 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. Accordingly, the 
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proposal has not been referred to the Australian Government Department of Sustainability, 
Environment, Water, Population and Communities. 

4.5 Confirmation of statutory position 

An assessment of the relevant statutory planning instruments has concluded that the proposal 
can be assessed under Part 5 of the EP&A Act, by RMS as a determining authority. 

The matters prescribed by clause 228 of the Environmental Planning and Assessment 
Regulation 2000, for consideration by assessments under Part 5, are reviewed in Appendix A. 
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5. Stakeholder and community consultation 
This chapter discusses the consultation undertaken to date for the proposal and any ongoing 
consultation proposed. 

5.1 Communication strategy 

The tolling systems upgrade project is part of a package of work for the Sydney Harbour Bridge 
precinct, which are initiatives designed to look after, improve and adapt the Sydney Harbour 
Bridge to the needs of a modern city, while preserving the beauty and character of the structure 
and its setting. 

RMS has prepared a communication strategy for the proposal. The communication strategy will 
inform the community’ and the relevant stakeholders about the proposal. This will include:  

 Letters to stakeholders, and to potentially affected residents and businesses informing them 
of the proposal and program. 

 Proposal information is available on the RMS website (www.rta.nsw.gov.au/roadprojects). 

 Advertisements in three newspapers. 

Advertising to raise awareness and inform drivers of changed traffic conditions, as and if 
required. 

The proposal would not change the structure of the Sydney Harbour Bridge and would not alter 
the tolling amount charged for use of the Sydney Harbour Bridge. 

5.2 Community involvement 

Key stakeholders of the proposal have been identified and these include the Sydney Harbour 
Bridge precinct stakeholder group (see section 5.5). 

5.3 Aboriginal community involvement 

The requirements of the draft Procedure for Aboriginal Cultural Heritage Consultation and 
Investigation (RTA 2011a) (PACHCI) have been applied to the proposal. The PACHCI is 
generally consistent with the Aboriginal Cultural Heritage Consultation Requirements for 
Proponents 2010 (DECCW 2010a). 

In accordance with the PACHCI, RMS Aboriginal Cultural Heritage Adviser for Sydney Region 
has considered the proposal and has agreed there is no requirement to proceed to Stage 2, 
which would involve a desktop assessment and site survey (see Appendix F). 
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5.4 ISEPP consultation 

Part 2 of ISEPP contains provisions for public authorities to consult with local councils and other 
public authorities prior to the commencement of certain types of development. Specifically, 
consultation with the local council is required under the following clauses of ISEPP, in the 
following circumstances: 

 Clause 13, if the development has the potential to impact on council provided infrastructure 
or services, such as stormwater management services, traffic on road in the LGA, 
sewerage systems, water usage, road and footpath excavations. 

 Clause 14, if the development has the potential to cause a more than minor or 
inconsequential impact to a local heritage item (that is not also a State heritage item). 

 Clause 15, if the development has the potential to impact flood liable land. 

RMS considers that the proposal does not require consultation with local councils and other 
public authorities under ISEPP. However, the Heritage Office has been consulted about the 
proposal. Details of this consultation are provided in section 5.5.2 and 5.5.3 respectively. 

5.5 Government agency and stakeholder involvement 

5.5.1 Sydney Harbour Bridge precinct stakeholder group 

Regular round table discussions to inform and consult with stakeholders on projects and 
proposals specific to the area surrounding the Sydney Harbour Bridge precinct are facilitated by 
RMS. The proposal is one of a suite of projects being discussed at the round table meetings. 
The Sydney Harbour Bridge precinct stakeholder group is made up of the following members: 

 North Sydney Council 

 City of Sydney Council 

 Sydney Harbour Foreshore Authority 

 Royal Botanic Gardens Trust 

 Sydney Business Chamber 

 Department of Planning and Infrastructure 

 Government Architects Office 

 Bridge Climb 

 Transport for NSW 

 Bicycle NSW 

 North Shore Bicycle Group 

 Housing NSW 
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 Luna Park 

 State Transit Authority 

 Fort Street Public School 

 Barangaroo Delivery Authority 

 National Trust 

 RailCorp 

 Conservatorium of Music 

 Pedestrian Council of Australia 

 Sydney Observatory 

 Office of Environment and Heritage 

 Historic Houses Trust 

 Observatory Hill Environmental Education Centre. 

The proposal was announced at the 20 March 2012 meeting of the Sydney Harbour Bridge 
precinct stakeholder group. RMS provided information on the proposed bridge tolling systems 
upgrade. The key objectives of the proposal were presented along with an approximate timeline 
and an overview of the approval process. 

5.5.2 Heritage Office 

On 8 October 2012, RMS met with the Heritage Office regarding the proposal. The Heritage 
Office indicated that the proposed work would be exempt under Section 57 of the Heritage Act 
1977.   

5.6 Ongoing or future consultation 

Consultation would be undertaken with North Sydney Council, potentially affected residents and 
business owners/operators, the community and other stakeholders throughout the design and 
construction phases of the proposal. 

A range of communication tools would be used, including: 

 Media releases as required. 

 Roundtable meetings with the Sydney Harbour Bridge precinct stakeholders. 

 Letters to stakeholders and local residents and businesses informing them of the proposal 
and program. 

 Meetings with NRMA and other relevant organisations not already briefed by the Sydney 
Harbour Bridge precinct stakeholder group meetings. 
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 Advertisements would also be placed in newspapers to advise motorists of partial lane or 
carriageways closures.  

The proposal website www.rta.nsw.gov.au/roadprojects would be continually updated as the 
project progresses. 
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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 the 
factors specified in the guideline Is an EIS required? (DUAP 1999) as required under clause 
228(1)(b) of the Environmental Planning and Assessment Regulation 2000. The factors 
specified in clause 228(2) of the Environmental Planning and Assessment Regulation 2000 are 
also considered in Appendix A. Site-specific safeguards are provided to ameliorate the identified 
potential impacts. 

6.1 Traffic and transport 

6.1.1 Existing environment 

The proposal is located on the northern approach to the Sydney Harbour Bridge and at the 
RMS owned car park at Ennis Road, Milsons Point. The Sydney Harbour Bridge is part of the 
Bradfield Highway and links the southern and northern shores of Sydney Harbour, spanning 
from Dawes Point in the south to Milsons Point in the north. Access to and from the bridge on 
the northern approaches is by the Warringah Freeway and Pacific Highway. The road typically 
carries about 160,000 vehicles per weekday. On weekends the average daily traffic volume is 
about 130,000. The Sydney Harbour Bridge also carries about 200 trains and 1650 bicycles per 
day. 

The proposal is located on the Warringah Freeway, south of the High Street overpass. The site 
is located near the Greenway building and other residential development to the east, 
commercial development to the west, and the continuation of the Warringah Freeway to the 
north. One gantry spans four northbound lanes including a dedicated bus lane; this section of 
the northern approach is accessed by traffic travelling south from the Warringah Freeway and 
the High Street on ramp. The other gantry spans three reversible northbound and two 
southbound lanes. Vehicles may continue north on the Warringah Freeway or north-west on the 
Pacific Highway via the North Sydney CBD. 

6.1.2 Potential impacts 

The construction work required for the proposal would generate light vehicle and truck 
movements to and from the site. Common traffic generating activities would include construction 
staff travelling to and from site, delivery of plant, equipment and construction materials, and 
collection and disposal of waste not appropriate for reuse on site. Construction vehicles would 
utilise Ennis Road during the construction period for parking and access. Access to Ennis Road 
would be via Broughton Street and Clark Road off High Street. 

Individual lanes or carriageways would be temporarily closed to undertake most of the 
construction work required for the proposal. The railway, cycleway and footway would not be 
impacted by the work and would remain operational during construction.  

Furthermore, where possible, work would be undertaken to coincide with planned RMS road 
closures scheduled for other purposes to minimise the impacts on traffic flow.  
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To minimise disruption to traffic, construction work including the replacement of gantry 
components and the installation of the new tolling equipment would be carried out between the 
hours of 8pm and 6am. 

During the installation of the new gantry components it is likely that the lanes leading onto the 
Cahill Expressway (lane 7, the bus lane, and lane 8) would be temporarily closed outside of 
peak periods. This would require the diversion of buses to general traffic lanes and the diversion 
of general traffic to the bus lane at different stages of the implementation. This would affect the 
regular flow of traffic on the northern approach, however would be short-term and would be 
undertaken during off-peak hours to minimise the impacts. 

Lane closures would be required on the Warringah Freeway and Bradfield Highway during 
installation of the tolling infrastructure. This would require traffic management including lane 
diversions and would interrupt the regular traffic flow. To minimise impacts, these closures 
would be limited to the off-peak times of 8pm to 6am. 

During the three month construction period, there would be impacts to the local road network as 
a result of the proposal. However, given the majority of work would be undertaken during night-
time hours, it is considered that these would be minor and manageable. Access to all properties 
would be maintained during the construction period. Access for emergency vehicles would be 
provided at all times during the construction period and specific routes would be planned and 
detailed in the construction traffic management plan. 

Businesses that utilise the Ennis Road car park would have reduced access and availability of 
car parking spaces during construction of the proposal. However, this would be a short-term 
impact and consultation would be undertaken with the affected business owners. 

During operation of the new tolling equipment, additional vehicles may be required to visit the 
site for inspection and maintenance of the equipment. Allocated parking spaces for these 
vehicles would be provided in the Ennis Road car park. Due to the low number of maintenance 
vehicles expected and the capacity of the road network, the proposal is not anticipated to 
impact the local traffic during operation of the proposal. The proposal would not affect the 
volume, flow or speed of traffic on the northern approach to the Sydney Harbour Bridge. 

6.1.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Traffic and 
transport 

• A traffic management plan would be prepared 
and implemented in accordance with the 
RMS Traffic control at worksites manual, 
Australian Standard 1742.3 Manual of 
uniform traffic control devices, and instruction 
from the Transport Management Centre. 

Project Manager Pre-
construction 

Traffic and 
transport 

• Road users, local residents, pedestrians and 
cyclists would be informed in advance of 
changed conditions, including any likely 
disruptions to access. 

Project Manager 
and consultation 
team  

Pre-
construction, 
Construction  

Traffic and 
transport 

• Real-time information would be made 
available through temporary Variable 
Message Signs (VMS), the Live Traffic and 
131 500 websites, and the media.  

Project Manager 
and consultation 
team  

Construction  
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Impact Environmental safeguards Responsibility Timing 

Traffic and 
transport 

• Materials would be managed to minimise the 
number of haulage and delivery vehicles 
required on site.  

Project Manager Construction 

Traffic and 
transport 

• The designated site access points and 
haulage routes would be used. 

Project Manager Construction 

Traffic and 
transport 

• Affected areas would be restored to a 
condition equivalent to that which existed 
prior to the commencement of the work. 

Project Manager Post-
construction 

 

6.2 Noise and vibration 

A noise and vibration impact assessment has been undertaken by SLR Consulting 
(SLR Consulting, 2012), and is provided in Appendix B. A summary of the assessment is 
provided in the following section. 

6.2.1 Existing environment 

The northern approach to the Sydney Harbour Bridge is a heavily-trafficked road corridor 
connecting the north shore of Sydney to the CBD. Local noise sources include traffic using the 
Sydney Harbour Bridge and the local road network from Milsons Point and Kirribilli, and 
passenger trains using the North Shore rail line. 

The area surrounding the site is highly developed, with high density commercial and residential 
land uses. A number of sensitive receivers were identified in the vicinity of the proposal site. 
These include residential properties, places of worship, a school, and a community centre. 
These sensitive receivers are identified in Table 6-1. 

Table 6.1 Sensitive receivers 

Receiver  Classification Address Distance to works 
(near side – far side) 

Greenway Building Block C  Residential Greenway Drive, Kirribilli 15 – 120 m 

Multi-storey Residential  Residential 1-3 McDougall Street, 
Milsons Point  

20 – 65 m 

Residential Residential 1 Middlemiss Street, 
Lavender Bay  

60 – 110 m 

Residential  Residential 2 McDougall Street, 
Milsons Point 

60 – 145 m 

Multi-storey Residential Residential 110-116 Alfred Street, 
Milsons Point 

90 – 145 m 

Residential Residential 57 Broughton Street, 
Kirribilli 

135 – 225 m 

Chinese Christian Church 
Milsons Point 

Place of 
Worship 

100 Alfred Street, Milsons 
Point 

140 -195 m 
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Receiver  Classification Address Distance to works 
(near side – far side) 

Multi-storey Residential Residential 94-98 Alfred Street, 
Milsons Point 

155 – 210 m 

Residential Residential 27 Arthur Street, Lavender 
Bay 

155 – 250 m 

Residential Residential 23 Willoughby Street, 
Kirribilli 

210 – 285 m 

Multi-storey Residential Residential 70 Alfred Street, Milsons 
Point 

290 – 355 m 

St Aloysius's College School 29 Burton Street, Kirribilli 320 – 390 m 

St Johns Anglican Church  Place of 
Worship 

7-9 Broughton Street, 
Kirribilli 

335 – 400 m 

Kirribilli Neighbourhood 
Centre 

Community 
Centre 

16-18 Fitzroy Street, 
Kirribilli 

400 – 475 m 

Residential Residential 52-56 Jeffreys Street, 
Kirribilli 

440 – 505 m 

 
Other receivers proximate to the proposal site include commercial properties and offices. These 
are identified in Table 6-2. 

Table 6.2 Other nearby receivers 

Receiver  Classification Address Distance to works 
(near side – far 

side) 

Offices Commercial 61 Lavender Street, Lavender Bay 95 – 140 m 

Vibe Hotel 
North Sydney Hotel 88 Alfred Street, Milsons Point 185 – 235 m 

Offices Commercial 74-78 Alfred Street, Milsons Point 250 – 300 m 

Retail/Offices  Commercial 19 Broughton Street, Kirribilli 300 – 370 m 

Offices Commercial 52 Alfred Street, Milsons Point 325 – 390 m 

 
Unattended noise monitoring was conducted by SLR Consulting in July and August 2012 at 
representative monitoring locations near the site. This monitoring was used to characterise the 
existing ambient noise environment and establish construction noise management levels. A-
weighted equivalent noise levels (LAeq — essentially, average background noise levels) and 
rating background levels (RBLs) were determined for the proposal and are summarised in 
Table 6 3. 
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Table 6.3 RBLs 

Description/Address Noise level (dBA) 

 

Daytime 

7.00am to 
6.00pm 

Evening 

6.00pm to 
10.00pm 

Night-time 

10.00pm to 
7.00am 

RBL LAeq RBL LAeq RBL LAeq 

Level 5 Observatory Tower  

168 Kent Street 
69 72 67 70 52 67 

Level 6 Science House 
157 Gloucester Street 

69 73 67 71 53 67 

36 Cumberland Street 61 66 61 65 50 63 
Street Level 

1 McDougall Street 
58 63 58 62 43 58 

Roof of Block C 
Greenway Building 

64 67 63 66 54 63 

Roof of Vibe Hotel  
88 Alfred Street 

68 71 68 70 61 67 

28 Alfred Street, Milsons Point 60 67 59 65 49 62 

Pitt Street, Kirribilli 61 67 59 65 48 61 
 
The RBLs for each sensitive receiver have been used to develop the noise management levels 
for the proposal (see section 6.2.3). The existing RBLs indicate a high noise environment based 
on the existing traffic flows.  

6.2.2 Policy setting 

Construction noise impacts have been assessed in accordance with the Interim Construction 
Noise Guideline (Department of Environment and Climate Change 2009). This document 
provides quantitative assessment methods for identifying and minimising noise impacts from 
construction activities. In accordance with the Interim Construction Noise Guideline, (ICNG) 
predicted noise levels would be compared with the noise management levels (NMLs). The 
NMLs adopted for the proposal are specified in section 6.2.3.  

Construction activities may also cause sleep disturbance if undertaken during night time. 
Application Note – NSW Industrial Noise Policy indicates that, whilst there is no ideal method of 
ascertaining the likelihood of sleep disturbance, a screening criterion can be applied to guide 
assessment of night-time construction activities near residences. A sleep disturbance criterion 
has been adopted to guide assessment of night-time impacts on sleeping residents, and is also 
specified in section 6.2.3.  

Construction vibration is assessed in accordance with the Assessing Vibration: a technical 
guideline (Department of Environment and Conservation 2006). This provides vibration dose 
values (VDVs) for intermittent events for human comfort. VDV are also sufficient to model 
effects on building contents, given residents are more susceptible to vibration impacts. These 
are detailed in section 6.2.3. 
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Structural damage vibration limits related to cosmetic damage have been adopted in 
accordance with Australian Standard AS 2187: Part 2-2006 Explosives Storage and Use – 
Part 2: Use of Explosives and British Standard BS 7385 Part 2-1993 Evaluation and 
measurement for vibration in buildings Part 2. These are frequency-dependent vibration limits 
for modelling minimal risk of cosmetic damage to residential and industrial buildings. These are 
also detailed in section 6.2.3. 

6.2.3 Criteria 

Noise 

Table 6.4 specifies noise criterion at residential properties at specific times of the day, 
in accordance with ICNG. 

Table 6.4 NMLs for Airborne Construction Noise at Residences 

Time of day  Classification NML 
LAeq (15 minute) 

Recommended standard construction hours: 
Monday 7am to 6pm 
Saturday 8am to 1pm 

No work on Sundays or public holidays 

Noise affected RBL + 10dB 

Highly noise affected 75 dBA 

Outside recommended standard hours Noise affected  RBL + 5dB 

 
The ICNG also specifies airborne construction noise criterion for non-residential land uses. 
The NMLs for other sensitive land uses are summarised in Table 6.5. 

Table 6.5 NMLs for other sensitive land uses 

Land use  NML LAeq(15 minute) (applies when properties are in 
use) 

Classrooms at schools and other educational 
facilities 45 dBA (internal) 

Places of worship 45 dBA (internal) 
Active recreation areas 65 dBA (external) 

Passive recreation areas 60 dBA (external) 
Community Centres Depends on the intended use of the centre. Refer to the 

recommended “maximum” internal levels in AS2107 for 
specific uses. 

 
A sleep disturbance criterion has also been defined, to provide a guide to likelihood of sleep 
disturbance in nearby residences (that is, a ‘screening criterion’). The night-time sleep 
disturbance criterion adopted for the proposal is shown in Table 6.6. 
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Table 6.6 Sleep disturbance criterion 

Time of day  Noise management level LAeq(15 minute)  

(applies when properties are in use) 

Night time (10pm – 7am) RBL +15 dB 
 

Vibration 

Vibration dose values (VDVs) for intermittent vibration associated with construction work is 
presented in Table 6.7. 

Table 6.7 Acceptable VDVs for intermittent vibration 

Location  Daytime1 Night-time1 

 Preferred value 
(m/s1.75) 

Maximum value 
(m/s1.75) 

Preferred value 
(m/s1.75) 

Maximum value 
(m/s1.75) 

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 

Note 1: Daytime is 7.00am to 10.00pm and night-time is 10.00pm to 7.00am. 

Structural damage vibration limits have also been provided as guidance, to identify risks of 
cosmetic damage to buildings. This is a conservative measurement, given cosmetic damage is 
very minor in nature, is readily repairable and does not affect the structural integrity of the 
building. These limits are provided in Table 6.8. 

Table 6.8 Structural damage vibration limits — cosmetic damage 

Type of building 
Peak component particle velocity in frequency 

range of predominant pulse 

4Hz to 15Hz 15Hz and above 

Reinforced or framed structures  
Industrial and heavy commercial buildings 

50mm/s at 4Hz and above 

Unreinforced or light framed structures 
Residential or light commercial type buildings 

15mm/s at 4Hz 
increasing to 20mm/s 

at 15Hz 

15mm/s at 4Hz increasing 
to 20mm/s at 15Hz 

 

Ground-borne (or regenerated) construction noise can be present on construction projects 
where vibration from activities such as rock breaking, road heading, rotary cutting and rock 
drilling/sawing can be transmitted through the ground and into the habitable areas of nearby 
buildings. Ground-borne noise occurs when this vibration in the ground and/or building elements 
is regenerated as audible noise within areas of occupancy inside the building. 
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The ICNG internal ground-borne noise goals for residential receivers are presented in 
Table 6.9. The goals are only applicable when ground-borne noise levels are higher than 
airborne noise levels. 

Table 6.9 Ground-borne (regenerated) noise 

Time of day  Noise management level LAeq(15 minute)  

Evening (6pm – 10pm) 40 dBA 

Night time (10pm – 7am) 35 dBA 
 

Safe working distances are specified for vibration intensive plant to avoid cosmetic building 
damage and impacts on human comfort. These distances would guide selection of plant and 
equipment, and would be complied with at all times. The safe working distances applicable to 
the proposal are specified in Table 6.10. 

Table 6.10 Recommended safe working distances for vibration intensive plant 

Plant item  Rating/description Safe working distance 

 Cosmetic 
building damage Human response 

Vibratory roller 

<50kN (Typically 1-2 tonnes) 5m 15m to 20m 

<100kN (Typically 2-4 tonnes) 6m 20m 

<200kN (Typically 4-6 tonnes) 12m 40m 

<300kN (Typically 7-13 tonnes) 15m 100m 

>300kN (Typically 13-18 tonnes) 20m 100m 

>300kN (Typically >18 tonnes) 25m 100m 

Small hydraulic 
hammer 

300kg – 5-12t excavator 2m 7m 

Medium hydraulic 
hammer 

900kg – 12-18t excavator 7m 23m 

Large hydraulic 
hammer 

1600kg – 18-34t excavator 22m 73m 

Vibratory sheet 
piling 

Sheet piles 2m to 20m 20m 

Boring rig ≤800m 2m (nominal) N/A 

Jackhammer Hand held 1m (nominal) Avoid contact with 
structure 
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6.2.4 Potential impacts 

The proposal is considered likely to have noise impacts on sensitive and other nearby receivers 
during the construction stage. 

Consistent with the requirements of the ICNG, the construction noise impacts were determined 
based on a worst case assessment. The majority of buildings at the assessment locations are 
multi-storey. For the assessment, noise levels were calculated at all floors of the assessed 
buildings and the highest noise level for each building was then used to represent the most 
affected receiver at each location. 

Given the size of the work area, it is expected that the construction noise levels would be lower 
than predicted for significant periods. Further, the calculated noise levels will inevitably depend 
on the number of plant items and equipment operating at any one time and their precise 
location relative to each receiver.  

Due to the close proximity of the proposal (Greenway Building Block C about 15 metres from 
the site), a number of residential receivers are predicted to be ‘highly affected’ by noise levels 
which exceed 75 dBA (see Table 6.4 above). The nature of the proposal is such that the 
impacts would be for a limited period and exceedences are likely to be limited in frequency and 
duration. Potential exceedences of the NML at sensitive receivers are summarised in 
Table 6.11. 

Table 6.11 Exceedences of NML at sensitive receivers   

Receiver  Classification Predicted exceedence 
of day time NML 

Predicted exceedence 
of night-time NML 

Residential 

(worst affected 
receiver) 

Residential 11 dBA  

 

26 dBA  

 

Chinese Christian 
Church Milsons Point 

Place of Worship 6 dBA  

 

N/A 

St Aloysius's College School No exceedance N/A 

St Johns Anglican 
Church  

Place of Worship No exceedance N/A 

Kirribilli Neighbourhood 
Centre 

Community Centre No exceedance N/A 

 
Potential exceedences of the NML at other nearby receivers are summarised in Table 6-12. 

Table 6.12 Exceedences of NML at other nearby receivers   

Receiver  Classification Predicted exceedence 
of day time NML 

Predicted exceedence 
of night-time NML 

Vibe Hotel North 
Sydney 

Hotel No exceedance 8 dBA  

 

Retail/Offices Commercial No exceedance  N/A 
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As most of the works are likely to be undertaken outside of standard working hours, the 
potential for sleep disturbance may be apparent at some residences. As the construction period 
is short, it is not expected that noise impacts from the construction works would affect the health 
or wellbeing of residents. However, feasible and reasonable mitigation measures would be 
considered where predicted noise levels exceed the noise management levels established for 
the proposal. 

Vibration impacts produced by the proposed construction activities are expected to be below the 
cosmetic damage criteria outlined in Table 6 8. It is anticipated that the use of heavy plant, if 
operated continuously and adjacent to sensitive receivers, may result in vibration levels that 
begin to approach the recommended levels with respect to human response. However, at 
locations where works are in close proximity to sensitive receivers, careful selection of plant and 
equipment would be undertaken for vibration intensive activities. This would include for works 
proximate to the Greenway building, which is listed as a local heritage item (see Table 6-13). 

Due to the location of the proposed works in relation to adjacent receivers, together with the 
predicted construction airborne noise levels of 70 dBA to 80 dBA, an assessment of ground-
borne noise is not required given that ground-borne noise levels from the works are likely to be 
>10 dB below any apparent internal noise level.  

During operation, the proposal is not anticipated to result in any change to the existing noise or 
produce vibrational impacts. 

6.2.5 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Noise and 
vibration 

• A site-specific construction noise and 
vibration management plan would be 
prepared. 

Project Manager Pre- 
construction 

Noise and 
vibration 

• Workers would be briefed on the 
importance of minimising noise 
emissions, especially during night-
time periods, to create awareness of 
the locality of sensitive receivers. 

Project Manager Pre- 
construction 

Noise and 
vibration 

• Letterbox drops would be undertaken, 
and the community kept informed 
when noisy works are proposed.  

Project Manager 
and consultation 
team 

Pre- 
construction, 
Construction  

Noise and 
vibration 

• Work required to be undertaken 
outside of standard hours would 
follow the procedure provided in the 
ENMM (RTA 2001).  

Project Manager  Pre- 
construction, 
Construction  

Noise and 
vibration 

• Equipment would be selected on the 
basis of lower noise/vibration-
intensity, where reasonable and 
feasible. 

Project Manager Construction 
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6.3 Non-Aboriginal heritage 

A statement of heritage impact (SOHI) has been undertaken by Godden Mackay Logan, and is 
included in Appendix C (Godden Mackay Logan 2012). A summary of that assessment is 
provided in the following section. 

6.3.1 Existing environment 

A search of the State Heritage Register was undertaken in October 2012. The search presented 
a number of places and items of national, state and local heritage located near the proposal 
site. Table 6.13 provides details of the listed heritage items. 
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Table 6.13 Listed heritage items near the proposal site 

Location Heritage listing Details Distance to site 

The Sydney Harbour Bridge, 
including sections of its approaches 
and curtilage areas 

National Heritage List, State 
Heritage Register (Heritage Act), 
North Sydney LEP 

The Sydney Harbour Bridge 
comprises the arch, four granite-
faced pylons, the railway line, the 
footpaths and roads that provide 
vehicular, cyclist and pedestrian 
access to the northern and southern 
approaches. The bridge has been 
assessed as having National and 
State heritage significance because 
of its technical qualities as a world-
standard bridge in scale, aesthetics 
and design features.  

The proposal borders the area 
defined as National Heritage 
Significance. The proposal is 
situated within the curtilage of the 
Sydney Harbour Bridge and is 
included within the State Heritage 
Register listing boundary. 

Milsons Point Railway Station RailCorp s.170 NSW State agency 
heritage register (Heritage Act) 

Milsons Point Station has state 
historical significance as an 
essential component of the northern 
approaches to the Sydney Harbour 
Bridge. The form and detail of the 
subway and tunnels in particular are 
significant as part of the overall 
design and specifications for the 
bridge as set down by Chief 
Engineer JJC Bradfield. Milsons 
Point Station retains a number of 
original features and decorative 
elements from its original 
construction phase including the 
platform building and entrance way 
awning from the Alfred Street side. 

Works would be undertaken about 
160 metres from Milsons Point 
Station. 
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Location Heritage listing Details Distance to site 

Milsons Point (Lavender Street) 
Railway Underbridge 

RailCorp s.170 NSW State agency 
heritage register (Heritage Act) 

The Lavender Street underbridge is 
of state significance as an essential 
component of the northern 
approaches to the Sydney Harbour 
Bridge and as part of the greater 
scheme for the bridge as specified 
by JJC Bradfield. It was designed 
by the Sydney Harbour Bridge 
branch of the NSW Department of 
Public Works and so used 
techniques not common in NSW 
railways at the time, including the 
use of reinforced concrete on a 
large scale. Its open-spandrel 
design is the only example of this 
type on the Harbour Bridge 
approaches (north or south) and is 
a distinctive landmark feature on the 
northern approach. 

Works would be undertaken about 
25 metres from the Milsons Point 
(Lavender Street) Railway 
Underbridge. 

Greenway Flats (Ennis Road, 
Kirribilli) 

North Sydney LEP A unique development in North 
Sydney when built and one which 
influenced later government 
housing developments elsewhere. 
An example of the post-war 
international trend to the 
centralisation of government 
housing into monolithic 
developments, now discredited for 
social reasons. A particularly 
prominent expression of the 
Functionalist idiom in architecture. 

Works would be undertaken about 
15 metres from the Greenway Flats. 
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6.3.2 Policy setting 

Alterations to the Sydney Harbour Bridge are governed by the Sydney Harbour Bridge 
Conservation Management Plan (Godden Mackay Logan 2009). The plan guides development 
within the curtilage of the Sydney Harbour Bridge. This plan includes a number of policies that 
apply to the proposal. These policies include: 

 Policy 1.2 Any change in ownership, future uses, maintenance, repair and/or adaptation 
work and asset management program should include retention and appropriate care of the 
significant elements and attributes of the place as a matter of highest priority. 

 Policy 19.1 New development should enhance the function and use of the bridge without 
obscuring or damaging the integrity of the original design or significant fabric.  

Activities on the site that impact on the State-listed heritage Sydney Harbour Bridge may require 
approval under s57(1) of the Heritage Act 1977. This requirement is subject to a site specific 
exemption issued under s57(2) of the Heritage Act 1977 that applies to minor work. This 
exemption is relevant to ‘minor work necessary to preserve and maintain the functionality of the 
bridge, e.g. drainage modifications, modifications to road, rail, navigational, traffic management 
and toll collection and other infrastructure’ and ‘installation of safety or information signs, not 
being for commercial or advertising purposes.’ The proposal comprises toll collection and 
installation of safety or information signs, which are considered minor work necessary to 
preserve and maintain the functionality of the bridge, and is therefore exempt from the Heritage 
Act 1977 approval requirements (see Appendix C for s57(2) Exemption Notification application). 

6.3.3 Potential impacts 

The proposal is considered to be in a location remote from the main structure of the Sydney 
Harbour Bridge. The addition of tolling equipment to the existing gantries and the associated 
minor upgrade works would not impact the aesthetic values or visual setting of the Sydney 
Harbour Bridge. Additional signage necessary as part of the new tolling infrastructure would be 
consistent with existing signage and sympathetic in the context of the existing environment.  

The surrounding listed heritage items including Milsons Point Railway Station, the Milsons Point 
(Lavender Street) Railway Underbridge and the Greenway Flats would not be impacted during 
construction of the proposal. 

Once constructed, the proposal would not obstruct the views to any of the surrounding listed 
heritage items. 

6.3.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Non-
Aboriginal 
heritage 

• In the event of an unexpected find of a non-
Aboriginal heritage item (or suspected item), 
work would cease in the affected areas and 
RMS Unexpected Finds procedure (RMS 
2012) would be implemented. 

Project Manager Construction 
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6.4 Landscape character and visual impacts 

A landscape character and visual impact assessment was undertaken by Government 
Architects Office (2012) and is provided in Appendix D. A summary of the assessment is 
provided in the following sections. 

6.4.1 Existing environment 

The proposal would be located on the northern approach to the Sydney Harbour Bridge. 
The surrounding area is characterised by its infrastructure setting, within a major road corridor, 
and is framed by the North Shore rail line. The road corridor accommodates a wide range of 
road infrastructure, including viaducts, gantries and concrete guardrails. High-rise commercial 
and residential buildings are located at Milsons Point west of the site, with medium to high-
density residential development to the east.  

The site is located above Sydney Harbour, and generally slopes towards the east and south. 
Views from the site include glimpses of the Sydney Harbour Bridge and Sydney Harbour, and 
views of high-rise buildings in Milsons Point. The site, however, is disconnected from the natural 
topography of the area given the intensive development of the road corridor on the northern 
approaches to the bridge. Vegetation is limited to the edges of the road corridor and adjacent 
land.  

The site is important culturally as a threshold to the Sydney Harbour Bridge. It is located in close 
proximity to a number of heritage items on the lower north shore of Sydney Harbour.  

Potential viewers of the site include people in residential buildings between McDougall Street 
and Broughton Street to the east, and people in residential and commercial buildings in Milsons 
Point to the west. Other potential viewers include train passengers who would be able to see 
the study area when travelling on the North Shore rail line, as well as from Milsons Point 
Station.  

Road users and pedestrians on High Street would also be able to view the study area although 
their ability to perceive detail would generally be limited by distance. Pedestrians and motorists 
towards the northern end of Ennis Road would be also able to see the proposal. Motorists 
accessing the Pacific Highway from the intersection with Lavender Street would have a clear 
view of the proposal and due to their perpendicular angle of approach and slower travel speed 
they would be able to perceive a greater degree of detail than many of the other potential 
viewers.     

The type of road users on the Warringah Freeway include local and regional traffic such as truck 
drivers and commuters in private cars, taxis, motorcycles or buses. Many of them are expected 
to use the road corridor on a daily basis and would be closely acquainted with the study area 
and its landscape setting.  

6.4.2 Policy setting 

Landscape character and visual impacts have been assessed in accordance with RMS 
Guideline EIA_N04: Environmental Impact Assessment Guidance Note – Guidelines for 
landscape character and visual impact. This guideline provides a methodology for grading 
impacts from road infrastructure proposals on the landscape character of adjoining areas.  
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6.4.3 Criteria 

Potential visual impacts have been assessed using the criteria shown in Table 6 14. 

Table 6.14 Landscape character and visual impact criteria 

Criteria Description of criteria Relevant 
considerations 

Ratings 

Nature of 
impact 

Whether the proposal would 
cause a positive or negative 
impact on landscape character 
and visual amenity 

Type and scale of the 
proposal 

A = Adverse 

N = Neutral 

B = Beneficial 

Visual 
sensitivity 

How sensitive the character of 
a setting is to change 

A pristine or highly 
scenic environment 
will be more sensitive 
to change than an 
industrial area or an 
area considered to 
have low scenic 
quality 

G = Negligible  

L = Low 

ML = Moderate-Low 

M = Moderate 

MH = Moderate-High 

H = High 

Magnitude of 
visual effect 

The nature (that is, the type 
and scale) of the proposal 

Construction of a new 
large interchange 
would have a very 
different impact on 
landscape character 
than a localised road 
widening 

G = Negligible  

L = Low 

ML = Moderate-Low 

M = Moderate 

MH = Moderate-High 

H = High 

Overall impact 
Overall rating of the scale of 
landscape character and visual 
impact 

Factor of visual 
sensitivity and 
magnitude of visual 
effect 

G = Negligible  

L = Low 

ML = Moderate-Low 

M = Moderate 

MH = Moderate-High 

H = High 

 

6.4.4 Potential impacts 

Seven viewpoints within the study area were selected as the basis for the visual impact 
assessment (see Appendix D). The viewpoints were selected to test the visual impact of the 
proposal for the range of potential viewers identified (see section 6.4.1). 

The visual impact assessment recognised that as the Sydney Harbour Bridge road corridor is a 
significant piece of existing infrastructure and an integral part of the area, local residents and 
motorists would likely be aware of the critical role it plays in the road network. This would 
include a degree of acceptance that certain structures are required within the road corridor for 
traffic management and operation, including gantries, tolling points and equipment, light posts, 
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barriers, signage and the like. Therefore, the visual sensitivity in respect of these structures is 
likely to be low. 

Table 6-15 outlines the expected visual impacts of the proposal. 

Table 6.15 Visual impact assessment   

Viewpoint Extent of impact 
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Milsons Point 
Station, looking north 

The new tolling infrastructure would not be 
readily discernible. N L G G 

Bradfield Highway, 
looking north 

The new tolling infrastructure would make 
the gantry structure appear more solid than 
at present. 

N L G G 

Lavender 
Street/Warringah 
Freeway junction 
looking east 

The new tolling infrastructure would be most 
obvious from this viewpoint, relative to other 
viewpoints. However, seen against a 
backdrop of buildings, there would be no 
adverse effect on the overall experience of 
the view. 

N L G G 

Bradfield Highway, 
looking south-east 

The new tolling infrastructure would make 
the gantry structure appear more solid than 
at present. This would be particularly 
noticeable for the Warringah Freeway 
gantry, which is silhouetted against the sky. 
The Bradfield Highway gantry is viewed 
against the backdrop of the railway viaduct 
and therefore the changes would be less 
noticeable. 

N L L L 

High Street 

The new tolling infrastructure would make 
the gantry structure appear more solid than 
at present. This would be particularly 
noticeable for the Warringah Freeway 
gantry, which is silhouetted against the sky. 
The Bradfield Highway gantry is viewed 
against the backdrop of the railway viaduct 
and therefore the changes would be less 
noticeable. The effect may be somewhat 
mitigated by the viewing distance. 

N L G G 

Warringah Freeway 

The new tolling infrastructure would make 
the gantry structure appear more solid than 
at present. This would be particularly 
noticeable for the Warringah Freeway 
gantry, which is silhouetted against the sky 
(whereas the Bradfield Highway gantry is 
silhouetted is viewed against the backdrop 
of the railway viaduct). 

A L L L 
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Viewpoint Extent of impact 
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Ennis Road 

The new equipment cabinet and access 
stairway would not be readily discernible in 
the existing car park undercroft space. The 
site is already dominated by infrastructure 
and views along the street would not be 
affected. 

N L G G 

 

The study area, while located in close proximity to the centres of Milsons Point and North 
Sydney, is confined to a small section of the road corridor. It is largely characterised by existing 
infrastructure which includes the North Shore rail line and viaduct. The area has well 
documented cultural and heritage values, due primarily to the close proximity to the Sydney 
Harbour Bridge and Sydney Harbour, and the number of heritage buildings in the area.  

The landscape of the study area provides an important transition point between the Warringah 
Freeway and the approach to the Sydney Harbour Bridge. Within this context, the sensitivity of 
the landscape character surrounding the study area would be high. Sensitivity would be 
particularly high in respect to changes that would impact on views such as those to Sydney 
Harbour, the foreshore parklands, the Sydney Harbour Bridge and to other heritage items. 
Sensitivity would also be high in respect to changes that would physically impact on historic and 
heritage items.  

The road corridor itself is a major piece of existing infrastructure that is an integral part of the 
landscape setting, having been in existence for a long period of time. The sensitivity of the 
landscape to change within the road corridor would therefore be low, especially since much of 
the study area is set at a lower level and would not affect views to and across the larger 
landscape setting.   

The proposed equipment cabinet in Ennis Road would be similar in character to electrical 
substations or similar cabinets commonly found in suburban streets. The location of an 
equipment cabinet along the western edge of the Ennis Road car park would render it largely 
inconspicuous from Ennis Road. As it would be lower than Warringah freeway, it would not be 
visible from the carriageway on the approach to the Sydney Harbour Bridge.  

Overall, without major changes to the scale of the infrastructure and to the topography and 
grading of the landscape setting, the magnitude of change of the proposal is regarded as low. 

The landscape character and visual impact assessment found that overall the proposal would 
have a low impact on the surrounding environment. The impact of the proposal on the 
landscape character of the surrounding area is summarised in Table 6-16. 
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Table 6.16 Visual impact assessment   

Landscape 
character 
attribute 

Description of the attribute  Description of impact by the 
proposed works 

Cultural 

The site is important as a threshold to 
the Sydney Harbour Bridge which has 
significant heritage values. 

The site is in close proximity to a large 
number of heritage items. 

The proposal would not affect views 
to and from significant heritage 
items. 

Built form 

The site is surrounded by high and low 
rise residential and commercial 
buildings. 

It is located in a wide road corridor. 

The proposal would have no impact 
on nearby buildings or the width of 
the road corridor. 

Vegetation 
Vegetation is limited to the edges of the 
road reserves and adjoining land 
parcels. 

The proposal would not affect the 
vegetation landscape. 

Infrastructure The site is located in a highly 
developed road corridor. 

The proposal would have minimal 
impacts on the road corridor. 

Spatial quality and 
views 

The site offers glimpses of the Sydney 
Harbour Bridge and Sydney Harbour. 
There are extensive views to residential 
and commercial high rise in Milsons 
Point. 

The proposal would have no impact 
on existing views. 

It is also important to note that the 
proposal would facilitate the eventual 
removal of toll booths on the 
northern approach to the Sydney 
Harbour Bridge, which would have 
benefits for the visual character of 
the site. 

For further details of visual impacts 
see Table 6-11. 

 

6.4.5 Safeguards and management measures 

Consistent with the process and urban design objectives identified for the project, development 
of the detailed design would further investigate opportunities guided by the design objectives. 

Impact Environmental safeguards Responsibility Timing 

Landscape 
character and 
visual 

• Structural forms, details, materials and the 
colour of finishes would be appropriate for, 
and consistent with existing structures 
within the corridor. 

Project Manager Pre-
construction 

Landscape 
character and 
visual 

• The extent and prominence of new 
structures, elements and details within the 
corridor in general and, in particular, within 
the heritage context of the Sydney Harbour 
Bridge would be minimised. 

Project Manager Pre-
construction 
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6.5 Air quality 

6.5.1 Existing environment 

The proposal is located on the Warringah Freeway, to the north of the Sydney Harbour Bridge 
and at the RMS owned car park at Ennis Road, Milsons Point. The air quality on the north shore 
of Sydney Harbour is primarily influenced by traffic related air pollution (NSROC 2011). Air 
quality is also influenced by the prevailing weather and climatic conditions, including extreme 
events such as bushfires and storms. 

The nearest NSW OEH/EPA air quality monitoring sites for the NSW Air Quality Index are 
located in Rozelle and Lindfield. A review of air quality monitoring data for these two sites shows 
that Sydney’s air quality is highly variable. 

The closest Bureau of Meteorology monitoring station to the Sydney Harbour Bridge is at 
Observatory Hill. Data from the Bureau of Meteorology (BoM 2012) reports that the average 
annual rainfall recorded at Observatory Hill is 1214.6 millimetres. June is the wettest month 
receiving 131.2 millimetres of rainfall on average, while September is the driest month receiving 
on average 68.9 millimetres.  

According to the Bureau of Meteorology (BoM 2012) the average annual wind speed ranges 
between 10.6 km/h (at 9am) to 16.6 km/h (at 3pm). Average wind speeds in December range 
from 9.8 km/h (at 9am) and 19.5 km/h (at 3pm). 

6.5.2 Potential impacts 

During the construction of the proposed new tolling gantry, temporary impacts on air quality and 
odour may arise from: 

 Generation of particles from construction activities required to establish the new gantry – 
e.g. concrete mixing, penetration of existing road surface etc. 

 Emissions (primarily diesel exhaust) from plant and machinery. 

 Emissions from construction traffic. 

 Emissions from increased general traffic on alternate routes. 

There would be no additional operational air quality or odour impacts as a result of the proposal.  

6.5.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Air quality • Loads being transported to and from 
site would be covered to prevent 
spillage, loss of waste and the 
emission of odours. 

Project Manager Construction 

Air quality • All machinery and plant would be 
turned off, rather than left to idle, 
when not in use. 

Project Manager Construction 
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Impact Environmental safeguards Responsibility Timing 

Air quality • All vehicles would be maintained in 
accordance with the manufacturers’ 
specifications. 

Project Manager Construction 

Air quality • The worksite would be maintained in 
a condition that minimises windblown 
or traffic generated dust. 

Project Manager Construction 

Air quality • All equipment would be maintained to 
a good operating condition and all 
exhaust emissions would comply with 
the Protection of the Environment 
Operations Act 1997 (POEO Act). 

Project Manager Construction 

 

6.6 Soil and water 

6.6.1 Existing environment 

The proposal is located within the Sydney Harbour catchment. Stormwater runoff from the 
Warringah Freeway is channelled into the local drainage system, which then enters the harbour.  

Most of the Sydney Harbour catchment is urbanised, although substantial areas of bushland 
remain, particularly within the Lane Cove, Garigal and Sydney Harbour National Parks. Water 
quality in the catchments that drain to Sydney Harbour is relatively poor and flows are altered. 

Stormwater runoff from the urban catchment is generally not treated (except for gross 
pollutants). Common urban stormwater pollutants include gross pollutants and litter, sediment 
and suspended solids, nutrients, toxic organics, heavy metals and hydrocarbons. 

The Soil Landscapes of the Sydney 1:100,000 Sheet (Chapman et al, 2009) indicates that the 
soil landscape found in the proposal area is the Gymea Landscape Group. The Gymea 
landscape is characterised by sandy soils and large areas of exposed rock outcrop.  

The proposal area forms part of the built-up area created within the land reclamation of Sydney 
Harbour. It is likely that during construction of the road, fill material was brought to the site to be 
used as a road base.  

The site is shown on North Sydney Council’s maps as not being impacted by Acid Sulphate 
Soils.  

6.6.2 Potential impacts 

Accidental spills or discharge could be a risk to water quality. This could be in the form of fuel or 
oil spills from plant and equipment or vehicles. Given the extent of the proposal and the 
safeguards and management measures proposed for hazardous materials storage at the site, 
this is considered to be of minimal risk (refer to section 6.10 for further details of hazardous 
materials).  
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The proposal may also involve a small amount of excavation to install conduits in a landscaped 
area adjacent to the intersection of Lavender Street and the Warringah Freeway. Erosion of 
disturbed areas and associated mobilisation of soil sediments may be a potential issue. 

6.6.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Soil and 
water 

• An erosion and sediment control plan or soil 
and water management plan would be 
prepared in accordance with Managing 
Urban Stormwater, Soils and Construction 
(4th Edition, Landcom 2004) prior to 
construction. 

Project Manager  Pre-
construction 

Soil and 
water 

• Silt and sediment controls would be 
established for the temporary stockpile site 
prior to construction. Controls would be in 
accordance with Managing Urban 
Stormwater, Soils and Construction Chapter 
2D, Main Road Construction (DECCW 
2008) (Blue Book Chapter 2D). The controls 
would be checked by RMS Environmental 
Officer, Sydney Region prior to construction. 

Project Manager  Pre-
construction 

Soil and 
water 

• Vehicles and plant would be properly 
maintained and regularly inspected for fluid 
leaks. 

Project Manager  Construction  

Soil and 
water 

• An emergency spill kit would be kept on-site 
at all times. All staff would be made aware 
of the location of the spill kit and trained in 
its use. If a spill occurs, the Environmental 
Incident Classification and Reporting 
Procedure (RTA, 2011b) would be followed 
and RMS Contract Manager notified as 
soon as practicable. 

Project Manager  Construction  

 

6.7 Aboriginal heritage 

6.7.1 Existing environment 

The Sydney Harbour Bridge and the immediate surrounding area is highly developed, with 
extensive reclamation and site establishment work occurring throughout the 19th and 20th 
centuries. The proposal site is located adjacent to Sydney Harbour. 

A search of the OEH Aboriginal Heritage Information Management System (AHIMS) was 
conducted in October 2012 (see Appendix E). The search found that the closest recorded 
Aboriginal heritage site to the proposal is located at Dawes Point Park, underneath the southern 
approach to the Sydney Harbour Bridge. This site is about 1.2 kilometres away from the 
proposal site. 
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As the proposal site has been previously disturbed, it is considered unlikely that any artefacts 
would be encountered during work. 

6.7.2 Policy setting 

The Due Diligence Code of Practice for the Protection of Aboriginal Objects in New South 
Wales (DECCW 2010b) provides a framework to assist individuals and organisations to 
exercise due diligence when carrying out activities that may harm Aboriginal objects and to 
determine whether an Aboriginal Heritage Impact Permit (AHIP) is required. The generic due 
diligence process outlined in section 8 has been considered, and RMS has concluded that an 
application for an AHIP is not necessary in this case.  

The requirements of the draft Procedure for Aboriginal Cultural Heritage Consultation and 
Investigation (RTA 2011a) (PACHCI) have been applied to the proposal. The PACHCI is 
generally consistent with the Aboriginal Cultural Heritage Consultation Requirements for 
Proponents 2010 (DECCW 2010a). 

In accordance with the PACHCI, RMS Aboriginal Cultural Heritage Adviser for Sydney Region 
has considered the proposal and has agreed there is no requirement to proceed to Stage 2, 
which would involve a desktop assessment and site survey (see Appendix F). 

6.7.3 Potential impacts 

Areas that would be excavated for the installation of conduits are not anticipated to contain 
items of Aboriginal cultural significance. Therefore, the proposal would not affect any registered 
Aboriginal sites or declared Aboriginal places. There would be minor disturbance to the ground 
surface and no disturbance or natural features and therefore no potential impact on Aboriginal 
heritage. 

6.7.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Aboriginal 
heritage 

• In the event of an unexpected find of an 
Aboriginal heritage item (or suspected item), 
work would cease in the affected areas and 
RMS Unexpected Finds procedure 
(RMS 2012) would be implemented. 

Project Manager  Construction 

 

6.8 Socio-economic and land use 

6.8.1 Existing environment 

The proposal is located in the North Sydney LGA, on the lower north shore of Sydney Harbour.  

The North Sydney LGA covers about 10 square kilometres, located north of Sydney Harbour in 
the Sydney metropolitan area. The 2011 population of the LGA was projected to be 67,033 
(Australian Bureau of Statistics 2012).    
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The surrounding area is highly developed, with extensive high rise commercial and residential 
development (North Sydney Council 2009). The area also supports active and passive 
recreation, with the Luna Park theme park, community open spaces and Bradfield Park under 
and around the northern approach to the Sydney Harbour Bridge. The North Sydney CBD is 
considered a key part of making Sydney a global city, the main focus in the Sydney 
metropolitan area for ‘national and international business, professional services, specialised 
shops and tourism’ (NSW Government 2011). North Sydney is specifically identified as a ‘hub 
for industries such as telecommunications, banking and finance, information technology and 
media and advertising’ (North Sydney Council 2009). 

A number of sensitive receivers were identified in the vicinity of the proposed site. These include 
residential properties, places of worship, a school and a community centre. These sensitive 
receivers are identified in Table 6-1. 

6.8.2 Potential impacts 

Socio-economic impacts of the proposal would relate to traffic and access and noise and 
vibration during construction. These potential impacts have been assessed in the following 
sections of the REF: 

 traffic and access – section 6.1 

 noise and vibration – section 6.2 

Businesses that utilise the Ennis Road car park would have reduced access and availability of 
car parking spaces during construction of the proposal. However, this would be a short-term 
impact and business owners would be consulted about the proposal. All other traffic impacts 
would be short-term and manageable in accordance with the safeguard and mitigation 
measures proposed in sections 6.1.3. 

During construction, a number of residential receivers are predicted to be subjected to noise 
considered as ‘highly noise affected’. The nature of the proposal is such that the impacts would 
be for a limited period and exceedences may be limited in frequency and duration. The potential 
construction noise impacts would be manageable in accordance with the safeguard and 
mitigation measures proposed in sections 6.2.5. 

The proposal would result in an altered visual environment. The potential visual impacts have 
been assessed in section 6.4. Overall, the visual impact of the proposal is considered to be low. 
These impacts are also considered manageable in accordance with the safeguard and 
mitigation measures proposed in section 6.4.5. 

Additional safeguards are identified in section 6.8.3. 
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6.8.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Socio-
economic 

• Letter box drops would be 
undertaken, and the community 
kept informed of noisy activities. 

Project manager and 
consultation team 

Pre- construction, 
Construction  

Socio-
economic  

• The community would be kept 
informed about the proposal 
through consultative measures 
outlined in the Sydney Harbour 
Bridge Communications Strategy for 
the proposal. 

Project manager and 
consultation team  

Construction  

Socio-
economic  

• A complaints-handling procedure 
and register would be implemented. 

Project manager and 
consultation team  

Construction  

 

6.9 Flora and fauna 

6.9.1 Existing environment 

There are no native vegetation communities in proximity to the site according to broad scale 
vegetation mapping (Tozer et al. 2006). The surrounding area consists predominantly of heavily 
disturbed and cleared land with two Ficus microcarpa var. hillii trees and a small number of 
other exotic garden plant species including Populus nigra. No native plant species indigenous to 
the Sydney Basin Bioregion occur at the proposal site based on a review of site photographs. 

Due to its highly modified condition, this vegetation does not represent a native vegetation 
community and is not consistent with any threat-listed ecological community. Only two non-
indigenous native mature trees, Ficus microcarpa var. hillii, occur within the study area. These 
trees, along with the remaining garden plant species are likely only to provide habitat for native 
animal species that can utilise highly modified urban environments, including common birds and 
bat species. 

No threat-listed species of plant or populations indigenous to the Sydney basin bioregion have 
been recorded on the site, or determined to have a moderate or high likelihood of occurring 
within the site based on the habitat available. 

One threat-listed species of animal, the Grey-headed-Flying-fox has a moderate likelihood of 
foraging within the two Ficus microcarpa var. hillii trees occurring at the proposal site. This 
species is, however, considered unlikely to roost or breed at the proposal site. The trees on site 
are also unlikely to be an important foraging resource for the local occurrence of the species 
due to their location in an urban environment where they are largely isolated and hence unlikely 
to facilitate efficient foraging. 

There are no records of noxious weeds in the proposal area. 
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6.9.2 Potential impacts 

A landscaped area near the Lavender Street connection to the Warringah Freeway may be 
disturbed to accommodate installation of electrical conduits. This area contains one of the Ficus 
microcarpa var. hillii trees as well as other plant species. If required, removal or disturbance to 
trees would be subject to assessment by an appropriately qualified arborist prior to work. 

6.9.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Flora and 
fauna 

• Trees would be retained wherever 
practicable; where trees are proposed to 
be removed (e.g. unhealthy trees and 
trees likely to be significantly damaged by 
trenching work), North Sydney Council 
would be consulted to determine whether 
replacement planting would be undertaken 
and any other Council requirements. 

Project Manager Construction 

Flora and 
fauna 

• Wherever practicable, excavation work 
would be located outside the structural 
root zone (as defined in Australian 
Standard AS 4970-2009) from any trees to 
be retained and would not exceed 10 per 
cent of the area of the tree protection zone 
(tree diameter multiplied by twelve as 
defined in Australian Standard AS 4970-
2009). 

Project Manager Construction 

Flora and 
fauna 

• An arborist would investigate the root 
system of any trees proposed for retention 
which are located within three metres of 
the outside edge of the proposed cable 
trench using non-destructive methods (as 
defined in Australian Standard AS 4970-
2009). 

Project Manager Pre-
construction 

 

6.10 Hazardous materials 

6.10.1 Existing environment 

The proposal site is located north of Sydney Harbour and forms part of the built-up area created 
within the land reclamation during the 19th century. This included construction of a sea wall and 
infill using sediments dredged from the floor of the adjacent estuary, including construction 
debris (sand, bricks, concrete, road base), garbage, industrial waste, and ash fill. Fill 
contamination in the North Sydney urban area includes elevated concentrations of heavy metals 
and a range of hydrocarbons, including polycyclic and monocyclic aromatic hydrocarbons, 
organochlorine compounds like pesticides (Birch et al. 2007, North Sydney Council 2012). 

A hazardous material survey was conducted at the Materials Services Section (Bridge Bays 16-
25 and PT27) at 20A and 28-44 Ennis Road, Milsons Point, in 2003 by Environmental & Safety 
Professionals. Nine samples taken at the site were analysed for asbestos fibres and all results 
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were found to be negative. However, a series of potentially asbestos containing materials were 
found during the site inspection in buildings adjacent to the site which could not be sampled for 
analysis, including vinyl floor sheeting, sink splashbacks, electrical switchboards or floor below 
sheeting.  

A number of contaminated sites are located within in the local area, as listed on the EPA 
contaminated land register. These include former gasworks at HMAS Platypus, and adjacent 
Neutral Bay, and Iora, 1 Kiara Place. It is considered unlikely that these sites would impact on 
groundwater or soil quality at the site. 

6.10.2 Policy setting 

Dangerous goods are classified under the Australian Code for the Transport of Dangerous 
Goods by Road and Rail (7th edition) (National Transport Commission, 2007). The code 
specifies a number of classes of dangerous goods, in accordance with the United Nations 
Recommendations of the Transport of Dangerous Goods. Transport of dangerous goods in 
each class is subject to specific controls and restrictions specified in the code. 

6.10.3 Potential impacts 

The types of hazardous substances that would be transported to the site of the proposal and 
used within the site during construction may include (but are not limited to):  

 Petrol fuels (Dangerous Goods Class 3, Packaging Group II). 

 Diesel fuels (Dangerous Goods Class 3, Packaging Group III). 

 Oils, greases and lubricants (not officially classified as dangerous goods). 

 Bitumen (Dangerous Goods Class 3, Packaging Group II). 

 Waterproofing and primer chemicals, including:  

 Concre te  P rime r P a rt A (Da nge rous  Goods  Cla s s  3, P a ckaging Group III)  

 Concre te  P rime r P a rt B (Da nge rous  Goods  Cla s s  8, P a ckaging Group III)  

 Epoxy prime r re s in P a rt A (Da nge rous  Goods  Cla s s  9, P a ckaging Group III) 

 Wate rproofing age nt (non-dangerous good).  

None of these substances would be stored in large amounts as part of the proposal but would 
be transported directly to, and used within, the construction site. Impacts to humans or the 
environment (soil, groundwater and air) are considered low in view of the following factors:  

 Only relatively small quantities of hazardous materials would be stored on the construction 
site. 

 Hazardous substances would be stored and transported in accordance with relevant 
legislation and codes, including the Australian Code for the Transport of Dangerous Goods 
by Road and Rail (7th edition) (National Transport Commission 2007). 
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 Only relatively small quantities of hazardous materials would be used at the site. All 
quantities of hazardous substances required are expected to be below the thresholds for 
requiring a preliminary hazard analysis as detailed in Applying SEPP 33: Hazardous and 
Offensive Development Application Guidelines (DoP 2011). 

 Based on statistical considerations, the likelihood of an accidental spillage of hazardous 
materials during transport to and from the construction site is considered low.  

There is potential for contaminated fill to be exposed by excavation work on site, due to 
historical land reclamation and road construction activities. 

6.10.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Hazardous 
materials 

• A hazard and risk management plan, 
including an emergency response plan, 
would be prepared. It would include:  

o Details of the hazards and risks 
associated with construction activities.  

o Risk management measures, including 
those identified throughout chapter 6.10 
of this REF.  

o Procedures to comply with all legislative 
and industry standard requirements.  

o Contingency plans, as required.  

o Site-specific occupational health and 
safety (OHS) plans and safe work 
method statements. 

Project Manager Pre-
construction 

Hazardous 
materials 

• The handling and use of dangerous goods 
would be undertaken in accordance with 
the Occupational Health and Safety Act 
2000 and the Storage and Handling of 
Dangerous Goods Code of Practice 
(WorkCover NSW, 2005). 

Project Manager Construction 

Hazardous 
materials 

• All hazard and risk controls would be 
regularly inspected and maintained. 

Project Manager Construction 

Hazardous 
materials 

• Construction workers would use 
appropriate PPE during the construction 
work. 

Project Manager Construction 

Hazardous 
materials 

• Excavated material to be disposed off-site 
would be stored temporarily in a container 
and disposed at a licenced landfill 
according to the waste classification of the 
material. 

Project Manager Construction 
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Impact Environmental safeguards Responsibility Timing 

Hazardous 
materials 

• All hazardous substance transport would 
be undertaken in accordance with relevant 
legislation and codes, including the Road 
and Rail Transport (Dangerous Goods) 
(Road) Regulation 1998 and the Australian 
Code for the Transport of Dangerous 
Goods by Road and Rail (National 
Transport Commission, 2008). 

Project Manager Construction 

Hazardous 
materials 

• All hazardous material would be disposed 
of at a licensed landfill for asbestos 
containing waste material. 

Project Manager Construction 

Hazardous 
materials 

• Any liquid waste would be removed directly 
from the site for disposal or temporal stored 
at an adequate and safe location in an 
imperious container. 

Project Manager Construction 

Hazardous 
materials 

• Appropriate sized spill kits would be 
maintained on-site throughout the 
construction work. 

Project Manager Construction 

Hazardous 
materials 

• In the event of an incident leading to a spill 
of a hazardous substance during 
construction, standard incident control 
measures would be deployed in 
accordance with contingency plans and the 
hazard management plan for the work site. 

Project Manager Construction 

Hazardous 
materials 

• Dust control measures would be applied in 
excavation areas, including wetting and (if 
required) engineering control methods in 
order to minimise dust emissions and the 
distribution of potentially contaminated 
spoil and fill. 

Project Manager Construction 

Hazardous 
materials 

• Construction activities that may emit dust 
or volatile chemicals would be undertaken 
in the shortest time possible taking work 
quality and worker safety precautions into 
account. 

Project Manager Construction 

6.11 Waste 

6.11.1 Policy setting 

The safe storage, handling, transport, recovery and disposal of waste is governed by Protection 
of the Environment Operations Act 1997 (the POEO Act) and the Protection of the Environment 
Operations (Waste) Regulation 2005 (the Waste Regulation). Waste generators are responsible 
for the correct classification of the waste they produce in accordance with the Waste 
Classification Guidelines (DECCW 2009). A waste register is required to ensure that legislative 
requirements are met. 
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The Waste Avoidance and Resource Recovery Act 2001 provides a framework for considering 
resource management options against the following priorities: 

 Avoidance including action to reduce the amount of waste generated by households, 
industry and all levels of government. 

 Resource recovery including reuse, recycling, reprocessing and energy recovery, 
consistent with the most efficient use of the recovered resources. 

 Disposal including management of all disposal options in the most environmentally 
responsible manner. 

The Waste Avoidance and Resource Recovery Act 2001 is given effect by the NSW Waste 
Reduction and Purchasing Policy (WRAPP). WRAPP was initiated in 1997 and requires 
operators to operate as ‘model’ waste managers by: 

 Avoiding the generation of wastes. 

 Segregating wastes for re-use and recycling. 

 Purchasing products with recycled content and/or low waste products, where they are both 
cost and performance competitive. 

RMS’ contractors are required to propose recycled-content materials where they are cost and 
performance competitive and are at least the environmental equivalent of the non-recycled 
alternatives. Specific materials that are targeted for reuse or recycling by the NSW Government 
and RMS that are specifically relevant to this proposal are included in Table 6.17. 

Table 6.17 Targeted wastes for reuse    

Targeted wastes   Recover target 

Asphalt removal and replacement Recover 95% of all asphalt for reuse by 2014 

Concrete pavement and infill areas Recover 76% of concrete for reuse by 2014 

Waste steel from traffic control devices, 
including signage and electrical 

infrastructure 

Recover 76% of steel for reuse by 2014 

Waste aggregate Recover 76% of aggregate for reuse by 2014 

Excavated materials  Recover 95% of all VENM for reuse by 2014 

Source: RMS Environmental Sustainability Strategy (2010) 

6.11.2 Potential impacts 

The following construction activities for the proposal would generate waste: 

 Construction of a new access stairway at Ennis Road. 

 Concreting for pile, slab, footing and access pathway construction. 

 Installing new tolling equipment and equipment cabinets. 

 Excavation and laying of underground conduits and cables. 
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 Pavement removal and resurfacing. 

 General demolition waste. 

Resource use 

Based on the anticipated waste streams and materials required for the proposal and in the 
context of overall road network construction and maintenance, demand associated with the 
proposal would be relatively small. Supply constraints are not expected. The proposal would not 
affect any resources in short supply. 

All construction materials would be tested and certified in accordance with the requirements of 
RMS Quality Assurance construction specifications. 

6.11.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Waste • A waste management plan and waste 
register would be prepared with detailed 
instructions about handling, temporal 
storage, waste classification and off-site 
disposal of spoil. 

Project Manager Pre-
construction 

Waste 
 

• Materials that are classified as waste 
exempt would be identified prior to the 
commencement of construction to maximise 
reuse potential. 

Project Manager  Pre-
Construction 

Waste • Waste would be classified in accordance 
with the methods and specifications of the 
Waste Classification Guidelines 
(Department of Environment, Climate 
Change & Water 2009). 

Project Manager  Construction 
 

Waste 
 

• Waste destined for recycling or reuse would 
be stored separately and in a suitable offsite 
location to avoid mixing with other 
materials/wastes. 

Project Manager Construction 

Waste • Cross contamination of potentially 
hazardous wastes would be avoided. 
(Management of potentially hazardous 
materials including ASS, contaminated soils 
and asbestos are addressed in section 6.1of 
this document).  

Project Manager Construction 

Waste • No hazardous wastes would be stored on 
site.  

Project Manager 
 

Construction 

Waste • The OEH online tracking system would be 
used and a Consignment Authorisation (CA) 
would be awarded prior to transportation. 

Project Manager Construction 
 

Waste  • Construction sites and compounds would be 
kept free of rubbish and cleaned up at the 
end of each working day. 

Project Manager Construction 
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Impact Environmental safeguards Responsibility Timing 

Waste • Waste and procurement practices would be 
reported as required for RMS WRAPP 
Reporting. 

Environmental 
Manager 
 

Construction 
 

Waste • Where appropriate, local suppliers and 
waste facilities would be used to ensure 
transport efficiency of materials procured for 
site and waste removal from site. 

Project Manager Construction 

 

6.12 Greenhouse gas and climate change 

6.12.1 Policy setting 

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

 Complete fine scale climate change projections for NSW and make available to local 
councils and the public by 2014. 

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

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

 Twenty per cent renewable energy by 2020. 

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

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

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

 Targets to increase walking and cycling. 

 Planning policy to encourage job growth in centres close to where people live and to 
provide access by public transport. 
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6.12.2 Potential impacts 

Climate change 

The scientific community has identified a number of predicted effects of climate change. These 
include: 

 Extreme temperature events, which could cause damage to transport infrastructure. A plus 
0.2 degrees Celsius to plus 1.6 degrees Celsius increase in average temperature has been 
predicted for the Sydney Metropolitan Area by 2030 (CSIRO 2006). This is within the 
design life of the proposal. 

 Increased maintenance costs of infrastructure, as materials need to be replaced more often 
(possibly with more resilient products). 

 Increased rainfall, which may exceed the capacity of the existing stormwater system, 
leading to flooding and associated damage to infrastructure and property. Average rainfall 
in the Sydney Metropolitan Area has been projected to change by between minus 13 per 
cent and plus seven per cent by 2030 (CSIRO 2006). 

 More intense rainfall, which may increase damage to infrastructure in areas vulnerable to 
severe erosion and further pressure stormwater systems. Extreme rainfall in the Sydney 
Metropolitan Area has been projected to change by between minus three per cent and plus 
eight per cent by 2030 (CSIRO 2006). 

The impacts of climate change may be managed by adapting design standards where 
considered necessary to reduce the vulnerability of infrastructure to predicted effects. In this 
case the design parameters are relatively fixed and guided by the existing road infrastructure 
and its characteristics. 

Greenhouse gases 

Greenhouse gas emissions associated with the proposal would generally be confined to the 
construction stage. Emission sources would include: 

 Combustion of fuel used by vehicles, generators and other equipment. 

 Indirect emissions associated with production of electricity and fuels used during 
construction. 

 Embodied energy in construction materials. 

The likely greenhouse gas emissions associated with the proposal have not been quantified but 
would be associated with energy use during material manufacture and fuel use during the work. 
Given the nature and scale of the proposal, emissions would be relatively minor. 

Operation of the new tolling equipment would require the use of electricity. However, as the new 
equipment would ultimately be replacing the existing tolling equipment on the southern 
tollbooths, the total amount of electricity required for the operation of tolling on the Sydney 
Harbour Bridge is not expected to differ significantly as a result of this proposal.  
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6.12.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Greenhouse gas 
emissions  

• Vehicles and construction equipment 
would be properly maintained so as to 
achieve optimum fuel efficiency. 

Project Manager Construction  

Greenhouse gas 
emissions 

• Plant and equipment would be 
switched off when not in use. 

Project Manager Construction  

 

6.13 Cumulative impacts 

The incremental effect of multiple sources of impact (past, present and future) are referred to as 
‘cumulative impacts’ (Contant and Wiggins 1991; Council on Environmental Quality 1978) and 
provide an opportunity to consider the proposal within a strategic context. This is necessary so 
that impacts associated with the proposal and other activities within the region are examined as 
a whole. 

6.13.1 Potential impacts 

Cumulative effects may occur as a result of construction of the proposal with coinciding RMS 
road projects, trackwork on the North Shore, Northern or Western rail lines and construction of 
other potential developments in the area. The key cumulative impacts of these activities would 
include: 

 Noise during construction. 

 Traffic and access during construction. 

 Reduced visual amenity during construction. 

 Reduced air quality during construction  

Combined with the potential noise impacts of concurrent work in the area, predicted noise 
impacts during construction of the proposal may result in exceedance of the adopted NML and 
a reduced noise environment in the locality. During work, reasonable and feasible measures to 
manage noise levels in exceedance of the adopted NML would be undertaken where 
practicable to minimise all noise impacts. 

During trackwork on the North Shore, Northern and Western rail lines, additional passenger 
buses are provided by RailCorp between the city and the North Shore. During this period, the 
amount of traffic accessing the Warringah Freeway increases. Should trackwork be planned 
during the proposal construction period there is a higher potential for trip delays. To minimise 
disruption to traffic, construction work would be carried out between the hours of 8pm and 6am. 
Where possible, construction work for the proposal would also be undertaken to coincide with 
other planned RMS road closures. The traffic management plan would consider cumulative 
traffic impacts.  
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For residents and motorists of the lower north shore, coinciding construction activities in the 
area may also result in a lower visual amenity and air quality environment during works. These 
impacts would be short-term and can be justified by the long-term, positive impacts of the 
proposal. Further, the project mitigation measures are expected to effectively manage potential 
cumulative visual amenity and air quality impacts. 

6.13.2 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Cumulative • Cumulative impacts would be 
incorporated into the traffic 
management plan and the noise and 
vibration management plan. 

Project Manager Pre-construction, 
construction 

Cumulative • Management measures within the 
CEMP would be reviewed in response 
to any complaints received. 

Project Manager Construction 

 

6.14 Summary of beneficial effects 

The proposal would have a number of beneficial effects during operation. These beneficial 
effects include: 

 Increased efficiency of tolling infrastructure at the northern approaches to the Sydney 
Harbour Bridge, including the ability to process vehicle movements at greater traffic speeds, 
without impeding traffic flow. 

 Improved access to the existing gantries for maintenance activities. 

 Minimise environmental impacts by utilising two existing gantries on which to install tolling 
equipment.  

6.15 Summary of adverse effects 

The proposal would have a number of adverse effects during the construction and operation. 
These adverse effects would include: 

 Disruption to traffic using the northern approach to the Sydney Harbour Bridge during 
construction. 

 Noise impacts at nearby residences during construction. 

 Alterations to the existing visual amenity with a permanent change to the landscape from 
modification of the existing gantries, installation of a new maintenance access stairway and 
provision of equipment cabinets. 

 Potential local dust generation associated with construction activities. 

 Potential disturbance of landscaped areas and disturbance to two Ficus microcarpa var. 
hillii.  
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7. Environmental management 
This chapter describes how the proposal would be managed to reduce potential environmental 
impacts throughout detailed design, construction and operation. A framework for managing the 
potential impacts is provided with reference to environmental management plans and relevant 
Roads and Maritime Services QA specifications. A summary of site-specific environmental 
safeguards is provided as detailed in chapter 6 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 order to minimise 
adverse environmental impacts, including social impacts, which could potentially arise as a 
result of the proposal. Should the proposal proceed, these management measures would be 
incorporated into the detailed design and applied during the construction and operation of the 
proposal. 

A project environmental management plan (PEMP) and a contractors environmental 
management plan (CEMP) would be prepared to describe safeguards and management 
measures identified. These plans would provide a framework for establishing how these 
measures would be implemented and who would be responsible for their implementation. 

The plans would be prepared prior to construction of the proposal and must be reviewed and 
certified by the RMS Environmental Officer, Sydney region, prior to the commencement of any 
on-site works. The CEMP would be a working document, subject to ongoing change and 
updated as necessary to respond to specific requirements. The CEMP and PEMP would be 
developed in accordance with the specifications set out in the QA Specification G36 – 
Environmental Protection (Management System). 

7.2 Summary of safeguards and management measures 

Environmental safeguards outlined in this document would be incorporated into the detailed 
design phase of the proposal and during construction and operation of the proposal, should it 
proceed. These safeguards would minimise any potential adverse impacts arising from the 
proposal on the surrounding environment. The safeguards and management measures are 
summarised in Table 7-1. 
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Table 7.1 Summary of site specific environmental safeguards 

No. Impact Environmental safeguards Responsibility Timing 
1 General • All environmental safeguards would be incorporated within the following 

documents: 

• Project Environmental Management Plan. 
• Detailed design stage. 
• Contract specifications for the proposal. 
• Contractor’s Environmental Management Plan. 

Project Manager Pre-construction 

2 General • A risk assessment would be carried out on the proposal in accordance with 
the RMS Audit Pack and OSD risk assessment procedures to determine 
an audit and inspection program for the work. The recommendations of 
the risk assessment are to be implemented. 

• A review of the risk assessment must be undertaken after the initial audit 
or inspection to evaluate is the level of risk chosen for the proposal is 
appropriate. 

• Any work resulting from the proposal and as covered by the REF may be 
subject to environmental audit(s) and/or inspection(s) at any time during 
their duration. 

Project Manager and 
regional environmental staff 

Pre-construction 
 
 
 
 
 
 
 
After first audit 

3 General • A contractual hold point must be maintained until the CEMP is reviewed by 
the RMS Senior Environmental Officer. 

Project Manager Pre-construction 

4 General • The RMS Project Manager must notify the RMS Environmental Officer 
Sydney at least five days prior to work commencing. 

Project Manager Pre-construction 

5 General • All businesses and residences likely to be affected by the proposal would 
be notified at least five working days prior to the commencement of the 
proposed activities. 

Project Manager Pre-construction 

6 General • Environmental awareness training would be provided, to all field personnel 
and subcontractors. 

Contractor Pre-construction 
and during 
construction as 
required. 
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No. Impact Environmental safeguards Responsibility Timing 
7 Traffic and 

transport 
• A traffic management plan would be prepared and implemented in 

accordance with the RMS Traffic control at worksites manual, Australian 
Standard 1742.3 Manual of uniform traffic control devices, and instruction 
from the Transport Management Centre. 

Project Manager Pre-construction 

8 Traffic and 
transport 

• Road users, local residents, pedestrians and cyclists would be informed in 
advance of changed conditions, including any likely disruptions to access. 

Project Manager and 
consultation team  

Pre-construction, 
Construction  

9 Traffic and 
transport 

• Real-time information would be made available through temporary Variable 
Message Signs (VMS), the Live Traffic and 131 500 websites, and the 
media.  

Project Manager and 
consultation team  

Construction  

10 Traffic and 
transport 

• Materials would be managed to minimise the number of haulage and 
delivery vehicles required on site.  

Project Manager Construction 

11 Traffic and 
transport 

• The designated site access points and haulage routes would be used. Project Manager Construction 

12 Traffic and 
transport 

• Affected areas would be restored to a condition equivalent to that which 
existed prior to the commencement of the work. 

Project Manager Post-construction 

13 Noise and 
vibration 

• A site-specific construction noise and vibration management plan would be 
prepared. 

Project Manager Pre- construction 

14 Noise and 
vibration 

• Workers would be briefed on the importance of minimising noise emissions, 
especially during night-time periods, to create awareness of the locality of 
sensitive receivers 

Project Manager Pre- construction 

15 Noise and 
vibration 

• Letterbox drops would be undertaken, and the community kept informed 
when noisy works are proposed.  

Project Manager and 
consultation team 

Pre- construction, 
Construction  

16 Noise and 
vibration 

• Work required to be undertaken outside of standard hours would follow the 
procedure provided in the ENMM (RTA 2001).  

Project Manager Pre- construction, 
Construction  

17 Noise and 
vibration 

• Equipment would be selected on the basis of lower noise/vibration-
intensity, where reasonable and feasible. 

Project Manager Construction 

18 Non-Aboriginal 
heritage 

• In the event of an unexpected find of a non-Aboriginal heritage item (or 
suspected item), work would cease in the affected areas and RMS 
Unexpected Finds procedure (RMS 2012) would be implemented. 

Project Manager Construction 
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No. Impact Environmental safeguards Responsibility Timing 
19 Landscape 

character and 
visual 

• Structural forms, details, materials and the colour of finishes would be 
appropriate for, and consistent with existing structures within the corridor. 

Project Manager Pre-construction 

20 Landscape 
character and 
visual 

• The extent and prominence of new structures, elements and details within 
the corridor in general and, in particular, within the heritage context of the 
Sydney Harbour Bridge would be minimised. 

Project Manager Pre-construction 

21 Air quality • Loads being transported to and from site would be covered to prevent 
spillage, loss of waste and the emission of odours. 

Project Manager Construction 

22 Air quality • All machinery and plant would be turned off, rather than left to idle, when 
not in use. 

Project Manager Construction 

23 Air quality • All vehicles would be maintained in accordance with the manufacturers’ 
specifications. 

Project Manager Construction 

24 Air quality • The worksite would be maintained in a condition that minimises windblown 
or traffic generated dust. 

Project Manager Construction 

25 Air quality • All equipment would be maintained to a good operating condition and all 
exhaust emissions would comply with the Protection of the Environment 
Operations Act 1997 (POEO Act). 

Project Manager Construction 

26 Soil and water • An erosion and sediment control plan or soil and water management plan 
would be prepared in accordance with Managing Urban Stormwater, Soils 
and Construction (4th Edition, Landcom 2004) prior to construction. 

Project Manager Pre-construction 

27 Soil and water • Silt and sediment controls would be established for the temporary stockpile 
site prior to construction. Controls would be in accordance with Managing 
Urban Stormwater, Soils and Construction Chapter 2D, Main Road 
Construction (DECCW 2008) (Blue Book Chapter 2D). The controls would 
be checked by RMS Environmental Officer, Sydney Region prior to 
construction. 

Project Manager Pre-construction 

28 Soil and water • Vehicles and plant would be properly maintained and regularly inspected 
for fluid leaks. 

Project Manager Construction  

29 Soil and water • An emergency spill kit would be kept on-site at all times. All staff would be 
made aware of the location of the spill kit and trained in its use. If a spill 
occurs, the Environmental Incident Classification and Reporting Procedure 
(RTA, 2011b) would be followed and RMS Contract Manager notified as 
soon as practicable. 

Project Manager Construction  
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No. Impact Environmental safeguards Responsibility Timing 
30 Aboriginal 

heritage 
• In the event of an unexpected find of an Aboriginal heritage item (or 

suspected item), work would cease in the affected areas and RMS 
Unexpected Finds procedure (RMS 2012) would be implemented. 

Project Manager Construction 

31 Socio-economic • Letter box drops would be undertaken, and the community kept informed of 
noisy activities. 

Project Manager and 
consultation team 

Pre- construction, 
Construction  

32 Socio-economic  • The community would be kept informed about the proposal through 
consultative measures outlined in the Sydney Harbour Bridge 
Communications Strategy for the proposal. 

Project Manager and 
consultation team  

Construction  

33 Socio-economic  • A complaints-handling procedure and register would be implemented. Project Manager and 
consultation team  

Construction  

34 Flora and fauna • Trees would be retained wherever practicable; where trees are proposed to 
be removed (e.g. unhealthy trees and trees likely to be significantly 
damaged by trenching work), North Sydney Council would be consulted to 
determine whether replacement planting would be undertaken and any 
other Council requirements. 

Project Manager Construction 

35 Flora and fauna • Wherever practicable, excavation work would be located outside the 
structural root zone (as defined in Australian Standard AS 4970-2009) from 
any trees to be retained and would not exceed 10 per cent of the area of 
the tree protection zone (tree diameter multiplied by twelve as defined in 
Australian Standard AS 4970-2009). 

Project Manager Construction 

36 Flora and fauna • An arborist would investigate the root system of any trees proposed for 
retention which are located within three metres of the outside edge of the 
proposed cable trench using non-destructive methods (as defined in 
Australian Standard AS 4970-2009). 

Project Manager Pre-construction 

37 Hazardous 
materials 

• A hazard and risk management plan, including an emergency response 
plan, would be prepared. It would include:  
o Details of the hazards and risks associated with construction activities.  

o Risk management measures, including those identified throughout 
chapter 6.10 of this REF.  

o Procedures to comply with all legislative and industry standard 
requirements.  

Project Manager Pre-construction 
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No. Impact Environmental safeguards Responsibility Timing 

o Contingency plans, as required.  

o Site-specific occupational health and safety (OHS) plans and safe work 
method statements. 

38 Hazardous 
materials 

• The handling and use of dangerous goods would be undertaken in 
accordance with the Occupational Health and Safety Act 2000 and the 
Storage and Handling of Dangerous Goods Code of Practice (WorkCover 
NSW, 2005). 

Project Manager Construction 

39 Hazardous 
materials 

• All hazard and risk controls would be regularly inspected and maintained. Project Manager Construction 

40 Hazardous 
materials 

• Construction workers would use appropriate PPE during the construction 
work. 

Project Manager Construction 

41 Hazardous 
materials 

• Excavated material to be disposed off-site would be stored temporarily in a 
container and disposed at a licenced landfill according to the waste 
classification of the material 

Project Manager Construction 

42 Hazardous 
materials 

• All hazardous substance transport would be undertaken in accordance with 
relevant legislation and codes, including the Road and Rail Transport 
(Dangerous Goods) (Road) Regulation 1998 and the Australian Code for 
the Transport of Dangerous Goods by Road and Rail (National Transport 
Commission, 2008). 

Project Manager Construction 

43 Hazardous 
materials 

• All hazardous material would be disposed of at a licenced landfill for 
asbestos containing waste material. 

Project Manager Construction 

44 Hazardous 
materials 

• Any liquid waste would be removed directly from the site for disposal or 
temporal stored at an adequate and safe location in an imperious container. 

Project Manager Construction 

45 Hazardous 
materials 

• Appropriate sized spill kits would be maintained on-site throughout the 
construction work. 

Project Manager Construction 

46 Hazardous 
materials 

• In the event of an incident leading to a spill of a hazardous substance 
during construction, standard incident control measures would be deployed 
in accordance with contingency plans and the hazard management plan for 
the work site. 

Project Manager Construction 

47 Hazardous 
materials 

• Dust control measures would be applied in excavation areas, including 
wetting and (if required) engineering control methods in order to minimise 
dust emissions and the distribution of potentially contaminated spoil and fill. 

Project Manager Construction 
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No. Impact Environmental safeguards Responsibility Timing 
48 Hazardous 

materials 
• Construction activities that may emit dust or volatile chemicals would be 

undertaken in the shortest time possible taking work quality and worker 
safety precautions into account. 

Project Manager Construction 

49 Waste • A waste management plan and waste register would be prepared with 
detailed instructions about handling, temporal storage, waste classification 
and off-site disposal of spoil. 

Project Manager Pre-construction 

50 Waste 
 

• Materials that are classified as waste exempt would be identified prior to 
the commencement of construction to maximise reuse potential. 

Project Manager  Pre-Construction 

51 Waste • Waste would be classified in accordance with the methods and 
specifications of the Waste Classification Guidelines (Department of 
Environment, Climate Change & Water 2009). 

Project Manager  Construction 
 

52 Waste 
 

• Waste destined for recycling or reuse would be stored separately and in a 
suitable offsite location to avoid mixing with other materials/wastes. 

Project Manager Construction 

53 Waste • Cross contamination of potentially hazardous wastes would be avoided. 
(Management of potentially hazardous materials including ASS, 
contaminated soils and asbestos are addressed in section 6.10 of this 
document).  

Project Manager Construction 

54 Waste • No hazardous wastes would be stored on site.  Project Manager 
 

Construction 

55 Waste • The OEH online tracking system would be used and a Consignment 
Authorisation (CA) would be awarded prior to transportation. 

Project Manager Construction 
 

56 Waste  • Construction sites and compounds would be kept free of rubbish and 
cleaned up at the end of each working day. 

Project Manager Construction 

57 Waste • Waste and procurement practices would be reported as required for RMS 
WRAPP Reporting. 

Environmental Manager 
 

Construction 
 

58 Waste • Where appropriate, local suppliers and waste facilities would be used to 
ensure transport efficiency of materials procured for site and waste removal 
from site. 

Project Manager Construction 

59 Greenhouse gas 
emissions  

• Vehicles and construction equipment would be properly maintained so as to 
achieve optimum fuel efficiency. 

Project Manager Construction  
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No. Impact Environmental safeguards Responsibility Timing 
60 Greenhouse gas 

emissions 
• Plant and equipment would be switched off when not in use. Project Manager Construction  

61 Cumulative • Cumulative impacts would be incorporated into the traffic management 
plan and the noise and vibration management plan. 

Project Manager Pre-construction, 
construction 

62 Cumulative • Management measures within the CEMP would be reviewed in response 
to any complaints received. 

Project Manager Construction 
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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 on the basis of improved tolling system efficiency on the Sydney 
Harbour Bridge. This REF establishes that the proposal best meets all proposal objectives and 
desirable criteria. 

The proposal would satisfy each of RMS’ proposal objectives, by providing a high-quality end-
to-end tolling system that allows matching of a trip to a tag and/or an image, provides capability 
to extend tolling functions, and will handle projected capacity over a 10-year period. The 
proposal would allow increased access to the two gantries for future maintenance, assuring 
maintenance can be conducted in a timely and cost effective fashion.  

The proposal has been developed through an options assessment process. The options 
assessment considered five options, including a ‘do nothing’ approach, to satisfying the 
proposal objectives. The proposal, as described in section 3, was selected as the preferred 
option because it would best meet each of five desirable criteria. As such, the proposal would: 

 Allow tolling of vehicles without adversely impacting traffic flow.  

 Utilise adjacent land for associated roadside equipment cabinets. 

 Minimise the need for new roadside structures on the road network.  

 Minimise social, visual, traffic (including during maintenance), heritage and construction 
noise and other environmental impacts. 

8.2 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 contribute to the continued proper 
management, development and conservation of the 
Sydney Harbour Bridge. The proposal comprises 
changes to tolling infrastructure on the northern 
approach to the Sydney Harbour Bridge, providing 
new tolling infrastructure capable of efficiently tolling 
vehicles. The proposal would provide for continued 
tolling arrangements on the bridge, facilitating the 
continued economically sustainable use of the Sydney 
Harbour Bridge. 
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5(a)(ii) To encourage the promotion and co-
ordination of the orderly economic use and 
development of land. 

The proposal would facilitate improved efficiency of 
tolling on the northern approach to the Sydney 
Harbour Bridge. The new tolling system would 
minimise revenue leakage such as missed capture, 
lost trips, image discards and rejected transactions. 
As such, the proposal would help to maintain the 
economic value of the Sydney Harbour Bridge. 

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

Not relevant to the proposal. 

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

Not relevant to the proposal. 

5(a)(v) To encourage the provision and co-
ordination of community services and 
facilities. 

Not relevant to the proposal. 

5(a)(vi) To encourage the protection of the 
environment, including the protection and 
conservation of native animals and plants, 
including threatened species, populations and 
ecological communities, and their habitats. 

The proposal contains specific safeguards and 
management measures that provide for the 
management of the environment. A flora and fauna 
impact assessment is provided in section 6.9. The 
proposal would have minimal impacts on native 
animals and plants. 

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

Ecologically sustainable development is considered in 
sections 8.2.1 – 8.2.4 below. 

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

Not relevant to the proposal. 

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

Not relevant to the proposal. 

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

The community consultation and notification program 
carried out for this proposal is detailed in chapter 5 of 
this REF. 

 

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 environmental damage. This REF has demonstrated that such threats are not 
present for the proposal.  
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Regardless, the proposal has sought to take a precautionary approach to minimise 
environmental impacts. This has also been applied in the development of safeguards and 
management measures. Best available technical information, environmental standards and 
measures have been used to minimise identified environmental risks of the proposal.  

Conservative ‘worst case’ scenarios were considered while assessing the environmental impact 
of the proposal. For example, conservative scenarios have been adopted for the noise 
assessment to model worst-case night-time impacts on residents living close to the site. 

Specialist assessments in noise and vibration, non-Aboriginal heritage impacts and landscape 
character and visual impact were incorporated to gain a detailed understanding of the existing 
environment. 

Planning for the proposal involved a risk assessment process that evaluated the environmental 
risks. Measures to avoid the risks identified were then factored into the construction planning for 
the proposal. These included: 

 A comprehensive options assessment considering environmental constraints and 
opportunities. 

 A consultation strategy aimed at addressing the community’s and stakeholder’s information 
needs. 

 A comprehensive environmental impact assessment of the preferred option supported by 
specialist studies for the aspects considered likely to be a higher risk.  

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: 

 It would provide efficient and reliable electronic tolling infrastructure enabling vehicles to be 
tolled without changing speeds or otherwise impacting the operation of the road network.   

 By utilising existing gantry structures the need for new roadside structures would be 
minimised, reducing expenditure on resources and maintenance programs. 

The proposal has integrated short and long-term social, financial and environmental 
considerations so that any foreseeable impacts are not left to be addressed by future 
generations. Issues with potential long-term implications such as the consumption of non-
renewable resources, waste disposal and water quality have been avoided and/or minimised 
through construction planning and the application of safeguards and management measures 
described in this REF. 
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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 a fundamental consideration. 

The construction planning outcomes and safeguard and management measures described in 
this REF would minimise the impacts to flora and fauna in the vicinity of the site. 

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 the cost of 
containment, avoidance or abatement. 

 The users of goods and services should pay prices based on the full life cycle of costs of 
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 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 of traffic and access, heritage and visual amenity values of the bridge are the 
primary reasons that justify the choice of the preferred proposal. The environmental goals of the 
proposal have been pursued in the most cost effective way through the construction planning 
process.  

Mitigation measures for the avoidance, reuse, recycling and management of waste during 
construction and operation are to be implemented. 

8.3 Conclusion 

The proposed installation of new tolling infrastructure on the Warringah Freeway on the 
northern approach to the Sydney Harbour Bridge is subject to assessment under Part 5 of the 
EP&A Act. The REF has examined and taken into account to the fullest extent possible all 
matters affecting or likely to affect the environment by reason of the proposed activity. This has 
included consideration of conservation agreements and plans of management under the NPW 
Act, joint management and biobanking agreements under the TSC Act, wilderness areas, critical 
habitat, impacts on threatened species, populations and ecological communities and their 
habitats and other protected fauna and native plants. 

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 proposal objectives but would still result in some impacts during 
construction on the local traffic network and noise impacts at nearby sensitive residential 
receivers. Mitigation measures as detailed in this REF would ameliorate or minimise these 
expected impacts. On balance the proposal is considered justified. 
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The environmental impacts of the proposal are not likely to be significant and therefore it is not 
necessary for an environmental impact statement to be prepared and approval to be sought for 
the proposal from the Minister for Planning under Part 5.1 of the EP&A Act. The proposal is 
unlikely to affect threatened species, populations or ecological communities or their habitats, 
within the meaning of the TCA Act or FM Act and therefore a Species Impact Statement is not 
required. The proposal is also unlikely to affect Commonwealth land or have an impact on any 
matters of national environmental significance. 
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Appendix A 
Consideration of clause 228(2) factors and 
matters of national environmental 
significance



 

 

Clause 228(2) Checklist 
In addition to the requirements of the Is an EIS required? guideline 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. 
 

10.1.1.1 Factor 10.1.1.2 Impact 

a. Any environmental impact on a 
community? 

The proposal would have a number of 
environmental impacts during the 
construction period. The local community 
would experience some negative impacts, 
arising from changing traffic conditions on 
the northern approach, altered visual amenity 
and noise impacts associated with 
construction impacts. 
 
The proposal comprises changes to tolling 
infrastructure on the northern approach to 
the Sydney Harbour Bridge, providing new 
tolling infrastructure capable of efficiently 
tolling vehicles. The proposal would provide 
for continued tolling arrangements on the 
bridge, facilitating the continued 
economically sustainable use of the Sydney 
Harbour Bridge. 

 
In the short-term, a temporary negative 
impact. 
 
 
 
In the long-term, a more permanent positive 
impact. 

b. Any transformation of a locality? 
The proposal would have limited landscape 
character and visual impacts during 
construction and operation. Noise and traffic 
impacts would be limited to the construction 
period.  
 
The proposal would not have any significant 
long term impacts on the locality. 

 
In the short-term, a temporary negative 
impact. 
 
In the long-term, a neutral impact. 

c. Any environmental impact on the 
ecosystems of the locality? 

The proposal is located in a heavily 
urbanised environment, and is primarily 
limited to the existing road corridor. 
Construction activities may result in the 
disturbance of two Ficus microcarpa var. hillii 
trees. 

 
In the long-term, a negative impact. 



 

 

10.1.1.1 Factor 10.1.1.2 Impact 

d. Any reduction of the aesthetic, 
recreational, scientific or other 
environmental quality or value of a 
locality? 

 
During the construction period, construction 
activities would be likely to cause a negative 
impact on aesthetic values of the site. 
 
The proposal would not, however, result in a 
long term reduction of the aesthetic, 
recreational, scientific or other environmental 
quality or value of the locality. The work is 
minor and would result in minimal impacts on 
the aesthetic qualities and values of the site 
that can be managed in accordance with the 
safeguards and mitigation measures 
proposed in section 6.4.5. 

 
 
 
In the short-term, a negative impact. 
 
In the long-term, a neutral 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 would have limited impact on 
the heritage significance of the Sydney 
Harbour Bridge.  

 
 
 
 
Nil. 

f. Any impact on the habitat of protected 
fauna (within the meaning of the 
National Parks and Wildlife Act 1974)? 

The proposal is unlikely to impact upon the 
habitat of protected fauna. 

 
 
Nil. 

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 would not endanger any 
species of animal, plant or other form of life, 
as the ecological impacts of the proposal are 
limited in scale. 

 
 
Nil. 

h. Any long-term effects on the 
environment? 

The proposal would entail short-term 
environmental impacts, largely restricted to 
the construction period.  

 
In the long-term, a neutral impact. 

i. Any degradation of the quality of the 
environment? 

The proposal would cause temporary 
environmental impacts associated with noise 
and changed traffic conditions associated 
with construction. These impacts are 
anticipated to be minor and would not be 
likely to result in degradation of the quality of 
the environment. 
The proposal would not cause degradation of 
the quality of the environment during 
operation. 

 
In the short-term, a negative impact. 
 
 
 
Nil long-term impacts. 



 

 

10.1.1.1 Factor 10.1.1.2 Impact 

j. Any risk to the safety of the 
environment? 

The proposal requires the transportation and 
storage of hazardous materials in limited 
quantities during construction. These 
materials would be managed in accordance 
with proposed safeguards and mitigation 
measures proposed. The potential risk to the 
safety of the environment would be minor 
and limited to the construction period. 

 
In the short-term, a negative impact. 
 
Nil long-term impacts. 

k. Any reduction in the range of beneficial 
uses of the environment? 

During construction, the proposal is likely to 
cause negative impacts on the beneficial use 
of the local environment, including changes 
to traffic conditions and offsite noise impacts. 
Operation of the proposal would be 
consistent with the current use of the 
environment. 

 
 
In the short-term, a negative impact. 
 
Nil long-term impacts. 

l. Any pollution of the environment? 
The proposal would produce some waste 
that would require disposal to landfill. Dust 
generation and emissions form machinery 
and construction vehicles may arise during 
the construction period. 
Pollution of the environment would not result 
from the operation of the proposal.  

 
In the short-term, a negative impact. 
 
 
Nil long-term impacts. 

m. Any environmental problems associated 
with the disposal of waste? 

The proposal would generate a number of 
waste streams during the construction 
period. These types of waste have been 
classified to identify suitable recycling and 
safe disposal in accordance with RMS 
specifications and the requirements of the 
Waste Classification Guidelines. Waste 
generation would be minimal during the 
operation of the proposal.  

 
 
In the short-term, a negative impact. 
 
 
Nil long-term impacts. 

n. Any increased demands on resources 
(natural or otherwise) that are, or are 
likely to become, in short supply? 

The proposal is unlikely to affect any 
resources that are, or are likely to become, in 
short supply. 

 
 
 
Nil. 

o. Any cumulative environmental effect 
with other existing or likely future 
activities? 

There is potential for cumulative impacts to 
occur during construction of the project, 
including noise, traffic, visual and air quality 
impacts. These impacts would be short-term 
and manageable. Further, all cumulative 
impacts can be justified by the long-term 
positive impacts of the proposal. 

 
 
In the short-term, a negative impact. 
 
In the long-term, a positive impact. 



 

 

10.1.1.1 Factor 10.1.1.2 Impact 

p. Any impact on coastal processes and 
coastal hazards, including those under 
projected climate change conditions? 

The proposal would have no impact on 
coastal processes and coastal hazards, 
including those under projected climate 
change conditions. 

 
 
Nil. 

 



 

 

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 Sustainability, Environment, Water, Population and Communities. 
 
 

10.1.1.3 Factor 10.1.1.4 Impact 

a. Any impact on a World Heritage 
property? 

There would be no impacts on any World 
Heritage properties. 

 
Nil. 

b. Any impact on a National Heritage 
place? 

The Sydney Harbour Bridge is listed on the 
National Heritage Register. A Heritage 
Impact Statement was undertaken and is 
summarised in section 6.3. Impacts from the 
proposal on the site would be minor, and can 
be managed in accordance with safeguards 
and mitigation measures outlined in section 
6.3.4. There would be no impact on any 
other National Heritage places.  

 
Yes, minor impact to the Sydney Harbour 
Bridge. 

c. Any impact on a wetland of international 
importance? 

There would be no impacts on wetlands of 
international importance. 

 
Nil. 

d. Any impact on a listed threatened 
species or communities? 

There would be no impacts on listed 
threatened species or communities. 

 
Nil. 

e. Any impacts on listed migratory 
species? 

There would be no impacts on listed 
migratory species. 

 
Nil. 

f. Any impact on a Commonwealth marine 
area? 

There would be no impacts on a 
Commonwealth marine area. 

 
Nil. 

g. Does the proposal involve a nuclear 
action (including uranium mining)? 

The proposal would not involve a nuclear 
action. 

 
 
Nil. 

Additionally, any impact (direct or indirect) on 
Commonwealth land? 
There would be no impacts (either directly or 
indirectly) to Commonwealth land. 

 
 
Nil. 
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1 INTRODUCTION 

Roads and Maritime Services (RMS) proposes to modernise the Sydney Harbour Bridge (SHB) tolling 
equipment and systems to improve the accuracy and reliability of toll collection.  The existing 
equipment, including tag readers, vehicle detectors and cameras, is reaching the end of its service life 
and single lane tolling, as exists currently, is inefficient for traffic flow. 

The study area is located in the North Sydney local government area and the RMS Sydney Region. 

The introduction of a new tolling system and equipment provides RMS with an opportunity to relocate 
the tolling equipment.  Hence this proposal includes the relocation of the tolling equipment and 
systems to the northern approach to the SHB.  This relocation will improve road safety conditions for 
motorists using the bridge. 

The proposal comprises the installation of new tolling infrastructure on two existing speed limit signage 
gantries at North Sydney where the Warringah Freeway transitions to the Bradfield Highway near the 
Greenway building and the connection to Alfred Street and Lavender Street. 

SLR Consulting Australia Pty Ltd (SLR Consulting) has been tasked by RMS to assess the potential 
noise and vibration impacts associated with the Tolling Systems Upgrade, during both construction 
and operation. 

The construction is programmed to commence in December 2012 and to take around two months to 
complete.  Following completion of installation, a period of two months would be required to test and 
calibrate the new system and equipment. 
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2 CONSTRUCTION WORKS 

2.1 Overview 

The key features of the proposed SHB Tolling Systems Upgrade includes: 

• Modifying the two speed limit signage gantries on the Warringah Freeway, near the Greenway 
building and the connection to Lavender street. 

• Attaching a new access structure to the Warringah Freeway viaduct. 

• Installing new tolling equipment (including cameras, vehicle detectors, tag readers and vehicle 
detection equipment) on the two gantries. 

• Modifying safety barriers to improve protection of the existing gantries. 

• Installation of equipment cabinets in the car park under the freeway viaduct at the north end of 
Ennis Road, Milsons Point. 

• Excavation and laying of underground conduits and cables between the gantries and the 
equipment cabinets. 

• Erection of new signage approximately 50 m north of the gantries. 

• Excavation and installation of underground conduits and cables between the existing structures 
and the new signage. 

The construction is programmed to commence in December 2012 and to take around two months to 
complete.  Following the installation, a period of two months would be required to test and calibrate 
the new system and equipment. 

2.2 Working hours  

A significant amount of the proposed works will be carried out during night&time closures 
supplemented by weekend closures during non&peak periods.  Furthermore:   

• Work would be undertaken either during the daytime or at night&time depending on the physical 
constraints and impacts of the various activities. 

• Construction would be undertaken on weekdays and weekends and may involve periods of 
continuous work over several days under extended lane closures.  

• All work would be planned to minimise impacts on traffic and noise sensitive receivers. 

• Construction times would be subject to balancing the type of activity and the impact on traffic 
flow both during and immediately after the work. 

• The high traffic volumes on the SHB and the complexity of implementing substantial changes to 
the lane management devices, particularly when it will be necessary to continue to operate the 
road under lane management, is expected to mean that a considerable amount of work will 
need to be carried out at night&time and during periods of lower traffic volume. 

• Where it is possible to isolate areas for construction activities that do not impact on traffic, it may 
be possible to undertake some activities during the daytime. 

The location of the Tolling Systems Upgrade construction works are illustrated graphically in Figure 1.  
The construction area is separated into three areas, as represented by blue lines. 
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Figure 1 Site  Map of Proposed Works – Tolling Systems Upgrade 

 
Note:   Work Area 3 is beneath the bridge structure. 
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Details of the proposed SHB Tolling Systems Upgrade construction works are provided in Table 1.   

Table 1 Proposed Construction Works – Tolling Systems Upgrade 

Ref.  Item Activity Location of 
Works 

1 Traffic barriers a Remove concrete barriers and kerbs  1 

b Clean up excavated material and dispose off site 

c Saw cutting concrete kerbs and pavement 

d Set up formwork, reinforcement 

e Reinforcement mostly assembled off site, some on site 
assembly required 

f Pour concrete 

2 Underground 
services 

a Sawcut concrete and AC pavement 1,3  

b Remove concrete median sections 

c Excavate trench for pipe and pit installation 

d Clean up excavated material and dispose off site 

e Compact trench base 

f Install and compact bedding, side and overlay zone material  

g Install and compact select material over trench 

h Install infill median sections using concrete 

i Concrete pavement to be doweled to adjoining pavement by 
drilling into adjacent concrete and installing dowels using 
epoxy 

3 Replace tops of 
gantries 

a New gantry tops manufactured offsite and brought to site for 
installation 

1,2 

b Existing gantry tops removed 

c New gantry tops installed 

d Remove old gantry tops from site 

4 New access 
walkway installed 

a New access walkway manufactured offsite and brought to 
site for installation 

2 

b Holes drilled in existing walkway parapet 

c Walkway installed 

5 Install new 
information and 
variable toll price 
signage 

a Signage manufactured off site and brought to site for 
installation 

1,2 

b Power and communications to be provided to structure (see 
underground utilities) 

c Installation of sign, requires lane closures, lighting towers 

6 Install equipment 
cabinet slab and 
low retaining wall 

a Saw cut existing AC pavement 3 

b Excavate existing AC pavement 

c Set up formwork, reinforcement 

d Reinforcement mostly assembled off site, some on site 
assembly required 

e Pour concrete 
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Ref.  Item Activity Location of 
Works 

7 Construct support 
slab for walkway 
stairs 

a Saw cut existing concrete slab 1 

b Excavate existing concrete slab 

c Set up formwork, reinforcement 

d Reinforcement mostly assembled off site, some on site 
assembly required 

e Pour concrete 

8 Install conduits 
/cable trays  

a Drill concrete 2 

b Fix conduits/cable trays 
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3 DESCRIPTION OF EXISTING ENVIRONMENT – TOLLING SYSTEMS 
UPGRADE WORKS 

The Tolling System Upgrade works are surrounded by a wide range of commercial, urban, residential 
and industrial land uses. 

In the vicinity of the works, land use is mainly of a commercial and residential nature.  Other noise 
sensitive receivers in the area include two churches, a school and a community centre.   

3.1 Noise and Vibration Sensitive Receivers 

The sensitivity of occupants to noise and vibration varies according to the nature of the occupancy and 
the activities performed within the affected premises.  Receivers may be classified into the following 
categories: 

• Residential 

• Commercial 

• Industrial 

• Other Sensitive (for example schools, museums, hospitals, places of worship, heritage items, 
recreation areas and parks) 

A summary of individual noise and/or vibration sensitive receivers identified within the study area is 
presented in Table 2 and also illustrated graphically on Figure 1.  Typical distances for each receiver 
to the construction works, when at their nearest and furthest away, are also presented. 

Table 2 Sensitive Receivers 

Receiver 
ID 

Receiver Description Classification Address Typical 
Distance 

to Works 
(near – far) 

C&01 Offices Commercial 61 Lavender Street, Lavender Bay 95 – 140 m 

C&02 Offices Commercial 74&78 Alfred Street, Milsons Point 250 – 300 m 

C&03 Retail/Offices Commercial 19 Broughton Street, Kirribilli 300 – 370 m 

C&04 Offices Commercial 52 Alfred Street, Milsons Point 325 – 390 m 

H&01 Vibe Hotel North Sydney Hotel 88 Alfred Street, Milsons Point 185 – 235 m 

O&01 Chinese Christian Church 
Milsons Point 

Place of 
Worship 

100 Alfred Street, Milsons Point 140 – 195 m 

O&02 St Aloysius's College School 29 Burton Street, Kirribilli 320 – 390 m 

O&03 St Johns Anglican Church Place of 
Worship 

7&9 Broughton Street, Kirribilli 335 – 400 m 

O&04 Kirribilli Neighbourhood 
Centre 

Community 
Centre 

16&18 Fitzroy Street, Kirribilli 400 – 475 m 

R&01 Residential Residential 27 Arthur Street, Lavender Bay 155 – 250 m 

R&02 Residential Residential 1 Middlemiss Street, Lavender Bay 60 – 110 m 

R&03 Residential Residential 2 McDougall Street, Milsons Point 60 – 145 m 
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Receiver 
ID 

Receiver Description Classification Address Typical 
Distance 

to Works 
(near – far) 

R&04 Multi&storey Residential Residential 1&3 McDougall Street, Milsons 
Point 

20 – 65 m 

R&05 Multi&storey Residential Residential 110&116 Alfred Street, Milsons Point 90 – 145 m 

R&06 Greenway Building Block C Residential Greenway Drive, Kirribilli 15 – 120 m 

R&07 Multi&storey Residential Residential 94&98 Alfred Street, Milsons Point 155 – 210 m 

R&08 Residential Residential 57 Broughton Street, Kirribilli 135 – 225 m 

R&09 Multi&storey Residential Residential 70 Alfred Street, Milsons Point 290 – 355 m 

R&10 Residential Residential 23 Willoughby Street, Kirribilli 210 – 285 m 

R&11 Residential Residential 52&56 Jeffreys Street, Kirribilli 440 – 505 m 

 

3.2 Heritage Sites 

The following heritage sites have been identified in the vicinity of the works.  The location of the 
heritage items in relation to the subject construction works are illustrated on Figure 1. 

1 SHB Viaducts 

2 Greenway Flats 

3 Ennis Road Bays 

3.3 Ambient Noise Surveys and Monitoring Locations 

In order to characterise the existing ambient noise environment across the project area and to 
establish ambient noise levels upon which to base the construction noise management levels, 
environmental noise monitoring was performed during July and August 2012.  This has also been 
supplemented by data collected during May and June 2007 for a previous SHB project.  The noise 
monitoring locations are shown in Figure 1.   

Noise monitoring locations were selected based on a detailed inspection of all the potentially affected 
areas and considering the following: 

• Other noise sources which may influence the measurements 

• Security issues for the noise monitoring devices 

• Gaining permission for access to the location from the resident or landowner 

3.3.1 Methodology for Unattended Noise Monitoring  

The purpose of the unattended noise monitoring is to determine the existing LAeq, LA90 and other 
relevant statistical noise levels during the daytime, evening and night&time periods.  These were used 
to assist in determining the appropriate noise management levels for the proposed construction works. 

Detailed descriptions of the acoustic terminology used within this report are presented within 
Appendix A. 

Unattended noise loggers were deployed adjacent to sensitive receivers over a minimum period of 
one week in order to measure the prevailing levels of ambient noise.  The measurements were 
generally conducted at a height of 1.5 m above the local ground level (or roof level for elevated 
measurement locations).   
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All noise measurement instrumentation used in the surveys was designed to comply with the 
requirements of Australian Standard AS 1259.2&1990 Acoustics � Sound Level Meters.  Part 2: 
Integrating – Averaging and carried appropriate and current NATA calibration certificates. 

The equipment utilised for the continuous unattended noise surveys comprised of Australian Research 
Laboratories Type 316 and Type 215 environmental noise loggers, together with Svantek Type 957 
noise loggers.  All noise loggers were fitted with microphone wind shields.   

The calibration of the loggers was checked before and after each measurement survey and the 
variation in calibration at all locations was found to be within acceptable limits at all times.  

All noise loggers were set to record statistical noise descriptors in continuous 15 minute sampling 
periods for the duration of their deployment. 

The results of the noise monitoring have been processed in accordance with the procedures contained 
in the INP so as to establish representative sensitive receiver background noise levels.   

3.3.2 Unattended Noise Monitoring Results 

The results of the unattended ambient noise surveys are presented in Table 3.  The daily noise level 
plots for each monitoring location are shown graphically in Appendix B.   

Table 3 Summary of Unattended Noise Logging and Noise Management Levels  

Location Description/ 

Address 

Noise Level (dBA) 

Daytime 
7.00 am to 6.00 pm 

Evening 
6.00 pm to 10.00 pm 

Night�time 
10.00 pm to 7.00 am 

RBL LAeq RBL LAeq RBL LAeq 

NM&N01 Street level 

1 McDougall Street 

58 63 58 62 43 58 

NM&N02 Roof of Block C 

Greenway Building 

64 67 63 66 54 63 

NM&N03 Roof of Vibe Hotel 

88 Alfred Street 

68 71 68 70 61
 

67 

NM&N04
1 

28 Alfred Street, Milsons Point
2
 60 67 59 65 49 62 

NM&N05
1 

Pitt Street, Kirribilli 61 67 59 65 48 61 

Note 1: Noise logging at 28 Alfred Street and Pitt Street was conducted in 2007at street level. 

Note 2: Night&time noise levels measured at the Vibe Hotel are thought to be influenced by mechanical plant on the roof of 
the Vibe Hotel and the neighbouring apartment building.  The noise monitoring results at this location have 
therefore been excluded from this assessment.  

3.3.3 Attended Noise Measurements 

Attended ambient noise measurements were undertaken during the 2012 ambient noise logging 
survey in order to quantify the existing ambient noise levels in the area.  Fifteen minute attended 
measurements were performed using a Svantek Type 957 sound level meter at the location of all 
noise loggers during deployment and collection.  The results of the attended measurements and 
descriptions of typical noise events are included in Appendix C.  
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4 CONSTRUCTION NOISE AND VIBRATION GUIDELINES 

4.1 Construction Noise Metrics 

The three primary noise metrics used to describe construction noise emissions: 

• LA1(1minute)  the “typical maximum noise level” for an event, used in the assessment of 
potential sleep disturbance during night&time periods.  Alternatively, 
assessment may be conducted using the LAmax or maximum noise level 

• LAeq(15minute) the “energy average noise level” evaluated over a 15&minute period.  This 
parameter is used to assess the potential construction noise impacts.   

• LA90 the “background noise level” in the absence of construction activities.  This 
parameter represents the average minimum noise level during the daytime, 
evening and night&time periods respectively.  The LAeq(15 minute) construction 
Noise Management Levels are based on the LA90 background noise levels. 

The subscript “A” indicates that the noise levels are filtered to match normal human hearing 
characteristics (ie A&weighted). 

4.2 NSW Interim Construction Noise Guideline 

The Interim Construction Noise Guideline (ICNG) sets out ways to deal with the impacts of 
construction noise on residences and other sensitive land uses.  It does this by presenting 
assessment approaches that are tailored to the scale of construction projects.   

A portion of the main objectives from Section 1.3 of the ICNG are presented below: 

• Promote a clear understanding of ways to identify and minimise noise from construction works 

• Focus on applying all “feasible” and “reasonable” work practices to minimise construction noise 
impacts 

• Encourage construction to be undertaken only during the recommended standard hours unless 
approval is given for works that cannot be undertaken during these hours 

• Streamline the assessment and approval stages and reduce time spent dealing with complaints 
at the project implementation stage 

• Provide flexibility in selecting site&specific feasible and reasonable work practices in order to 
minimise noise impacts 

The ICNG contains a quantitative assessment method which is applicable to infrastructure projects.  
Guidance levels are given for airborne noise at residences and other sensitive land uses, including 
commercial and industrial premises.   

The quantitative assessment method involves predicting noise levels at sensitive receivers and 
comparing them with the guidance, or Noise Management Levels (NMLs).  The various NML 
categories have been reproduced from the guideline and are presented in Table 4 and Table 5.   
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Table 4 Noise Management Levels for Airborne Construction Noise at Residences 

Time of Day Noise Management Level 
LAeq(15minute)

1,2 
How to Apply 

Recommended standard 
hours: 

Monday to Friday 

7 am to 6 pm 

Saturday 8 am to 1 pm 

No work on Sundays or public 
holidays 

Noise affected 

RBL + 10 dB 

The noise affected level represents the point 
above which there may be some community 
reaction to noise. 

• Where the predicted or measured 
LAeq(15minute) is greater than the noise 
affected level, the proponent should apply 
all feasible and reasonable work practices 
to meet the noise affected level. 

• The proponent should also inform all 
potentially impacted residents of the nature 
of works to be carried out, the expected 
noise levels and duration, as well as 
contact details. 

Highly noise affected 

75 dBA 

The highly noise affected level represents the 
point above which there may be strong 
community reaction to noise.  

• Where noise is above this level, the 
relevant authority (consent, determining or 
regulatory) may require respite periods by 
restricting the hours that the very noisy 
activities can occur, taking into account: 

1.  Times identified by the community 
when they are less sensitive to noise 
(such as before and after school for 
works near schools, or mid&morning or 
mid&afternoon for works near 
residences. 

2.  If the community is prepared to accept 
a longer period of construction in 
exchange for restrictions on 
construction times. 

Outside recommended 
standard hours 

 

Noise affected 

RBL + 5 dB 

• A strong justification would typically be 
required for works outside the 
recommended standard hours. 

• The proponent should apply all feasible 
and reasonable work practices to meet the 
noise affected level. 

• Where all feasible and reasonable 
practices have been applied and noise is 
more than 5 dB above the noise affected 
level, the proponent should negotiate with 
the community. 

Note 1 Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5 m 
above ground level.  If the property boundary is more than 30 m from the residence, the location for measuring or 
predicting noise levels is at the most noise&affected point within 30 m of the residence.  Noise levels may be higher 
at upper floors of the noise affected residence. 

Note 2 The RBL is the overall single&figure background noise level measured in each relevant assessment period (during 
or outside the recommended standard hours).  The term RBL is described in detail in the NSW Industrial Noise 
Policy (EPA 2000). 

The ICNG also presents NMLs for areas of other sensitive land uses.  These are detailed in Table 5. 
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Table 5 Interim Construction Noise Guideline > Other Sensitive Land Uses 

Land Use Noise Management Level 
LAeq(15minute)  
(applies when properties are being used) 

Classrooms at schools and other educational facilities 45 dBA (internal) 

Hospital wards and operating theatres 45 dBA (internal) 

Places of worship 45 dBA (internal) 

Active recreation areas
1
 65 dBA (external) 

Passive recreation areas
2
 60 dBA (external) 

Community Centres Depends on the intended use of the centre. 
Refer to the recommended “maximum” internal 
levels in AS2107 for specific uses. 

Note 1: Characterised by sporting activities and activities which generate their own noise or focus for participants, making 
them less sensitive to external noise intrusion. 

Note 2: Characterised by contemplative activities that generate little noise and where benefits are compromised by 
external noise intrusion, for example, reading, meditation. 

Other noise&sensitive receivers require separate project specific noise goals and it is suggested in the 
ICNG that the internal construction noise levels at these premises are to be referenced to the 
‘maximum’ internal levels presented in AS 2107 Acoustics – Recommended design sound levels and 
reverberation times for building interiors.     

Where internal Noise Management Levels are presented, the corresponding external noise level 
(which the assessments are based upon) has been determined on the conservative assumption that a 
10 dBA noise reduction from outside to inside is applicable for an openable window.  Where 
mechanical ventilation is installed in a building and windows are able to be kept closed, a greater 
noise reduction would be expected from outside to inside and hence the predicted impacts would be 
considered conservative. 

Sleep Disturbance 

The most recent guidance in relation to sleep disturbance is contained in the EPA’s Application Notes 
� NSW Industrial Noise Policy.  The pertinent section of the Application Notes states the following: 

“DECC[W] reviewed research on sleep disturbance in the NSW Environmental Criteria for 
Road Traffic Noise (ECRTN) (EPA, 1999).  This review concluded that the range of results is 
sufficiently diverse that it was not reasonable to issue new noise criteria for sleep disturbance. 

From the research, DECC[W] recognised that current sleep disturbance criterion of an LA1, (1 
minute) not exceeding the LA90, (15 minute) by more than 15 dBA is not ideal.  Nevertheless, 
as there is insufficient evidence to determine what should replace it, DECC[W] will continue to 
use it as a guide to identify the likelihood of sleep disturbance.  This means that where the 
criterion is met, sleep disturbance is not likely, but where it is not met, a more detailed analysis 
is required. 

The detailed analysis should cover the maximum noise level or LA1, (1 minute), that is, the 
extent to which the maximum noise level exceeds the background level and the number of 
times this happens during the night�time period. Some guidance on possible impact is 
contained in the review of research results in the appendices to the ECRTN.   Other factors 
that may be important in assessing the extent of impacts on sleep include: 

• How often high noise events will occur. 

• Time of day (normally between 10pm and 7am). 
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• Whether there are times of day when there is a clear change in the noise environment (such as 

during early morning shoulder periods). 

• The LA1, (1 minute) descriptor is meant to represent a maximum noise level measured under 

“fast” time response.  DECC[W] will accept analysis based on either LA1, (1 minute) or 

LAmax” 

For the purposes of this assessment, the following night&time sleep disturbance goal has been used: 

� Night&time (10.00 pm to 7.00 am) RBL +15 dBA “screening criterion”  

4.3 Construction>Related Vibration Assessment Criteria 

The effects of vibration in buildings can be divided into three main categories – those in which the 
occupants or users of the building are inconvenienced or possibly disturbed, those where the building 
contents may be affected and those in which the integrity of the building or the structure itself may be 
prejudiced. 

4.3.1 Human Comfort Vibration 

The EPA’s Assessing Vibration: a technical guideline provides guideline values for continuous, 
transient and intermittent events that are based on a Vibration Dose Value (VDV) rather than a 
continuous vibration level.  The VDV is dependent upon the level and duration of the short&term 
vibration event, as well as the number of events occurring during the daytime or night&time period. 

The VDVs recommended in the document for vibration of an intermittent nature (ie construction works 
where more than three distinct vibration events occur) are presented in Table 6. 

Table 6 Acceptable Vibration Dose Values for Intermittent Vibration (m/s
1.75

) (Assessing 
Vibration: a technical guideline) 

 

4.3.2 Effects on Building Contents 

People can perceive floor vibration at levels well below those likely to cause damage to building 
contents or affect the operation of typical equipment.  For most receivers, the controlling vibration 
criterion will be the human comfort criterion, and it is therefore not normally required to set separate 
criteria in relation to the effect of construction vibration on most building contents. 

Where appropriate, objectives for the satisfactory operation of critical instruments or manufacturing 
processes should be sourced from manufacturer’s data and/or other published objectives 
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4.3.3 Structural Damage Vibration 

Structural damage vibration limits are based on Australian Standard AS 2187: Part 2&2006 Explosives 
� Storage and Use � Part 2: Use of Explosives and British Standard BS 7385 Part 2&1993 Evaluation 
and measurement for vibration in buildings Part 2.  These standards provide frequency&dependent 
vibration limits related to cosmetic damage, noting that cosmetic damage is very minor in nature, is 
readily repairable and does not affect the structural integrity of the building.   The recommended 
vibration limits from BS7385 for transient vibration for minimal risk of cosmetic damage to residential 
and industrial buildings is shown in Table 7. 

Table 7 Transient Vibration Guide Values for Minimal Risk of Cosmetic Damage (BS7385) 

Line Type of Building Peak component particle velocity in frequency 
range of predominant pulse 

4 Hz to 15 Hz 15 Hz and above 

1 Reinforced or framed structures Industrial 
and heavy commercial buildings 

50 mm/s at 4 Hz and above 

2 Unreinforced or light framed structures 

Residential or light commercial type 
buildings 

15 mm/s at 4 Hz 
increasing to 20 mm/s at 
15 Hz 

20 mm/s at 15 Hz 
increasing to 50 mm/s at 
40 Hz and above 

 

4.4 Ground>Borne (Regenerated) Noise 

Ground&borne (or regenerated) construction noise can be present on construction projects where 
vibration from activities such as rockbreaking, road heading, rotary cutting and rock drilling/sawing can 
be transmitted through the ground and into the habitable areas of nearby buildings.  Ground&borne 
noise occurs when this vibration in the ground and/or building elements is regenerated as audible 
noise within areas of occupancy inside the building. 

The NSW EPA’s ICNG defines internal ground&borne noise goals for residential receivers of 40 dBA 
LAeq(15minute) during the evening (6:00 pm to 10:00 pm) and 35 dBA LAeq(15minute) during the night&
time (10:00 pm to 7:00 am).  The goals are only applicable when ground&borne noise levels are higher 
than airborne noise levels. 
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5 CONSTRUCTION NOISE AND VIBRATION ASSESSMENT 

5.1 Airborne Construction Noise Assessment 

In order to quantify the likely construction noise emissions, a three&dimensional computer noise model 
was prepared for the project area.  

Airborne noise modelling was undertaken using the CONCAWE industrial noise algorithm as 
implemented in the SoundPLAN V7.1 acoustic modelling software.  The model for these sites includes 
source noise emission levels, ground topography, location of sources and receivers, acoustic shielding 
provided by intervening ground topography, air absorption, ground effects and the duration of 
equipment usage within the assessment period.  The noise modelling algorithms are consistent with 
the noise prediction process recommended in Australian Standard AS 2436&2010 Guide to noise and 
vibration control on construction, demolition and maintenance sites. 

5.1.1 Noise Goals 

The LAeq(15minute) NMLs at the identified representative receiver locations (refer to Figure 1) have 
been determined on the basis of unattended background noise monitoring undertaken for the project 
and in accordance with the NSW EPA’s ICNG.  The NMLs which are relevant to the proposed works 
are detailed in Table 8.   

Table 8 Noise Management Levels  

Rec. 
ID 

Receiver 
Description 

Classification Representative 
Monitoring 
Location  
(if applicable) 

LAeq(15minute) NML (dBA) 

Standard 
Const.

1 
Out>of>Hours

1 

Daytime  
(RBL + 10) 

Daytime  
(RBL + 5) 

Evening 
(RBL + 5) 

Night�time 
(RBL + 5) 

C&01 Offices Commercial n/a 70 n/a n/a n/a 

C&02 Offices Commercial n/a 70 n/a n/a n/a 

C&03 Retail/Offices Commercial n/a 70 n/a n/a n/a 

C&04 Offices Commercial n/a 70 n/a n/a n/a 

H&01 Vibe Hotel N. Sydney Hotel NM&N02 74 69 68 59 

O&01 Chinese Christian 
Church Milsons Point 

Place of 
Worship 

n/a 55 n/a n/a n/a 

O&02 St Aloysius's College School n/a 55 n/a n/a n/a 

O&03 St Johns Anglican 
Church 

Place of 
Worship 

n/a 55 n/a n/a n/a 

O&04 Kirribilli Neighbourhood 
Centre 

Community 
Centre 

n/a 55
2 

55
2 

55
2 

n/a 

R&01 Residential Residential NM&N01 68 63 63 48 

R&02 Residential Residential NM&N01 68 63 63 48 

R&03 Residential Residential NM&N01 68 63 63 48 

R&04 Multi&storey 
Residential 

Residential NM&N02 74 69 68 59 

R&05 Multi&storey 
Residential 

Residential NM&N02 74 69 68 59 

R&06 Greenway Building C Residential NM&N02 74 69 68 59 

R&07 Multi&storey 
Residential 

Residential NM&N02 74 69 68 59 

R&08 Residential Residential NM&N02 74 69 68 59 
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Rec. 
ID 

Receiver 
Description 

Classification Representative 
Monitoring 
Location  
(if applicable) 

LAeq(15minute) NML (dBA) 

Standard 
Const.

1 
Out>of>Hours

1 

Daytime  
(RBL + 10) 

Daytime  
(RBL + 5) 

Evening 
(RBL + 5) 

Night�time 
(RBL + 5) 

R&09 Multi&storey 
Residential 

Residential NM&N04 70 65 64 54 

R&10 Residential Residential NM&N05 71 66 64 53 

R&11 Residential Residential NM&N05 71 66 64 53 

Note 1:  Standard construction hours are 7.00 am to 6.00 pm Monday to Friday, 8.00 am to 1.00 pm on Saturdays with no 
work on Sundays or Public Holidays.  Evening hours are 6.00 pm to 10.00 pm.  Night&time hours are 10.00 pm to 
7.00 am Sunday to Saturday and 10.00 pm Saturday to 8.00 am Sunday.  

Note 2:  Investigation of the Kirribilli Neighbourhood Centre indicates that the typical use includes teaching activities.  The 
NML (external) is therefore based on AS2107 recommended maximum internal level for “Teaching Spaces” 
(45 dBA) plus 10 dB (refer to Section 4.2). 

5.1.2 Construction Scenarios and Equipment Sound Power Levels 

The proposed works consist of the various construction scenarios as detailed in Appendix D.   

5.1.3 Construction Noise Predictions 

Consistent with the requirements of the ICNG, the construction noise impacts are based on a worst&
case assessment.  The guideline recommends that the realistic worst&case or conservative noise 
levels from the source should be predicted for assessment locations representing the most noise&
exposed residences or other sensitive land uses.  Indicative distances from the various receivers to 
the construction work areas are presented in Table 2.   

The majority of buildings at the assessment locations are multi&storey.  For the construction noise 
assessment, noise levels are calculated at all floors of the assessed buildings.  The highest predicted 
noise level for each building is then use to represent the most affected location of each building due to 
the construction works.   

The predictions therefore represent the maximum LAeq(15minute) noise level that is likely to be apparent 
at each receiver in the vicinity of each activity.  Reduced construction noise impacts would be 
apparent at facades not facing the works and at receiver positions with acoustic shielding from the 
works. 

Given the size of the work area, it is expected that, for significant periods, the actual construction 
noise levels will be lower than those predicted at the most&exposed receiver.  This is because the 
noise levels presented in this report are based on a realistic worst&case assessment, when the works 
are immediately adjacent to each receiver and therefore at their closest. 

Furthermore, the calculated noise levels will inevitably depend on the number of plant items and 
equipment operating at any one time and their precise location relative to the receiver of interest.  In 
practice, the noise levels will vary due to the fact that plant and equipment will move about the 
worksites and will not all be operating concurrently.   

Given the works are proposed mainly during night&time periods, Table 9 presents a summary of the 
night&time LAeq(15minute) noise level predictions.  The full daytime, evening and night&time LAeq(15minute) 
noise level predictions in comparison to the relevant NMLs for each receiver, where appropriate, are 
presented in Appendix E.  
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A review of the SLR construction noise source database and experience on previous construction 
projects indicates that 8 dB can be added to the predicted LAeq(15minute) noise levels in order to give a 
conservative estimate of the LA1(60second) noise emission levels.  These levels, where appropriate, are 
also presented in Appendix E.  
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Table 9 Construction Noise Summary – Exceedance of Night>time NML 
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01a ! Remove concrete barriers and kerbs  n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

01b ! Clean up excavated material and dispose off site n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

01c ! Saw cutting concrete kerbs and pavement n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

01d ! Set up formwork, reinforcement n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

01e ! Reinforcement mostly assembled off site, some on site assembly 
required 

n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

01f ! Pour concrete n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

U
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nd
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ce

s 

02a ! Sawcut concrete and AC pavement n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

02b ! Remove concrete median sections n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

02c ! Excavate trench for pipe and pit installation n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

02d ! Clean up excavated material and dispose off site n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

02e ! Compact trench base n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

02f ! Install and compact bedding, side and overlay zone material  n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

02g ! Install and compact select material over trench n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

= compliance    = ≤10 dB    = 10 dB to ≤20 dB    = >20 dB or LAeq(15min) >75 dBA 
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02h ! Install infill median sections using concrete n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

02i ! Concrete pavement to be doweled to adjoining pavement  n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

R
ep
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ps
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s 

03a ! New gantry tops manufactured offsite and brought to site for 
installation 

n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

03b ! Existing gantry tops removed n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

03c ! New gantry tops installed n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

03d ! Remove old gantry tops from site n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

N
ew

 w
al
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ay

 04a ! New access walkway manufactured offsite and brought to site for 
installation 

n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

04b ! Holes drilled in existing walkway parapet n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

04c ! Walkway installed n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

In
st

al
l s

ig
na

ge
 05a ! Signage manufactured off site and brought to site for installation n/a n/a n/a n/a 

 
n/a n/a n/a n/a 

           

05b ! Power and communications to be provided to structure (see 
underground utilities) 

n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

05c ! Installation of sign, requires lane closures, lighting towers n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

eq
ui

pm
en

t 

06a ! Saw cut existing AC pavement n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

06b ! Excavate existing AC pavement n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
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06c ! Set up formwork, reinforcement n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

06d ! Reinforcement mostly assembled off site, some on site assembly 
required 

n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

06e ! Pour concrete n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

C
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 s
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 07a ! Saw cut existing concrete slab n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

07b ! Excavate existing concrete slab n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

07c ! Set up formwork, reinforcement n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

07d ! Reinforcement mostly assembled off site, some on site assembly 
required 

n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

07e ! Pour concrete n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

C
on

du
its

 

08a ! Drill concrete n/a n/a n/a n/a 
 

n/a n/a n/a n/a 
           

08b ! Fix conduits/cable trays1 n/a n/a n/a n/a ! n/a n/a n/a n/a ! ! ! ! ! ! ! ! ! ! ! 

 Note 1:  Works not noise intensive.
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5.1.4 Discussion 

Due to the close proximity of the proposed works, many residential receivers are predicted to be 
subjected to noise levels which exceed 75 dBA and would therefore be considered as ‘highly noise 
affected’ as defined by the ICNG (refer to Section 4.2).  Significant exceedances of the NMLs are also 
apparent. 

The higher NML exceendances are typically related to construction scenarios using noise intensive 
machinery such as concrete saws and rockbreakers in the vicinity of the adjacent receivers.  Maximum 
NML exceedances of 16 dB, 17 dB and 26 dB during daytime, evening and night&time out&of&hours 
periods are predicted respectively. 

The sleep disturbance screening goal is also predicted to be exceeded by up to 24 dB for these works. 

It is however reiterated that the presented predictions and above discussion are for a worst&case 
scenario, whereby the construction works are at their closest point to each assessment receiver.  
Given that works are only likely to be adjacent to a particular receiver for a reasonably small 
percentage of the full duration of the works, the subsequent noise levels when works move away from 
a particular location would be notably less than the levels presented in Table 9 and Appendix E. 

5.2 Ground>borne Noise 

The ICNG notes that the ground&borne noise NMLs are only applicable when ground&borne noise 
levels are higher than the corresponding airborne noise levels.   

When considering the location of the proposed works in relation to adjacent receivers (ie surface 
works with negligible screening effects), together with the likely external sensitive receiver airborne 
noise levels of 70 dBA to 80 dBA from the construction works, an assessment of ground&borne noise 
is not required given ground&borne noise levels from the works are likely to be >10 dB below any 
apparent internal noise level.  

This outcome results from a combination of the following: 

• Standard construction of facade elements at the residential towers. 

• The proposed construction methodology, ie concrete sawing of the concrete elements prior to 
rock breaking. 

• The offset distance and vibration propagation path between the works and the potential receivers 
(ie the majority of the works are on a bridge structure). 

• The significant coupling loss which would be apparent at the interface of the ground and the 
foundations of the multi&storey buildings. 

5.3 Construction Vibration Assessment 

5.3.1 Vibration Propagation 

The major potential sources of vibration from the proposed construction activities are during concrete 
removal works. 

The propagation of vibration through the ground is a complex phenomenon.  Even for a simple source, 
the received vibration at any point may include the arrival of several different wave types and depend 
on other effects such as material damping, reflection, and impedance mismatch caused by changes in 
ground conditions along the propagation path.   
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It is useful to note that predictions of vibration normally involve a combination of empirical and 
analytical methods as the various characteristics are normally not sufficiently defined to enable full 
analytical modelling 

5.3.2 Guideline Safe Working Distances 

As a guide, safe working distances for typical items of vibration intensive plant are provided in 
Table 10.  The safe working distances are quoted for both “cosmetic” damage (refer to BS 7385:2 
Evaluation and Measurement for Vibration in Buildings Part 2: Guide to Damage Levels from Ground�
borne Vibration) and human comfort (refer to EPA’s Assessing Vibration: a technical guideline).  The 
safe working distances for building damage must be complied with at all times, unless otherwise 
approved by the relevant authority. 

Table 10 Recommended Safe Working Distances for Vibration Intensive Plant 

Plant Item Rating/Description Safe Working Distance 

Cosmetic Damage 
(BS 7385) 

Human Response 
(EPA Vibration 
Guideline) 

Small Hydraulic 
Hammer 

(300 kg &  5 to 12t excavator) 2 m 7 m 

Medium Hydraulic 
Hammer 

(900 kg > 12 to 18t excavator) 7 m 23 m 

Large Hydraulic 
Hammer 

(1600 kg & 18 to 34t excavator) 22 m 73 m 

Vibratory Sheet Piling Sheet piles 2 m to 20 m 20 m 

Boring Rig ≤ 800 mm 2 m (nominal) N/A 

Jackhammer Hand held 1 m (nominal) Avoid contact 
with structure 

Note:  More stringent conditions may apply to heritage or other sensitive structures.   

The safe working distances presented in Table 10 are indicative and will vary depending on the 
particular item of plant and local geotechnical conditions.  They apply to addressing the risk of 
cosmetic (minor & easily reparable) damage of typical buildings under typical geotechnical conditions. 

For the subject works, a Medium Hydraulic Hammer (or equivalent) or Jackhammer would typically 
be used for concrete removal works   

5.3.3 Construction Vibration Predictions 

In relation to human comfort (response), the safe working distances relate to continuous vibration.  For 
most construction activities, vibration emissions are intermittent in nature and for this reason, higher 
vibration levels, occurring over shorter periods, are allowed. 

Furthermore, vibration intensive works are only likely to be required in certain sections of the project 
area where existing concrete is required to be removed to facilitate lane reconfiguration.  For each of 
the assessment receivers, Table 11 presents the potentially shortest distance to the nearest location 
which is likely to require concrete removal. 

Table 11 Distance to Closest Vibration Intensive Construction Works 

Receiver ID Approximate Distance (m) Receiver ID Approximate Distance (m) 

C&01 >100 R&02 60 

C&02 >100 R&03 65 

C&03 >100 R&04 25 
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C&04 >100 R&05 90 

H&01 >100 R&06 15 

O&01 >100 R&07 >100 

O&02 >100 R&08 >100 

O&03 >100 R&09 >100 

O&04 >100 R&10 >100 

R&01 >100 R&11 >100 

Note: Distances are to Work Zone 1 and 3 in Figure 1.  Work Zone 2 is on an elevated bridge structure which is likely to 
mitigate vibration propagation to the nearby receivers.  Negligible impacts from such works are therefore predicted.  

In general, due to the separation distance between the vibration generating works and the nearby 
receivers, the levels of vibration produced by the proposed construction activities is expected to lie 
below the cosmetic damage criteria.  However the use of a Medium Hydraulic Hammer when 
operating continuously adjacent to the nearest sensitive receivers (apparent at receiver R&06 during 
works within Work Zone 3) may result in vibration levels that begin to approach the recommended 
levels with respect to human response.  

At locations where the works would be in close proximity to buildings and other sensitive structures, 
judicious selection of plant and equipment would be necessary for vibration intensive activities.  
Vibration monitoring is also recommended to confirm the safe working distances. 

5.3.4 Heritage Buildings 

At this stage of the project, the construction vibration assessment of heritage sites and buildings within 
the project area (previously identified in Section 3.2) is considered in the same manner as other 
buildings located in close proximity to the works (ie judicious selection of plant and equipment would 
be necessary for vibration intensive activities).   

It is recommended that during the later stages of the design process, building surveys of such items 
are carried out in order to assess the potential for increased susceptibility to damage from vibration.  
Should these items be considered more susceptible to vibration, reduced vibration criteria levels may 
be applicable and subsequently adopted.  The selection process for suitable equipment to be used in 
the vicinity of these buildings would be influenced by any change in project vibration criteria. 

5.4 Construction Mitigation Measures 

The expected exceedances may at times be concerning for surrounding receivers and particular effort 
should be directed towards the implementation of all reasonable noise and vibration mitigation and 
management strategies. 

Examples of mitigation measures which may be considered appropriate for these works are: 

• Planning of the higher Noise Management Level exceedance activities/locations to be undertaken 
predominantly during the daytime and evening periods, where available and possible. 

• Briefing of the work team in order to create awareness of the locality of sensitive receivers and 
the importance of minimising noise emissions, especially during night&time periods.   

• Ensuring spoil is placed and not dropped into awaiting trucks. 

• Use of less noise/vibration&intensive equipment, where reasonable and feasible. 

• Ensuring that the affected community is kept aware of the current and future construction works 
through a proactive communication strategy.  
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During the detailed design stage, when more specific information is available in relation to the 
proposed construction works, it is recommended that a site specific Construction Noise and Vibration 
Management Plan be prepared, consistent with the requirements of the ICNG.   

This document would address each major stage of the construction works and identify the appropriate 
noise and vibration mitigation and management measures that are to be applied to the works.  The 
document would include procedures for when it will be necessary for the project to undertake 
community liaison measures such as letter box drops, offers of temporary relocation, etc.    

Vibration monitoring may be required to confirm the safe working distances at specific sites. 

6 OPERATIONAL NOISE ASSESSMENT  

Typically either the EPA’s Industrial Noise Policy (INP) or  Road Noise Policy (RNP) are used for 
guiding acoustical assessments of transport interchanges, readiness bays and car parks.   

The SHB Tolling Systems Upgrade works are however not considered to result in any changes to the 
current operation of the bridge in this location.  As such, an assessment against the above documents 
is not required. 

7 CONCLUSIONS  

RMS proposes to modernise the SHB tolling equipment and systems to improve the accuracy and 
reliability of toll collection.   

The proposal comprises the installation of new tolling infrastructure on two existing speed limit signage 
gantries at North Sydney where the Warringah Freeway transitions to the Bradfield Highway near the 
Greenway building and the connection to Alfred Street and Lavender Street. 

Noise and vibration predictions for the construction works associated with the Tolling Systems 
Upgrade have been undertaken.  The predictions indicate that some of the proposed activities are 
likely to exceed the construction goals causing a potentially significant impact at some locations and 
should therefore be managed in accordance with mitigation measures as detailed within this report. 
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1 Sound Level or Noise Level 

The terms ‘sound’ and ‘noise’ are almost interchangeable, except 
that in common usage ‘noise’ is often used to refer to unwanted 
sound. 

Sound (or noise) consists of minute fluctuations in atmospheric 
pressure capable of evoking the sense of hearing.  The human 
ear responds to changes in sound pressure over a very wide 
range.  The loudest sound pressure to which the human ear 
responds is ten million times greater than the softest.  The decibel 
(abbreviated as dB) scale reduces this ratio to a more 
manageable size by the use of logarithms. 

The symbols SPL, L or LP are commonly used to represent Sound 
Pressure Level.  The symbol LA represents A�weighted Sound 
Pressure Level.  The standard reference unit for Sound Pressure 
Levels expressed in decibels is 2 x 10

�5
 Pa. 

2 ‘A’ Weighted Sound Pressure Level 

The overall level of a sound is usually expressed in terms of dBA, 
which is measured using a sound level meter with an ‘A�
weighting’ filter.  This is an electronic filter having a frequency 
response corresponding approximately to that of human hearing. 

People’s hearing is most sensitive to sounds at mid frequencies 
(500 Hz to 4000 Hz), and less sensitive at lower and higher 
frequencies.  Thus, the level of a sound in dBA is a good measure 
of the loudness of that sound.  Different sources having the same 
dBA level generally sound about equally loud. 

A change of 1 dBA or 2 dBA in the level of a sound is difficult for 
most people to detect, whilst a 3 dBA to 5 dBA change 
corresponds to a small but noticeable change in loudness.  A 
10 dBA change corresponds to an approximate doubling or 
halving in loudness.  The table below lists examples of typical 
noise levels 

 

Sound  
Pressure Level 
(dBA) 

Typical  
Source 

Subjective 
Evaluation 

130 Threshold of pain Intolerable 

120 Heavy rock concert Extremely noisy 

110 Grinding on steel 

100 Loud car horn at 3 m Very noisy 

90 Construction site with 
pneumatic hammering 

80 Kerbside of busy street Loud 

70 Loud radio or television 

60 Department store Moderate to quiet 

50 General Office 

40 Inside private office Quiet to very quiet 

30 Inside bedroom 

20 Recording studio Almost silent 

Other weightings (eg B, C and D) are less commonly used than 
A�weighting.  Sound Levels measured without any weighting are 
referred to as ‘linear’, and the units are expressed as dB(lin) or 
dB. 

3 Sound Power Level 

The Sound Power of a source is the rate at which it emits acoustic 
energy.  As with Sound Pressure Levels, Sound Power Levels are 
expressed in decibel units (dB or dBA), but may be identified by 
the symbols SWL or LW, or by the reference unit 10

�12
 W. 

The relationship between Sound Power and Sound Pressure may 
be likened to an electric radiator, which is characterised by a 
power rating, but has an effect on the surrounding environment 
that can be measured in terms of a different parameter, 
temperature. 

4 Statistical Noise Levels 

Sounds that vary in level over time, such as road traffic noise and 
most community noise, are commonly described in terms of the 
statistical exceedance levels LAN, where LAN is the A�weighted 
sound pressure level exceeded for N% of a given measurement 
period.  For example, the LA1 is the noise level exceeded for 1% 
of the time, LA10 the noise exceeded for 10% of the time, and so 
on. 

The following figure presents a hypothetical 15 minute noise 
survey, illustrating various common statistical indices of interest. 
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Of particular relevance, are: 

LA1 The noise level exceeded for 1% of the 15 minute interval. 

LA10 The noise level exceed for 10% of the 15 minute interval.  
This is commonly referred to as the average maximum 
noise level. 

LA90 The noise level exceeded for 90% of the sample period. 
This noise level is described as the average minimum 
background sound level (in the absence of the source 
under consideration), or simply the background level. 

LAeq The A�weighted equivalent noise level (basically the 
average noise level).  It is defined as the steady sound 
level that contains the same amount of acoustical energy 
as the corresponding time�varying sound. 

When dealing with numerous days of statistical noise data, it is 
sometimes necessary to define the typical noise levels at a given 
monitoring location for a particular time of day.  A standardised 
method is available for determining these representative levels. 

This method produces a level representing the ‘repeatable 
minimum’ LA90 noise level over the daytime and night�time 
measurement periods, as required by the EPA.  In addition the 
method produces mean or ‘average’ levels representative of the 
other descriptors (LAeq, LA10, etc). 

5 Tonality 

Tonal noise contains one or more prominent tones (ie distinct 
frequency components), and is normally regarded as more 
offensive than ‘broad band’ noise. 

6 Impulsiveness 

An impulsive noise is characterised by one or more short sharp 
peaks in the time domain, such as occurs during hammering. 
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7 Frequency Analysis 

Frequency analysis is the process used to examine the tones (or 
frequency components) which make up the overall noise or 
vibration signal.  This analysis was traditionally carried out using 
analogue electronic filters, but is now normally carried out using 
Fast Fourier Transform (FFT) analysers. 

The units for frequency are Hertz (Hz), which represent the 
number of cycles per second. 

Frequency analysis can be in: 

• Octave bands (where the centre frequency and width of 
each band is double the previous band) 

• 1/3 octave bands (3 bands in each octave band) 

• Narrow band (where the spectrum is divided into 400 or 
more bands of equal width) 

The following figure shows a 1/3 octave band frequency analysis 
where the noise is dominated by the 200 Hz band.  Note that the 
indicated level of each individual band is less than the overall 
level, which is the logarithmic sum of the bands. 
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8 Vibration 

Vibration may be defined as cyclic or transient motion.  This 
motion can be measured in terms of its displacement, velocity or 
acceleration.  Most assessments of human response to vibration 
or the risk of damage to buildings use measurements of vibration 
velocity.  These may be expressed in terms of ‘peak’ velocity or 
‘rms’ velocity. 

The former is the maximum instantaneous velocity, without any 
averaging, and is sometimes referred to as ‘peak particle velocity’, 
or PPV.  The latter incorporates ‘root mean squared’ averaging 
over some defined time period. 

Vibration measurements may be carried out in a single axis or 
alternatively as triaxial measurements.  Where triaxial 
measurements are used, the axes are commonly designated 
vertical, longitudinal (aligned toward the source) and transverse. 

The common units for velocity are millimetres per second (mm/s).  
As with noise, decibel units can also be used, in which case the 
reference level should always be stated.  A vibration level V, 
expressed in mm/s can be converted to decibels by the formula 
20 log (V/Vo), where Vo is the reference level (10

�9
 m/s).  Care is 

required in this regard, as other reference levels may be used by 
some organizations. 

 

 

 

 

9 Human Perception of Vibration 

People are able to ‘feel’ vibration at levels lower than those 
required to cause even superficial damage to the most 
susceptible classes of building (even though they may not be 
disturbed by the motion).  An individual's perception of motion or 
response to vibration depends very strongly on previous 
experience and expectations, and on other connotations 
associated with the perceived source of the vibration.  For 
example, the vibration that a person responds to as ‘normal’ in a 
car, bus or train is considerably higher than what is perceived as 
‘normal’ in a shop, office or dwelling. 

10 Over:Pressure 

The term ‘over�pressure’ is used to describe the air pressure 
pulse emitted during blasting or similar events.  The peak level of 
an event is normally measured using a microphone in the same 
manner as linear noise (ie unweighted), at frequencies both in 
and below the audible range. 

11 Ground:borne Noise, Structure:borne 
Noise and Regenerated Noise 

Noise that propagates through a structure as vibration and is 
radiated by vibrating wall and floor surfaces is termed 
‘structure�borne noise’, ‘ground�borne noise’ or ‘regenerated 
noise’.  This noise originates as vibration and propagates 
between the source and receiver through the ground and/or 
building structural elements, rather than through the air. 

Typical sources of ground�borne or structure�borne noise include 
tunnelling works, underground railways, excavation plant 
(eg rockbreakers), and building services plant (eg fans, 
compressors and generators). 

The following figure presents the various paths by which vibration 
and ground�borne noise may be transmitted between a source 
and receiver for construction activities occurring within a tunnel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The term ‘regenerated noise’ is also used in other instances 
where energy is converted to noise away from the primary source.  
One example would be a fan blowing air through a discharge grill. 
The fan is the energy source and primary noise source.  
Additional noise may be created by the aerodynamic effect of the 
discharge grill in the airstream.  This secondary noise is referred 
to as regenerated noise 
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Attended ambient noise measurements were undertaken at the noise logger locations in order to quantify 
the noise levels from the various noise sources in the vicinity of the ambient noise monitoring locations.  
During July and August 2012, noise monitoring was conducted at three locations around the proposed 
construction works on the north side of the Sydney Harbour Bridge.  Fifteen minute attended 
measurements were performed using a SVANTEK SVAN�957 sound level meter at the time of logger 
deployment and collection.  The locations of the attended noise measurements are described in Table C1. 

Table C1  Attended Noise Measurement Locations 

Ref. Location Address Description 

NM�N01 McDougall Street (west end) 1 McDougall Street, 
Kirribilli 

No direct line of sight to traffic. 

Logger 1 m north of boundary wall 
belonging to 1 McDougall Street. 

Microphone is 1.5 m above ground level. 

NM�N02 Greenway Building Block D Greenway Drive Traffic obscured by ~1 m high traffic barrier 
along edge of Cahill Expressway. 

Free field measurement. 

Logger on the roof of building in south�west 
corner. 

Microphone 1.5 m above floor level. 

NM�N03 Vibe Hotel North Sydney 88 Alfred Street 
South, Milsons Point 

Direct line of sight to traffic. 

Free field measurement. 

Logger on the roof of building in north�east 
corner. 

Microphone 1.5 m above floor level. 

All noise measurement instrumentation used in the surveys was designed to comply with the requirements 
of Australian Standard AS 1259.2�1990 Acoustics 	 Sound Level Meters.  Part 2: Integrating – Averaging 
and carried appropriate and current NATA calibration certificates.  Calibration of the sound level meter was 
checked before and after each measurement and the variation in calibration at all locations was found to 
be within acceptable limits in all cases.   

During each of the attended noise measurements, the observer noted the various noise sources and noise 
levels influencing the ambient noise environment.  The acoustic environment at each measurement 
location is described in Table C2. 

Table C2  Attended Ambient Noise Measurement Results 

Location 
and Date 

Distance from 
Road (m) 

 

Time of  
Day 

Noise Levels (dBA) Description and Typical 
LAmax Levels (dBA) 

LAmax LA1 LA10 LAeq LA90 

NM�N01 
27/07/2012 

10 m horizontal, 

5 m below road 
level 

 

11:24 am 73 67 64 62 60 Motorbike 70 dBA 

Truck near lane 68 dBA 

Plane 65 dBA 

Typical traffic noise 61�63 dBA 

NM�N01 
03/08/2012 

10 m horizontal, 

5 m below road 
level 

12:38 pm 72 66 64 62 59 Light Truck near lane 64 dBA 

Truck near lane 69 dBA 

Motorbike 72 dBA 

Bus 66 dBA 

Car starting 8 m away 65 dBA 

Typical Traffic 59�64 dBA 

 

 



Appendix C 
Report 610.11574�R3  

Page 2 of 2 

Attended Noise Measurements 

 

(610.11574�R3 Appendix C.doc)  SLR Consulting Australia Pty Ltd 

 

Location 
and Date 

Distance from 
Road (m) 

 

Time of  
Day 

Noise Levels (dBA) Description and Typical 
LAmax Levels (dBA) 

LAmax LA1 LA10 LAeq LA90 

NM�N02 
26/07/2012 

30 m horizontal, 

2 m above Cahill 
Expressway 
road level at 
closest point 

1:01 pm 79 71 67 66 64 Siren 79 dBA 

Motorbike in far lane 69 dBA 

Tangara Train (Down) 62 dBA 

Oscar Train (Up) 64 dBA 

Bus in bus lane 68 dBA 

Motorbike near lane 68 dBA 

NM�N02 
09/08/2012 

30 m horizontal, 

2 m above Cahill 
Expressway 
road level at 
closest point 

10:12 am 74 69 67 66 64 Bus on Cahill 68 dBA 

Bird Noises 70 dBA 

Motorbike in far lane 71 dBA 

Cement Truck Cahill 
Expressway 68 dBA 

Plane 68 dBA 

NM�N03 

26/07/2012 
 

55 m horizontal, 

~45 m above 
Bradfield Hwy 

2:10 pm 84 74 73 72 70 Motorbike 74 dBA 

Estimated air conditioning 
levels ~60 dBA 

Traffic noise levels are very 
steady due to distance from 
road and wide view of road. 

Typical traffic noise 71�73 dBA 

 

NM�N03 

03/08/2012 
 

55 m horizontal, 

~45 m above 
Bradfield Hwy 

12:00 pm 76 75 73 72 71 Cement truck 74 dBA 

Train (Up) track defect 75 dBA 

Petrol tank truck 72�74 dBA 

Typical traffic noise 72�74 dBA 

 

The ambient noise environment at all measurement locations was dominated by general traffic on the 
Bradfield Highway and Cahill Expressway during the attended measurements.  The noise environments 
were characterised by a steady traffic ‘hum’ with occasional higher noise events due to trucks, buses, 
motorbikes and loud cars. 

Mechanical plant including air conditioning equipment on the roof of the Vibe Hotel and the adjacent 
apartment building contributed to noise levels of approximately 60 dBA at logger NM�N03.  The mechanical 
plant noise was just audible over the traffic noise during the attended measurements.  The noise logger 
data confirms that the mechanical plant is likely to dominate the measured noise levels during the night�
time period. 
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Ref. Item Works Ref Equipment
1 

No of 
items 

Max LAeq Sound 
Power Level (dBA) 

Individual 
Item 

Activity 

1 

  

  

  

  

Traffic barriers 

 

a Remove concrete barriers and 
kerbs 

Jackhammer* 1 108
2
 119 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 121 

b Clean up excavated material 
and dispose off site 

Back Hoe (7.5 tonne JCB) 1 102 107 

Bobcat 1 104 

Tipper Truck 1 97 

c Saw cutting concrete kerbs 
and pavement 

Concrete Saw* 1 115
2
 112 

Generator (small) 1 95 

d Set up formwork, 
reinforcement 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

e Reinforcement mostly off site, 
some on site assembly 
required 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

f Pour concrete Concrete Truck / Agitator 2 106 111 

Screen Board 2 100 

Concrete Vibrator 2 102 

Generator (small) 1 95 

Daymakers (4 Aspects) 2 77 

2 

  

  

  

Underground 
Service 

a Sawcut concrete and AC 
pavement 

Concrete Saw* 1 115
2
 112 

Generator (small) 1 95 

b Remove concrete median 
sections 

Jackhammer* 1 108
2
 119 

Compressor 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 121
2
 

Generator (small) 1 95 

c Excavate trench for pipe and 
pit installation 

Back Hoe (7.5 tonne JCB) 1 102 106 

Bobcat 1 104 

d Clean up excavated material 
and dispose off site 

Back Hoe (7.5 tonne JCB) 1 102 107 

Bobcat 1 104 

Tipper Truck 1 97 

e Compact trench base Wacker Rammer* 1 108
2
 108 

Generator (small) 1 95 

f Install and compact bedding, 
side and overlay zone material  

Wacker Rammer* 1 108
2
 109 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Back Hoe (7.5 tonne JCB) 1 102 
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Ref. Item Works Ref Equipment
1 

No of 
items 

Max LAeq Sound 
Power Level (dBA) 

Individual 
Item 

Activity 

g Install and compact select 
material over trench 

Wacker Rammer* 1 108
2
 109 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Back Hoe (7.5 tonne JCB) 1 102 

h Install infill median sections 
using concrete 

Wacker Rammer* 1 108
2
 109 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

Back Hoe (7.5 tonne JCB) 1 102 

i Concrete pavement to be 
doweled to adjoining 
pavement by drilling into 
adjacent concrete and 
installing dowels using epoxy 

Core Drill 1 98 105 

 Generator (small) 1 95 

Truck (10 tonne) 1 98 

Back Hoe (7.5 tonne JCB) 1 102 

Steel Plates 1 n/a 

3 Replace tops of 
gantries 

a New gantry tops 
manufactured offsite, installed 
on site 

Truck (10 tonne) 2 98 105 

Mobile Crane (50 tonne) 2 100 

b Existing gantry tops removed Mobile Crane (50 tonne) 2 100 104 

Hand Tools 1 94 

c New gantry tops installed Mobile Crane (50 tonne) 2 100 104 

Hand Tools 1 94 

d Remove old gantry tops from 
site 

Truck (10 tonne) 2 98 105 

Mobile Crane (50 tonne) 2 100 

4 New access 
walkway installed 

  

  

a New access walkway 
manufactured offsite, installed 
on site 

Truck (10 tonne) 1 98 102 

Mobile Crane (50 tonne) 1 100 

b Holes drilled in existing 
walkway parapet 

Core Drill 1 98 100 

Generator (small) 1 95 

c Walkway installed Mobile Crane (50 tonne) 1 100 100 

5 Install new 
information and 
variable toll price 
signage 

  

  

a Signage manufactured off site, 
installed on site 

Truck (10 tonne) 1 98 102 

Mobile Crane (50 tonne) 1 100 

b Power and communications to 
be provided to structure (see 
underground utilities) 

Jackhammer* 1 108 119 

Compressor 1 95 

Generator (small) 1 95 

Back Hoe (7.5 tonne JCB) 1 102 

Excavator (Breaker)* 1 121
2
 

Truck (10 tonne) 

 

 

 

 

1 98 
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Ref. Item Works Ref Equipment
1 

No of 
items 

Max LAeq Sound 
Power Level (dBA) 

Individual 
Item 

Activity 

c Installation of sign, requires 
lane closures, lighting towers 

Truck (10 tonne) 1 98 103 

Mobile Crane (50 tonne) 1 100 

Elevated Working Platform 1 97 

6 Install equipment 
cabinet slab and 
low retaining wall 

  

  

  

  

a Saw cut existing AC pavement Concrete Saw* 1 115
2
 112 

Generator (small) 1 95 

b Excavate existing AC 
pavement 

Back Hoe (7.5 tonne JCB) 1 102 107 

Bobcat 1 104 

Tipper Truck 1 97 

c Set up formwork, 
reinforcement 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

d Reinforcement mostly 
assembled off site, some on 
site assembly required 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

e Pour concrete Concrete Truck / Agitator 2 106 111 

Screen Board 2 100 

Concrete Vibrator 2 102 

Generator (small) 1 95 

Daymakers (4 Aspects) 2 77 

7 

  

  

  

  

Construct support 
slab for walkway 
stairs 

a Saw cut existing concrete slab Concrete Saw* 1 115
2
 112 

Generator (small) 1 95 

b Excavate existing concrete 
slab 

Back Hoe (7.5 tonne JCB) 1 102 107 

Bobcat 1 104 

Tipper Truck 1 97 

c Set up formwork, 
reinforcement 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

d Reinforcement mostly 
assembled off site, some on 
site assembly required 

Hand Tools 1 94 101 

Generator (small) 1 95 

Truck (10 tonne) 1 98 

e Pour concrete Concrete Truck / Agitator 2 106 111 

Screen Board 2 100 

Concrete Vibrator 2 102 

Generator (small) 1 95 

Daymakers (4 Aspects) 

 

2 77 
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Ref. Item Works Ref Equipment
1 

No of 
items 

Max LAeq Sound 
Power Level (dBA) 

Individual 
Item 

Activity 

8 

  

Inst.conduits/cable 
trays to existing 
structures  

a Drill concrete Core Drill 1 98 98 

b Fix conduits/cable trays  Not noise intensive  � � � 

Note 1:    * denotes “annoying” item of equipment, as defined in the ICNG, and as such includes a +5 dBA penalty to predictions. 

Note 2: Overall SWL assumes a maximum 7.5 minutes on�time in any 15�minute period. 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

01a � Traffic 
barriers � Remove 
concrete barriers 
and kerbs  

N�C�01 70 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 78 n/a � 

N�C�02 62 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 70 n/a � 

N�C�03 42 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 50 n/a � 

N�C�04 59 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 67 n/a � 

N�H�01 66 64 63 54 74 69 68 59 � � � 7 74 n/a � 

N�O�01 58 n/a n/a n/a 55 n/a n/a n/a 3 n/a n/a n/a 66 n/a � 

N�O�02 43 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 51 n/a � 

N�O�03 27 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 35 n/a � 

N�O�04 41 n/a n/a n/a 55 55 55 n/a � � � n/a 49 n/a � 

N�R�01 41 58 58 43 68 63 63 48 � � � � 49 58 � 

N�R�02 61 58 58 43 68 63 63 48 � � � 13 69 58 11 

N�R�03 64 58 58 43 68 63 63 48 � 1 1 16 72 58 14 

N�R�04 81 64 63 54 74 69 68 59 7 12 13 22 89 69 20 

N�R�05 71 64 63 54 74 69 68 59 � 2 3 12 79 69 10 

N�R�06 72 64 63 54 74 69 68 59 � 3 4 13 80 69 11 

N�R�07 66 64 63 54 74 69 68 59 � � � 7 74 69 5 

N�R�08 39 64 63 54 74 69 68 59 � � � � 47 69 � 

N�R�09 60 60 59 49 70 65 64 54 � � � 6 68 64 4 

N�R�10 45 61 59 48 71 66 64 53 � � � � 53 63 � 

N�R�11 36 61 59 48 71 66 64 53 � � � � 44 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

01b � Traffic 
barriers � Clean up 
excavated material 
and dispose off 
site 

N�C�01 58 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 66 n/a � 

N�C�02 50 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 58 n/a � 

N�C�03 30 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 38 n/a � 

N�C�04 47 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 55 n/a � 

N�H�01 54 64 63 54 74 69 68 59 � � � � 62 n/a � 

N�O�01 46 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 54 n/a � 

N�O�02 31 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 39 n/a � 

N�O�03 15 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 23 n/a � 

N�O�04 29 n/a n/a n/a 55 55 55 n/a � � � n/a 37 n/a � 

N�R�01 29 58 58 43 68 63 63 48 � � � � 37 58 � 

N�R�02 49 58 58 43 68 63 63 48 � � � 1 57 58 � 

N�R�03 52 58 58 43 68 63 63 48 � � � 4 60 58 2 

N�R�04 69 64 63 54 74 69 68 59 � � 1 10 77 69 8 

N�R�05 59 64 63 54 74 69 68 59 � � � � 67 69 � 

N�R�06 60 64 63 54 74 69 68 59 � � � 1 68 69 � 

N�R�07 54 64 63 54 74 69 68 59 � � � � 62 69 � 

N�R�08 27 64 63 54 74 69 68 59 � � � � 35 69 � 

N�R�09 48 60 59 49 70 65 64 54 � � � � 56 64 � 

N�R�10 33 61 59 48 71 66 64 53 � � � � 41 63 � 

N�R�11 24 61 59 48 71 66 64 53 � � � � 32 63 � 



Appendix E 
Report 610.11574�R3  

Page 3 of 37 

Construction Noise Predictions � Assessment Table 

 

(610.11574�R3 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

01c � Traffic 
barriers � Saw 
cutting concrete 
kerbs and 
pavement 

N�C�01 63 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 71 n/a � 

N�C�02 55 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 63 n/a � 

N�C�03 35 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 43 n/a � 

N�C�04 52 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 60 n/a � 

N�H�01 59 64 63 54 74 69 68 59 � � � � 67 n/a � 

N�O�01 51 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 59 n/a � 

N�O�02 36 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 44 n/a � 

N�O�03 20 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 28 n/a � 

N�O�04 34 n/a n/a n/a 55 55 55 n/a � � � n/a 42 n/a � 

N�R�01 34 58 58 43 68 63 63 48 � � � � 42 58 � 

N�R�02 54 58 58 43 68 63 63 48 � � � 6 62 58 4 

N�R�03 57 58 58 43 68 63 63 48 � � � 9 65 58 7 

N�R�04 74 64 63 54 74 69 68 59 � 5 6 15 82 69 13 

N�R�05 64 64 63 54 74 69 68 59 � � � 5 72 69 3 

N�R�06 65 64 63 54 74 69 68 59 � � � 6 73 69 4 

N�R�07 59 64 63 54 74 69 68 59 � � � � 67 69 � 

N�R�08 32 64 63 54 74 69 68 59 � � � � 40 69 � 

N�R�09 53 60 59 49 70 65 64 54 � � � � 61 64 � 

N�R�10 38 61 59 48 71 66 64 53 � � � � 46 63 � 

N�R�11 29 61 59 48 71 66 64 53 � � � � 37 63 � 



Appendix E 
Report 610.11574�R3  

Page 4 of 37 

Construction Noise Predictions � Assessment Table 

 

(610.11574�R3 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

01d � Traffic 
barriers � Set up 
formwork, 
reinforcement 

 

N�C�01 52 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 60 n/a � 

N�C�02 44 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 52 n/a � 

N�C�03 24 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 32 n/a � 

N�C�04 41 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 49 n/a � 

N�H�01 48 64 63 54 74 69 68 59 � � � � 56 n/a � 

N�O�01 40 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 48 n/a � 

N�O�02 25 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 33 n/a � 

N�O�03 9 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 17 n/a � 

N�O�04 23 n/a n/a n/a 55 55 55 n/a � � � n/a 31 n/a � 

N�R�01 23 58 58 43 68 63 63 48 � � � � 31 58 � 

N�R�02 43 58 58 43 68 63 63 48 � � � � 51 58 � 

N�R�03 46 58 58 43 68 63 63 48 � � � � 54 58 � 

N�R�04 63 64 63 54 74 69 68 59 � � � 4 71 69 2 

N�R�05 53 64 63 54 74 69 68 59 � � � � 61 69 � 

N�R�06 54 64 63 54 74 69 68 59 � � � � 62 69 � 

N�R�07 48 64 63 54 74 69 68 59 � � � � 56 69 � 

N�R�08 21 64 63 54 74 69 68 59 � � � � 29 69 � 

N�R�09 42 60 59 49 70 65 64 54 � � � � 50 64 � 

N�R�10 27 61 59 48 71 66 64 53 � � � � 35 63 � 

N�R�11 18 61 59 48 71 66 64 53 � � � � 26 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

01e � Traffic 
barriers � 
Reinforcement 
mostly assembled 
off site, some on 
site assembly 
required 

 

N�C�01 52 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 60 n/a � 

N�C�02 44 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 52 n/a � 

N�C�03 24 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 32 n/a � 

N�C�04 41 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 49 n/a � 

N�H�01 48 64 63 54 74 69 68 59 � � � � 56 n/a � 

N�O�01 40 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 48 n/a � 

N�O�02 25 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 33 n/a � 

N�O�03 9 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 17 n/a � 

N�O�04 23 n/a n/a n/a 55 55 55 n/a � � � n/a 31 n/a � 

N�R�01 23 58 58 43 68 63 63 48 � � � � 31 58 � 

N�R�02 43 58 58 43 68 63 63 48 � � � � 51 58 � 

N�R�03 46 58 58 43 68 63 63 48 � � � � 54 58 � 

N�R�04 63 64 63 54 74 69 68 59 � � � 4 71 69 2 

N�R�05 53 64 63 54 74 69 68 59 � � � � 61 69 � 

N�R�06 54 64 63 54 74 69 68 59 � � � � 62 69 � 

N�R�07 48 64 63 54 74 69 68 59 � � � � 56 69 � 

N�R�08 21 64 63 54 74 69 68 59 � � � � 29 69 � 

N�R�09 42 60 59 49 70 65 64 54 � � � � 50 64 � 

N�R�10 27 61 59 48 71 66 64 53 � � � � 35 63 � 

N�R�11 18 61 59 48 71 66 64 53 � � � � 26 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

01f � Traffic 
barriers � Pour 
concrete 

 

N�C�01 62 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 70 n/a � 

N�C�02 54 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 62 n/a � 

N�C�03 34 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 42 n/a � 

N�C�04 51 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 59 n/a � 

N�H�01 58 64 63 54 74 69 68 59 � � � � 66 n/a � 

N�O�01 50 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 58 n/a � 

N�O�02 35 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 43 n/a � 

N�O�03 19 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 27 n/a � 

N�O�04 33 n/a n/a n/a 55 55 55 n/a � � � n/a 41 n/a � 

N�R�01 33 58 58 43 68 63 63 48 � � � � 41 58 � 

N�R�02 53 58 58 43 68 63 63 48 � � � 5 61 58 3 

N�R�03 56 58 58 43 68 63 63 48 � � � 8 64 58 6 

N�R�04 73 64 63 54 74 69 68 59 � 4 5 14 81 69 12 

N�R�05 63 64 63 54 74 69 68 59 � � � 4 71 69 2 

N�R�06 64 64 63 54 74 69 68 59 � � � 5 72 69 3 

N�R�07 58 64 63 54 74 69 68 59 � � � � 66 69 � 

N�R�08 31 64 63 54 74 69 68 59 � � � � 39 69 � 

N�R�09 52 60 59 49 70 65 64 54 � � � � 60 64 � 

N�R�10 37 61 59 48 71 66 64 53 � � � � 45 63 � 

N�R�11 28 61 59 48 71 66 64 53 � � � � 36 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

02a � Underground 
services � Sawcut 
concrete and AC 
pavement 

 

N�C�01 63 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 71 n/a � 

N�C�02 57 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 65 n/a � 

N�C�03 39 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 47 n/a � 

N�C�04 52 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 60 n/a � 

N�H�01 60 64 63 54 74 69 68 59 � � � 1 68 n/a � 

N�O�01 54 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 62 n/a � 

N�O�02 39 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 47 n/a � 

N�O�03 22 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 30 n/a � 

N�O�04 36 n/a n/a n/a 55 55 55 n/a � � � n/a 44 n/a � 

N�R�01 42 58 58 43 68 63 63 48 � � � � 50 58 � 

N�R�02 54 58 58 43 68 63 63 48 � � � 6 62 58 4 

N�R�03 57 58 58 43 68 63 63 48 � � � 9 65 58 7 

N�R�04 78 64 63 54 74 69 68 59 4 9 10 19 86 69 17 

N�R�05 64 64 63 54 74 69 68 59 � � � 5 72 69 3 

N�R�06 71 64 63 54 74 69 68 59 � 2 3 12 79 69 10 

N�R�07 61 64 63 54 74 69 68 59 � � � 2 69 69 � 

N�R�08 40 64 63 54 74 69 68 59 � � � � 48 69 � 

N�R�09 56 60 59 49 70 65 64 54 � � � 2 64 64 � 

N�R�10 39 61 59 48 71 66 64 53 � � � � 47 63 � 

N�R�11 33 61 59 48 71 66 64 53 � � � � 41 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

02b � Underground 
services � Remove 
concrete median 
sections 

 

N�C�01 70 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 78 n/a � 

N�C�02 64 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 72 n/a � 

N�C�03 46 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 54 n/a � 

N�C�04 59 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 67 n/a � 

N�H�01 67 64 63 54 74 69 68 59 � � � 8 75 n/a � 

N�O�01 61 n/a n/a n/a 55 n/a n/a n/a 6 n/a n/a n/a 69 n/a � 

N�O�02 46 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 54 n/a � 

N�O�03 29 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 37 n/a � 

N�O�04 43 n/a n/a n/a 55 55 55 n/a � � � n/a 51 n/a � 

N�R�01 49 58 58 43 68 63 63 48 � � � 1 57 58 � 

N�R�02 61 58 58 43 68 63 63 48 � � � 13 69 58 11 

N�R�03 64 58 58 43 68 63 63 48 � 1 1 16 72 58 14 

N�R�04 85 64 63 54 74 69 68 59 11 16 17 26 93 69 24 

N�R�05 71 64 63 54 74 69 68 59 � 2 3 12 79 69 10 

N�R�06 78 64 63 54 74 69 68 59 4 9 10 19 86 69 17 

N�R�07 68 64 63 54 74 69 68 59 � � � 9 76 69 7 

N�R�08 47 64 63 54 74 69 68 59 � � � � 55 69 � 

N�R�09 63 60 59 49 70 65 64 54 � � � 9 71 64 7 

N�R�10 46 61 59 48 71 66 64 53 � � � � 54 63 � 

N�R�11 40 61 59 48 71 66 64 53 � � � � 48 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

02c � Underground 
services � 
Excavate trench 
for pipe and pit 
installation 

 

N�C�01 57 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 65 n/a � 

N�C�02 51 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 59 n/a � 

N�C�03 33 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 41 n/a � 

N�C�04 46 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 54 n/a � 

N�H�01 54 64 63 54 74 69 68 59 � � � � 62 n/a � 

N�O�01 48 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 56 n/a � 

N�O�02 33 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 41 n/a � 

N�O�03 16 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 24 n/a � 

N�O�04 30 n/a n/a n/a 55 55 55 n/a � � � n/a 38 n/a � 

N�R�01 36 58 58 43 68 63 63 48 � � � � 44 58 � 

N�R�02 48 58 58 43 68 63 63 48 � � � � 56 58 � 

N�R�03 51 58 58 43 68 63 63 48 � � � 3 59 58 1 

N�R�04 72 64 63 54 74 69 68 59 � 3 4 13 80 69 11 

N�R�05 58 64 63 54 74 69 68 59 � � � � 66 69 � 

N�R�06 65 64 63 54 74 69 68 59 � � � 6 73 69 4 

N�R�07 55 64 63 54 74 69 68 59 � � � � 63 69 � 

N�R�08 34 64 63 54 74 69 68 59 � � � � 42 69 � 

N�R�09 50 60 59 49 70 65 64 54 � � � � 58 64 � 

N�R�10 33 61 59 48 71 66 64 53 � � � � 41 63 � 

N�R�11 27 61 59 48 71 66 64 53 � � � � 35 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

02d � Underground 
services � Clean 
up excavated 
material and 
dispose off site 

 

N�C�01 58 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 66 n/a � 

N�C�02 52 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 60 n/a � 

N�C�03 34 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 42 n/a � 

N�C�04 47 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 55 n/a � 

N�H�01 55 64 63 54 74 69 68 59 � � � � 63 n/a � 

N�O�01 49 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 57 n/a � 

N�O�02 34 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 42 n/a � 

N�O�03 17 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 25 n/a � 

N�O�04 31 n/a n/a n/a 55 55 55 n/a � � � n/a 39 n/a � 

N�R�01 37 58 58 43 68 63 63 48 � � � � 45 58 � 

N�R�02 49 58 58 43 68 63 63 48 � � � 1 57 58 � 

N�R�03 52 58 58 43 68 63 63 48 � � � 4 60 58 2 

N�R�04 73 64 63 54 74 69 68 59 � 4 5 14 81 69 12 

N�R�05 59 64 63 54 74 69 68 59 � � � � 67 69 � 

N�R�06 66 64 63 54 74 69 68 59 � � � 7 74 69 5 

N�R�07 56 64 63 54 74 69 68 59 � � � � 64 69 � 

N�R�08 35 64 63 54 74 69 68 59 � � � � 43 69 � 

N�R�09 51 60 59 49 70 65 64 54 � � � � 59 64 � 

N�R�10 34 61 59 48 71 66 64 53 � � � � 42 63 � 

N�R�11 28 61 59 48 71 66 64 53 � � � � 36 63 � 



Appendix E 
Report 610.11574�R3  

Page 11 of 37 

Construction Noise Predictions � Assessment Table 

 

(610.11574�R3 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

02e � Underground 
services � 
Compact trench 
base 

 

N�C�01 59 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 67 n/a � 

N�C�02 53 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 61 n/a � 

N�C�03 35 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 43 n/a � 

N�C�04 48 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 56 n/a � 

N�H�01 56 64 63 54 74 69 68 59 � � � � 64 n/a � 

N�O�01 50 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 58 n/a � 

N�O�02 35 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 43 n/a � 

N�O�03 18 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 26 n/a � 

N�O�04 32 n/a n/a n/a 55 55 55 n/a � � � n/a 40 n/a � 

N�R�01 38 58 58 43 68 63 63 48 � � � � 46 58 � 

N�R�02 50 58 58 43 68 63 63 48 � � � 2 58 58 � 

N�R�03 53 58 58 43 68 63 63 48 � � � 5 61 58 3 

N�R�04 74 64 63 54 74 69 68 59 � 5 6 15 82 69 13 

N�R�05 60 64 63 54 74 69 68 59 � � � 1 68 69 � 

N�R�06 67 64 63 54 74 69 68 59 � � � 8 75 69 6 

N�R�07 57 64 63 54 74 69 68 59 � � � � 65 69 � 

N�R�08 36 64 63 54 74 69 68 59 � � � � 44 69 � 

N�R�09 52 60 59 49 70 65 64 54 � � � � 60 64 � 

N�R�10 35 61 59 48 71 66 64 53 � � � � 43 63 � 

N�R�11 29 61 59 48 71 66 64 53 � � � � 37 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

02f � Underground 
services � Install 
and compact 
bedding, side and 
overlay zone 
material  

 

N�C�01 60 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 68 n/a � 

N�C�02 54 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 62 n/a � 

N�C�03 36 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 44 n/a � 

N�C�04 49 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 57 n/a � 

N�H�01 57 64 63 54 74 69 68 59 � � � � 65 n/a � 

N�O�01 51 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 59 n/a � 

N�O�02 36 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 44 n/a � 

N�O�03 19 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 27 n/a � 

N�O�04 33 n/a n/a n/a 55 55 55 n/a � � � n/a 41 n/a � 

N�R�01 39 58 58 43 68 63 63 48 � � � � 47 58 � 

N�R�02 51 58 58 43 68 63 63 48 � � � 3 59 58 1 

N�R�03 54 58 58 43 68 63 63 48 � � � 6 62 58 4 

N�R�04 75 64 63 54 74 69 68 59 1 6 7 16 83 69 14 

N�R�05 61 64 63 54 74 69 68 59 � � � 2 69 69 � 

N�R�06 68 64 63 54 74 69 68 59 � � � 9 76 69 7 

N�R�07 58 64 63 54 74 69 68 59 � � � � 66 69 � 

N�R�08 37 64 63 54 74 69 68 59 � � � � 45 69 � 

N�R�09 53 60 59 49 70 65 64 54 � � � � 61 64 � 

N�R�10 36 61 59 48 71 66 64 53 � � � � 44 63 � 

N�R�11 30 61 59 48 71 66 64 53 � � � � 38 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

02g � Underground 
services � Install 
and compact 
select material 
over trench 

 

N�C�01 60 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 68 n/a � 

N�C�02 54 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 62 n/a � 

N�C�03 36 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 44 n/a � 

N�C�04 49 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 57 n/a � 

N�H�01 57 64 63 54 74 69 68 59 � � � � 65 n/a � 

N�O�01 51 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 59 n/a � 

N�O�02 36 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 44 n/a � 

N�O�03 19 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 27 n/a � 

N�O�04 33 n/a n/a n/a 55 55 55 n/a � � � n/a 41 n/a � 

N�R�01 39 58 58 43 68 63 63 48 � � � � 47 58 � 

N�R�02 51 58 58 43 68 63 63 48 � � � 3 59 58 1 

N�R�03 54 58 58 43 68 63 63 48 � � � 6 62 58 4 

N�R�04 75 64 63 54 74 69 68 59 1 6 7 16 83 69 14 

N�R�05 61 64 63 54 74 69 68 59 � � � 2 69 69 � 

N�R�06 68 64 63 54 74 69 68 59 � � � 9 76 69 7 

N�R�07 58 64 63 54 74 69 68 59 � � � � 66 69 � 

N�R�08 37 64 63 54 74 69 68 59 � � � � 45 69 � 

N�R�09 53 60 59 49 70 65 64 54 � � � � 61 64 � 

N�R�10 36 61 59 48 71 66 64 53 � � � � 44 63 � 

N�R�11 30 61 59 48 71 66 64 53 � � � � 38 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

02h � Underground 
services � Install 
infill median 
sections using 
concrete 

 

N�C�01 60 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 68 n/a � 

N�C�02 54 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 62 n/a � 

N�C�03 36 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 44 n/a � 

N�C�04 49 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 57 n/a � 

N�H�01 57 64 63 54 74 69 68 59 � � � � 65 n/a � 

N�O�01 51 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 59 n/a � 

N�O�02 36 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 44 n/a � 

N�O�03 19 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 27 n/a � 

N�O�04 33 n/a n/a n/a 55 55 55 n/a � � � n/a 41 n/a � 

N�R�01 39 58 58 43 68 63 63 48 � � � � 47 58 � 

N�R�02 51 58 58 43 68 63 63 48 � � � 3 59 58 1 

N�R�03 54 58 58 43 68 63 63 48 � � � 6 62 58 4 

N�R�04 75 64 63 54 74 69 68 59 1 6 7 16 83 69 14 

N�R�05 61 64 63 54 74 69 68 59 � � � 2 69 69 � 

N�R�06 68 64 63 54 74 69 68 59 � � � 9 76 69 7 

N�R�07 58 64 63 54 74 69 68 59 � � � � 66 69 � 

N�R�08 37 64 63 54 74 69 68 59 � � � � 45 69 � 

N�R�09 53 60 59 49 70 65 64 54 � � � � 61 64 � 

N�R�10 36 61 59 48 71 66 64 53 � � � � 44 63 � 

N�R�11 30 61 59 48 71 66 64 53 � � � � 38 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

02i � Underground 
services � 
Concrete 
pavement to be 
doweled to 
adjoining 
pavement by 
drilling into 
adjacent concrete 
and installing 
dowels using 
epoxy 

 

N�C�01 56 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 64 n/a � 

N�C�02 50 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 58 n/a � 

N�C�03 32 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 40 n/a � 

N�C�04 45 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 53 n/a � 

N�H�01 53 64 63 54 74 69 68 59 � � � � 61 n/a � 

N�O�01 47 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 55 n/a � 

N�O�02 32 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 40 n/a � 

N�O�03 15 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 23 n/a � 

N�O�04 29 n/a n/a n/a 55 55 55 n/a � � � n/a 37 n/a � 

N�R�01 35 58 58 43 68 63 63 48 � � � � 43 58 � 

N�R�02 47 58 58 43 68 63 63 48 � � � � 55 58 � 

N�R�03 50 58 58 43 68 63 63 48 � � � 2 58 58 � 

N�R�04 71 64 63 54 74 69 68 59 � 2 3 12 79 69 10 

N�R�05 57 64 63 54 74 69 68 59 � � � � 65 69 � 

N�R�06 64 64 63 54 74 69 68 59 � � � 5 72 69 3 

N�R�07 54 64 63 54 74 69 68 59 � � � � 62 69 � 

N�R�08 33 64 63 54 74 69 68 59 � � � � 41 69 � 

N�R�09 49 60 59 49 70 65 64 54 � � � � 57 64 � 

N�R�10 32 61 59 48 71 66 64 53 � � � � 40 63 � 

N�R�11 26 61 59 48 71 66 64 53 � � � � 34 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

03a � Replace tops 
of gantries � New 
gantry tops 
manufactured 
offsite and brought 
to site for 
installation 

 

N�C�01 56 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 64 n/a � 

N�C�02 48 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 56 n/a � 

N�C�03 28 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 36 n/a � 

N�C�04 45 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 53 n/a � 

N�H�01 52 64 63 54 74 69 68 59 � � � � 60 n/a � 

N�O�01 44 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 52 n/a � 

N�O�02 29 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 37 n/a � 

N�O�03 13 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 21 n/a � 

N�O�04 27 n/a n/a n/a 55 55 55 n/a � � � n/a 35 n/a � 

N�R�01 27 58 58 43 68 63 63 48 � � � � 35 58 � 

N�R�02 47 58 58 43 68 63 63 48 � � � � 55 58 � 

N�R�03 50 58 58 43 68 63 63 48 � � � 2 58 58 � 

N�R�04 67 64 63 54 74 69 68 59 � � � 8 75 69 6 

N�R�05 57 64 63 54 74 69 68 59 � � � � 65 69 � 

N�R�06 58 64 63 54 74 69 68 59 � � � � 66 69 � 

N�R�07 52 64 63 54 74 69 68 59 � � � � 60 69 � 

N�R�08 25 64 63 54 74 69 68 59 � � � � 33 69 � 

N�R�09 46 60 59 49 70 65 64 54 � � � � 54 64 � 

N�R�10 31 61 59 48 71 66 64 53 � � � � 39 63 � 

N�R�11 22 61 59 48 71 66 64 53 � � � � 30 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

03b � Replace tops 
of gantries � 
Existing gantry 
tops removed 

 

N�C�01 55 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 63 n/a � 

N�C�02 47 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 55 n/a � 

N�C�03 27 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 35 n/a � 

N�C�04 44 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 52 n/a � 

N�H�01 51 64 63 54 74 69 68 59 � � � � 59 n/a � 

N�O�01 43 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 51 n/a � 

N�O�02 28 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 36 n/a � 

N�O�03 12 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 20 n/a � 

N�O�04 26 n/a n/a n/a 55 55 55 n/a � � � n/a 34 n/a � 

N�R�01 26 58 58 43 68 63 63 48 � � � � 34 58 � 

N�R�02 46 58 58 43 68 63 63 48 � � � � 54 58 � 

N�R�03 49 58 58 43 68 63 63 48 � � � 1 57 58 � 

N�R�04 66 64 63 54 74 69 68 59 � � � 7 74 69 5 

N�R�05 56 64 63 54 74 69 68 59 � � � � 64 69 � 

N�R�06 57 64 63 54 74 69 68 59 � � � � 65 69 � 

N�R�07 51 64 63 54 74 69 68 59 � � � � 59 69 � 

N�R�08 24 64 63 54 74 69 68 59 � � � � 32 69 � 

N�R�09 45 60 59 49 70 65 64 54 � � � � 53 64 � 

N�R�10 30 61 59 48 71 66 64 53 � � � � 38 63 � 

N�R�11 21 61 59 48 71 66 64 53 � � � � 29 63 � 



Appendix E 
Report 610.11574�R3  

Page 18 of 37 

Construction Noise Predictions � Assessment Table 

 

(610.11574�R3 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

03c � Replace tops 
of gantries � New 
gantry tops 
installed 

 

N�C�01 55 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 63 n/a � 

N�C�02 47 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 55 n/a � 

N�C�03 27 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 35 n/a � 

N�C�04 44 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 52 n/a � 

N�H�01 51 64 63 54 74 69 68 59 � � � � 59 n/a � 

N�O�01 43 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 51 n/a � 

N�O�02 28 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 36 n/a � 

N�O�03 12 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 20 n/a � 

N�O�04 26 n/a n/a n/a 55 55 55 n/a � � � n/a 34 n/a � 

N�R�01 26 58 58 43 68 63 63 48 � � � � 34 58 � 

N�R�02 46 58 58 43 68 63 63 48 � � � � 54 58 � 

N�R�03 49 58 58 43 68 63 63 48 � � � 1 57 58 � 

N�R�04 66 64 63 54 74 69 68 59 � � � 7 74 69 5 

N�R�05 56 64 63 54 74 69 68 59 � � � � 64 69 � 

N�R�06 57 64 63 54 74 69 68 59 � � � � 65 69 � 

N�R�07 51 64 63 54 74 69 68 59 � � � � 59 69 � 

N�R�08 24 64 63 54 74 69 68 59 � � � � 32 69 � 

N�R�09 45 60 59 49 70 65 64 54 � � � � 53 64 � 

N�R�10 30 61 59 48 71 66 64 53 � � � � 38 63 � 

N�R�11 21 61 59 48 71 66 64 53 � � � � 29 63 � 



Appendix E 
Report 610.11574�R3  

Page 19 of 37 

Construction Noise Predictions � Assessment Table 

 

(610.11574�R3 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

03d � Replace tops 
of gantries � 
Remove old gantry 
tops from site 

 

N�C�01 56 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 64 n/a � 

N�C�02 48 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 56 n/a � 

N�C�03 28 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 36 n/a � 

N�C�04 45 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 53 n/a � 

N�H�01 52 64 63 54 74 69 68 59 � � � � 60 n/a � 

N�O�01 44 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 52 n/a � 

N�O�02 29 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 37 n/a � 

N�O�03 13 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 21 n/a � 

N�O�04 27 n/a n/a n/a 55 55 55 n/a � � � n/a 35 n/a � 

N�R�01 27 58 58 43 68 63 63 48 � � � � 35 58 � 

N�R�02 47 58 58 43 68 63 63 48 � � � � 55 58 � 

N�R�03 50 58 58 43 68 63 63 48 � � � 2 58 58 � 

N�R�04 67 64 63 54 74 69 68 59 � � � 8 75 69 6 

N�R�05 57 64 63 54 74 69 68 59 � � � � 65 69 � 

N�R�06 58 64 63 54 74 69 68 59 � � � � 66 69 � 

N�R�07 52 64 63 54 74 69 68 59 � � � � 60 69 � 

N�R�08 25 64 63 54 74 69 68 59 � � � � 33 69 � 

N�R�09 46 60 59 49 70 65 64 54 � � � � 54 64 � 

N�R�10 31 61 59 48 71 66 64 53 � � � � 39 63 � 

N�R�11 22 61 59 48 71 66 64 53 � � � � 30 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

04a � New access 
walkway installed � 
New access 
walkway 
manufactured 
offsite and brought 
to site for 
installation 

N�C�01 44 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 52 n/a � 

N�C�02 24 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 32 n/a � 

N�C�03 34 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 42 n/a � 

N�C�04 21 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 29 n/a � 

N�H�01 27 64 63 54 74 69 68 59 � � � � 35 n/a � 

N�O�01 34 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 42 n/a � 

N�O�02 33 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 41 n/a � 

N�O�03 22 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 30 n/a � 

N�O�04 26 n/a n/a n/a 55 55 55 n/a � � � n/a 34 n/a � 

N�R�01 14 58 58 43 68 63 63 48 � � � � 22 58 � 

N�R�02 26 58 58 43 68 63 63 48 � � � � 34 58 � 

N�R�03 47 58 58 43 68 63 63 48 � � � � 55 58 � 

N�R�04 69 64 63 54 74 69 68 59 � � 1 10 77 69 8 

N�R�05 36 64 63 54 74 69 68 59 � � � � 44 69 � 

N�R�06 59 64 63 54 74 69 68 59 � � � � 67 69 � 

N�R�07 29 64 63 54 74 69 68 59 � � � � 37 69 � 

N�R�08 23 64 63 54 74 69 68 59 � � � � 31 69 � 

N�R�09 23 60 59 49 70 65 64 54 � � � � 31 64 � 

N�R�10 23 61 59 48 71 66 64 53 � � � � 31 63 � 

N�R�11 25 61 59 48 71 66 64 53 � � � � 33 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

04b � New access 
walkway installed � 
Holes drilled in 
existing walkway 
parapet 

 

N�C�01 42 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 50 n/a � 

N�C�02 22 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 30 n/a � 

N�C�03 32 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 40 n/a � 

N�C�04 19 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 27 n/a � 

N�H�01 25 64 63 54 74 69 68 59 � � � � 33 n/a � 

N�O�01 32 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 40 n/a � 

N�O�02 31 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 39 n/a � 

N�O�03 20 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 28 n/a � 

N�O�04 24 n/a n/a n/a 55 55 55 n/a � � � n/a 32 n/a � 

N�R�01 12 58 58 43 68 63 63 48 � � � � 20 58 � 

N�R�02 24 58 58 43 68 63 63 48 � � � � 32 58 � 

N�R�03 45 58 58 43 68 63 63 48 � � � � 53 58 � 

N�R�04 67 64 63 54 74 69 68 59 � � � 8 75 69 6 

N�R�05 34 64 63 54 74 69 68 59 � � � � 42 69 � 

N�R�06 57 64 63 54 74 69 68 59 � � � � 65 69 � 

N�R�07 27 64 63 54 74 69 68 59 � � � � 35 69 � 

N�R�08 21 64 63 54 74 69 68 59 � � � � 29 69 � 

N�R�09 21 60 59 49 70 65 64 54 � � � � 29 64 � 

N�R�10 21 61 59 48 71 66 64 53 � � � � 29 63 � 

N�R�11 23 61 59 48 71 66 64 53 � � � � 31 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

04c � New access 
walkway installed � 
Walkway installed 

 

N�C�01 42 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 50 n/a � 

N�C�02 22 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 30 n/a � 

N�C�03 32 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 40 n/a � 

N�C�04 19 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 27 n/a � 

N�H�01 25 64 63 54 74 69 68 59 � � � � 33 n/a � 

N�O�01 32 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 40 n/a � 

N�O�02 31 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 39 n/a � 

N�O�03 20 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 28 n/a � 

N�O�04 24 n/a n/a n/a 55 55 55 n/a � � � n/a 32 n/a � 

N�R�01 12 58 58 43 68 63 63 48 � � � � 20 58 � 

N�R�02 24 58 58 43 68 63 63 48 � � � � 32 58 � 

N�R�03 45 58 58 43 68 63 63 48 � � � � 53 58 � 

N�R�04 67 64 63 54 74 69 68 59 � � � 8 75 69 6 

N�R�05 34 64 63 54 74 69 68 59 � � � � 42 69 � 

N�R�06 57 64 63 54 74 69 68 59 � � � � 65 69 � 

N�R�07 27 64 63 54 74 69 68 59 � � � � 35 69 � 

N�R�08 21 64 63 54 74 69 68 59 � � � � 29 69 � 

N�R�09 21 60 59 49 70 65 64 54 � � � � 29 64 � 

N�R�10 21 61 59 48 71 66 64 53 � � � � 29 63 � 

N�R�11 23 61 59 48 71 66 64 53 � � � � 31 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

05a � Install new 
information and 
variable toll price 
signage � Signage 
manufactured off 
site and brought to 
site for installation 

 

N�C�01 53 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 61 n/a � 

N�C�02 45 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 53 n/a � 

N�C�03 25 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 33 n/a � 

N�C�04 42 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 50 n/a � 

N�H�01 49 64 63 54 74 69 68 59 � � � � 57 n/a � 

N�O�01 41 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 49 n/a � 

N�O�02 26 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 34 n/a � 

N�O�03 10 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 18 n/a � 

N�O�04 24 n/a n/a n/a 55 55 55 n/a � � � n/a 32 n/a � 

N�R�01 24 58 58 43 68 63 63 48 � � � � 32 58 � 

N�R�02 44 58 58 43 68 63 63 48 � � � � 52 58 � 

N�R�03 47 58 58 43 68 63 63 48 � � � � 55 58 � 

N�R�04 64 64 63 54 74 69 68 59 � � � 5 72 69 3 

N�R�05 54 64 63 54 74 69 68 59 � � � � 62 69 � 

N�R�06 55 64 63 54 74 69 68 59 � � � � 63 69 � 

N�R�07 49 64 63 54 74 69 68 59 � � � � 57 69 � 

N�R�08 22 64 63 54 74 69 68 59 � � � � 30 69 � 

N�R�09 43 60 59 49 70 65 64 54 � � � � 51 64 � 

N�R�10 28 61 59 48 71 66 64 53 � � � � 36 63 � 

N�R�11 19 61 59 48 71 66 64 53 � � � � 27 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

05b � Install new 
information and 
variable toll price 
signage � Power 
and 
communications to 
be provided to 
structure (see 
underground 
utilities) 

 

N�C�01 70 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 78 n/a � 

N�C�02 62 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 70 n/a � 

N�C�03 42 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 50 n/a � 

N�C�04 59 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 67 n/a � 

N�H�01 66 64 63 54 74 69 68 59 � � � 7 74 n/a � 

N�O�01 58 n/a n/a n/a 55 n/a n/a n/a 3 n/a n/a n/a 66 n/a � 

N�O�02 43 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 51 n/a � 

N�O�03 27 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 35 n/a � 

N�O�04 41 n/a n/a n/a 55 55 55 n/a � � � n/a 49 n/a � 

N�R�01 41 58 58 43 68 63 63 48 � � � � 49 58 � 

N�R�02 61 58 58 43 68 63 63 48 � � � 13 69 58 11 

N�R�03 64 58 58 43 68 63 63 48 � 1 1 16 72 58 14 

N�R�04 81 64 63 54 74 69 68 59 7 12 13 22 89 69 20 

N�R�05 71 64 63 54 74 69 68 59 � 2 3 12 79 69 10 

N�R�06 72 64 63 54 74 69 68 59 � 3 4 13 80 69 11 

N�R�07 66 64 63 54 74 69 68 59 � � � 7 74 69 5 

N�R�08 39 64 63 54 74 69 68 59 � � � � 47 69 � 

N�R�09 60 60 59 49 70 65 64 54 � � � 6 68 64 4 

N�R�10 45 61 59 48 71 66 64 53 � � � � 53 63 � 

N�R�11 36 61 59 48 71 66 64 53 � � � � 44 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

05c � Install new 
information and 
variable toll price 
signage � 
Installation of sign, 
requires lane 
closures, lighting 
towers 

 

N�C�01 54 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 62 n/a � 

N�C�02 46 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 54 n/a � 

N�C�03 26 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 34 n/a � 

N�C�04 43 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 51 n/a � 

N�H�01 50 64 63 54 74 69 68 59 � � � � 58 n/a � 

N�O�01 42 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 50 n/a � 

N�O�02 27 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 35 n/a � 

N�O�03 11 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 19 n/a � 

N�O�04 25 n/a n/a n/a 55 55 55 n/a � � � n/a 33 n/a � 

N�R�01 25 58 58 43 68 63 63 48 � � � � 33 58 � 

N�R�02 45 58 58 43 68 63 63 48 � � � � 53 58 � 

N�R�03 48 58 58 43 68 63 63 48 � � � � 56 58 � 

N�R�04 65 64 63 54 74 69 68 59 � � � 6 73 69 4 

N�R�05 55 64 63 54 74 69 68 59 � � � � 63 69 � 

N�R�06 56 64 63 54 74 69 68 59 � � � � 64 69 � 

N�R�07 50 64 63 54 74 69 68 59 � � � � 58 69 � 

N�R�08 23 64 63 54 74 69 68 59 � � � � 31 69 � 

N�R�09 44 60 59 49 70 65 64 54 � � � � 52 64 � 

N�R�10 29 61 59 48 71 66 64 53 � � � � 37 63 � 

N�R�11 20 61 59 48 71 66 64 53 � � � � 28 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

06a � Install 
equipment cabinet 
slab and low 
retaining wall � 
Saw cut existing 
AC pavement 

 

N�C�01 61 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 69 n/a � 

N�C�02 57 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 65 n/a � 

N�C�03 39 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 47 n/a � 

N�C�04 43 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 51 n/a � 

N�H�01 60 64 63 54 74 69 68 59 � � � 1 68 n/a � 

N�O�01 54 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 62 n/a � 

N�O�02 39 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 47 n/a � 

N�O�03 22 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 30 n/a � 

N�O�04 36 n/a n/a n/a 55 55 55 n/a � � � n/a 44 n/a � 

N�R�01 42 58 58 43 68 63 63 48 � � � � 50 58 � 

N�R�02 48 58 58 43 68 63 63 48 � � � � 56 58 � 

N�R�03 57 58 58 43 68 63 63 48 � � � 9 65 58 7 

N�R�04 78 64 63 54 74 69 68 59 4 9 10 19 86 69 17 

N�R�05 64 64 63 54 74 69 68 59 � � � 5 72 69 3 

N�R�06 71 64 63 54 74 69 68 59 � 2 3 12 79 69 10 

N�R�07 61 64 63 54 74 69 68 59 � � � 2 69 69 � 

N�R�08 40 64 63 54 74 69 68 59 � � � � 48 69 � 

N�R�09 56 60 59 49 70 65 64 54 � � � 2 64 64 � 

N�R�10 39 61 59 48 71 66 64 53 � � � � 47 63 � 

N�R�11 33 61 59 48 71 66 64 53 � � � � 41 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

06b � Install 
equipment cabinet 
slab and low 
retaining wall � 
Excavate existing 
AC pavement 

 

N�C�01 56 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 64 n/a � 

N�C�02 52 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 60 n/a � 

N�C�03 34 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 42 n/a � 

N�C�04 38 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 46 n/a � 

N�H�01 55 64 63 54 74 69 68 59 � � � � 63 n/a � 

N�O�01 49 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 57 n/a � 

N�O�02 34 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 42 n/a � 

N�O�03 17 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 25 n/a � 

N�O�04 31 n/a n/a n/a 55 55 55 n/a � � � n/a 39 n/a � 

N�R�01 37 58 58 43 68 63 63 48 � � � � 45 58 � 

N�R�02 43 58 58 43 68 63 63 48 � � � � 51 58 � 

N�R�03 52 58 58 43 68 63 63 48 � � � 4 60 58 2 

N�R�04 73 64 63 54 74 69 68 59 � 4 5 14 81 69 12 

N�R�05 59 64 63 54 74 69 68 59 � � � � 67 69 � 

N�R�06 66 64 63 54 74 69 68 59 � � � 7 74 69 5 

N�R�07 56 64 63 54 74 69 68 59 � � � � 64 69 � 

N�R�08 35 64 63 54 74 69 68 59 � � � � 43 69 � 

N�R�09 51 60 59 49 70 65 64 54 � � � � 59 64 � 

N�R�10 34 61 59 48 71 66 64 53 � � � � 42 63 � 

N�R�11 28 61 59 48 71 66 64 53 � � � � 36 63 � 



Appendix E 
Report 610.11574�R3  

Page 28 of 37 

Construction Noise Predictions � Assessment Table 

 

(610.11574�R3 Appendix E.docx)  SLR Consulting Australia Pty Ltd 

 

Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

06c � Install 
equipment cabinet 
slab and low 
retaining wall � Set 
up formwork, 
reinforcement 

 

N�C�01 50 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 58 n/a � 

N�C�02 46 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 54 n/a � 

N�C�03 28 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 36 n/a � 

N�C�04 32 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 40 n/a � 

N�H�01 49 64 63 54 74 69 68 59 � � � � 57 n/a � 

N�O�01 43 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 51 n/a � 

N�O�02 28 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 36 n/a � 

N�O�03 11 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 19 n/a � 

N�O�04 25 n/a n/a n/a 55 55 55 n/a � � � n/a 33 n/a � 

N�R�01 31 58 58 43 68 63 63 48 � � � � 39 58 � 

N�R�02 37 58 58 43 68 63 63 48 � � � � 45 58 � 

N�R�03 46 58 58 43 68 63 63 48 � � � � 54 58 � 

N�R�04 67 64 63 54 74 69 68 59 � � � 8 75 69 6 

N�R�05 53 64 63 54 74 69 68 59 � � � � 61 69 � 

N�R�06 60 64 63 54 74 69 68 59 � � � 1 68 69 � 

N�R�07 50 64 63 54 74 69 68 59 � � � � 58 69 � 

N�R�08 29 64 63 54 74 69 68 59 � � � � 37 69 � 

N�R�09 45 60 59 49 70 65 64 54 � � � � 53 64 � 

N�R�10 28 61 59 48 71 66 64 53 � � � � 36 63 � 

N�R�11 22 61 59 48 71 66 64 53 � � � � 30 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

06d � Install 
equipment cabinet 
slab and low 
retaining wall � 
Reinforcement 
mostly assembled 
off site, some on 
site assembly 
required 

 

N�C�01 50 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 58 n/a � 

N�C�02 46 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 54 n/a � 

N�C�03 28 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 36 n/a � 

N�C�04 32 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 40 n/a � 

N�H�01 49 64 63 54 74 69 68 59 � � � � 57 n/a � 

N�O�01 43 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 51 n/a � 

N�O�02 28 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 36 n/a � 

N�O�03 11 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 19 n/a � 

N�O�04 25 n/a n/a n/a 55 55 55 n/a � � � n/a 33 n/a � 

N�R�01 31 58 58 43 68 63 63 48 � � � � 39 58 � 

N�R�02 37 58 58 43 68 63 63 48 � � � � 45 58 � 

N�R�03 46 58 58 43 68 63 63 48 � � � � 54 58 � 

N�R�04 67 64 63 54 74 69 68 59 � � � 8 75 69 6 

N�R�05 53 64 63 54 74 69 68 59 � � � � 61 69 � 

N�R�06 60 64 63 54 74 69 68 59 � � � 1 68 69 � 

N�R�07 50 64 63 54 74 69 68 59 � � � � 58 69 � 

N�R�08 29 64 63 54 74 69 68 59 � � � � 37 69 � 

N�R�09 45 60 59 49 70 65 64 54 � � � � 53 64 � 

N�R�10 28 61 59 48 71 66 64 53 � � � � 36 63 � 

N�R�11 22 61 59 48 71 66 64 53 � � � � 30 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

06e � Install 
equipment cabinet 
slab and low 
retaining wall � 
Pour concrete 

 

N�C�01 60 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 68 n/a � 

N�C�02 56 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 64 n/a � 

N�C�03 38 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 46 n/a � 

N�C�04 42 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 50 n/a � 

N�H�01 59 64 63 54 74 69 68 59 � � � � 67 n/a � 

N�O�01 53 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 61 n/a � 

N�O�02 38 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 46 n/a � 

N�O�03 21 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 29 n/a � 

N�O�04 35 n/a n/a n/a 55 55 55 n/a � � � n/a 43 n/a � 

N�R�01 41 58 58 43 68 63 63 48 � � � � 49 58 � 

N�R�02 47 58 58 43 68 63 63 48 � � � � 55 58 � 

N�R�03 56 58 58 43 68 63 63 48 � � � 8 64 58 6 

N�R�04 77 64 63 54 74 69 68 59 3 8 9 18 85 69 16 

N�R�05 63 64 63 54 74 69 68 59 � � � 4 71 69 2 

N�R�06 70 64 63 54 74 69 68 59 � 1 2 11 78 69 9 

N�R�07 60 64 63 54 74 69 68 59 � � � 1 68 69 � 

N�R�08 39 64 63 54 74 69 68 59 � � � � 47 69 � 

N�R�09 55 60 59 49 70 65 64 54 � � � 1 63 64 � 

N�R�10 38 61 59 48 71 66 64 53 � � � � 46 63 � 

N�R�11 32 61 59 48 71 66 64 53 � � � � 40 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

07a � Construct 
support slab for 
walkway stairs � 
Saw cut existing 
concrete slab 

 

N�C�01 63 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 71 n/a � 

N�C�02 55 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 63 n/a � 

N�C�03 35 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 43 n/a � 

N�C�04 52 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 60 n/a � 

N�H�01 59 64 63 54 74 69 68 59 � � � � 67 n/a � 

N�O�01 51 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 59 n/a � 

N�O�02 36 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 44 n/a � 

N�O�03 20 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 28 n/a � 

N�O�04 34 n/a n/a n/a 55 55 55 n/a � � � n/a 42 n/a � 

N�R�01 34 58 58 43 68 63 63 48 � � � � 42 58 � 

N�R�02 54 58 58 43 68 63 63 48 � � � 6 62 58 4 

N�R�03 57 58 58 43 68 63 63 48 � � � 9 65 58 7 

N�R�04 74 64 63 54 74 69 68 59 � 5 6 15 82 69 13 

N�R�05 64 64 63 54 74 69 68 59 � � � 5 72 69 3 

N�R�06 65 64 63 54 74 69 68 59 � � � 6 73 69 4 

N�R�07 59 64 63 54 74 69 68 59 � � � � 67 69 � 

N�R�08 32 64 63 54 74 69 68 59 � � � � 40 69 � 

N�R�09 53 60 59 49 70 65 64 54 � � � � 61 64 � 

N�R�10 38 61 59 48 71 66 64 53 � � � � 46 63 � 

N�R�11 29 61 59 48 71 66 64 53 � � � � 37 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

07b � Construct 
support slab for 
walkway stairs � 
Excavate existing 
concrete slab 

 

N�C�01 58 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 66 n/a � 

N�C�02 50 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 58 n/a � 

N�C�03 30 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 38 n/a � 

N�C�04 47 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 55 n/a � 

N�H�01 54 64 63 54 74 69 68 59 � � � � 62 n/a � 

N�O�01 46 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 54 n/a � 

N�O�02 31 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 39 n/a � 

N�O�03 15 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 23 n/a � 

N�O�04 29 n/a n/a n/a 55 55 55 n/a � � � n/a 37 n/a � 

N�R�01 29 58 58 43 68 63 63 48 � � � � 37 58 � 

N�R�02 49 58 58 43 68 63 63 48 � � � 1 57 58 � 

N�R�03 52 58 58 43 68 63 63 48 � � � 4 60 58 2 

N�R�04 69 64 63 54 74 69 68 59 � � 1 10 77 69 8 

N�R�05 59 64 63 54 74 69 68 59 � � � � 67 69 � 

N�R�06 60 64 63 54 74 69 68 59 � � � 1 68 69 � 

N�R�07 54 64 63 54 74 69 68 59 � � � � 62 69 � 

N�R�08 27 64 63 54 74 69 68 59 � � � � 35 69 � 

N�R�09 48 60 59 49 70 65 64 54 � � � � 56 64 � 

N�R�10 33 61 59 48 71 66 64 53 � � � � 41 63 � 

N�R�11 24 61 59 48 71 66 64 53 � � � � 32 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

07c � Construct 
support slab for 
walkway stairs � 
Set up formwork, 
reinforcement 

 

N�C�01 52 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 60 n/a � 

N�C�02 44 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 52 n/a � 

N�C�03 24 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 32 n/a � 

N�C�04 41 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 49 n/a � 

N�H�01 48 64 63 54 74 69 68 59 � � � � 56 n/a � 

N�O�01 40 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 48 n/a � 

N�O�02 25 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 33 n/a � 

N�O�03 9 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 17 n/a � 

N�O�04 23 n/a n/a n/a 55 55 55 n/a � � � n/a 31 n/a � 

N�R�01 23 58 58 43 68 63 63 48 � � � � 31 58 � 

N�R�02 43 58 58 43 68 63 63 48 � � � � 51 58 � 

N�R�03 46 58 58 43 68 63 63 48 � � � � 54 58 � 

N�R�04 63 64 63 54 74 69 68 59 � � � 4 71 69 2 

N�R�05 53 64 63 54 74 69 68 59 � � � � 61 69 � 

N�R�06 54 64 63 54 74 69 68 59 � � � � 62 69 � 

N�R�07 48 64 63 54 74 69 68 59 � � � � 56 69 � 

N�R�08 21 64 63 54 74 69 68 59 � � � � 29 69 � 

N�R�09 42 60 59 49 70 65 64 54 � � � � 50 64 � 

N�R�10 27 61 59 48 71 66 64 53 � � � � 35 63 � 

N�R�11 18 61 59 48 71 66 64 53 � � � � 26 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

07d � Construct 
support slab for 
walkway stairs � 
Reinforcement 
mostly assembled 
off site, some on 
site assembly 
required 

 

N�C�01 52 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 60 n/a � 

N�C�02 44 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 52 n/a � 

N�C�03 24 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 32 n/a � 

N�C�04 41 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 49 n/a � 

N�H�01 48 64 63 54 74 69 68 59 � � � � 56 n/a � 

N�O�01 40 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 48 n/a � 

N�O�02 25 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 33 n/a � 

N�O�03 9 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 17 n/a � 

N�O�04 23 n/a n/a n/a 55 55 55 n/a � � � n/a 31 n/a � 

N�R�01 23 58 58 43 68 63 63 48 � � � � 31 58 � 

N�R�02 43 58 58 43 68 63 63 48 � � � � 51 58 � 

N�R�03 46 58 58 43 68 63 63 48 � � � � 54 58 � 

N�R�04 63 64 63 54 74 69 68 59 � � � 4 71 69 2 

N�R�05 53 64 63 54 74 69 68 59 � � � � 61 69 � 

N�R�06 54 64 63 54 74 69 68 59 � � � � 62 69 � 

N�R�07 48 64 63 54 74 69 68 59 � � � � 56 69 � 

N�R�08 21 64 63 54 74 69 68 59 � � � � 29 69 � 

N�R�09 42 60 59 49 70 65 64 54 � � � � 50 64 � 

N�R�10 27 61 59 48 71 66 64 53 � � � � 35 63 � 

N�R�11 18 61 59 48 71 66 64 53 � � � � 26 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

07e � Construct 
support slab for 
walkway stairs � 
Pour concrete 

 

N�C�01 62 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 70 n/a � 

N�C�02 54 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 62 n/a � 

N�C�03 34 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 42 n/a � 

N�C�04 51 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 59 n/a � 

N�H�01 58 64 63 54 74 69 68 59 � � � � 66 n/a � 

N�O�01 50 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 58 n/a � 

N�O�02 35 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 43 n/a � 

N�O�03 19 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 27 n/a � 

N�O�04 33 n/a n/a n/a 55 55 55 n/a � � � n/a 41 n/a � 

N�R�01 33 58 58 43 68 63 63 48 � � � � 41 58 � 

N�R�02 53 58 58 43 68 63 63 48 � � � 5 61 58 3 

N�R�03 56 58 58 43 68 63 63 48 � � � 8 64 58 6 

N�R�04 73 64 63 54 74 69 68 59 � 4 5 14 81 69 12 

N�R�05 63 64 63 54 74 69 68 59 � � � 4 71 69 2 

N�R�06 64 64 63 54 74 69 68 59 � � � 5 72 69 3 

N�R�07 58 64 63 54 74 69 68 59 � � � � 66 69 � 

N�R�08 31 64 63 54 74 69 68 59 � � � � 39 69 � 

N�R�09 52 60 59 49 70 65 64 54 � � � � 60 64 � 

N�R�10 37 61 59 48 71 66 64 53 � � � � 45 63 � 

N�R�11 28 61 59 48 71 66 64 53 � � � � 36 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

08a � Install 
conduits/cable 
trays to existing 
structures � Drill 
concrete 

 

N�C�01 40 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 48 n/a � 

N�C�02 20 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 28 n/a � 

N�C�03 30 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 38 n/a � 

N�C�04 17 n/a n/a n/a 70 n/a n/a n/a � n/a n/a n/a 25 n/a � 

N�H�01 23 64 63 54 74 69 68 59 � � � � 31 n/a � 

N�O�01 30 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 38 n/a � 

N�O�02 29 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 37 n/a � 

N�O�03 18 n/a n/a n/a 55 n/a n/a n/a � n/a n/a n/a 26 n/a � 

N�O�04 22 n/a n/a n/a 55 55 55 n/a � � � n/a 30 n/a � 

N�R�01 10 58 58 43 68 63 63 48 � � � � 18 58 � 

N�R�02 22 58 58 43 68 63 63 48 � � � � 30 58 � 

N�R�03 43 58 58 43 68 63 63 48 � � � � 51 58 � 

N�R�04 65 64 63 54 74 69 68 59 � � � 6 73 69 4 

N�R�05 32 64 63 54 74 69 68 59 � � � � 40 69 � 

N�R�06 55 64 63 54 74 69 68 59 � � � � 63 69 � 

N�R�07 25 64 63 54 74 69 68 59 � � � � 33 69 � 

N�R�08 19 64 63 54 74 69 68 59 � � � � 27 69 � 

N�R�09 19 60 59 49 70 65 64 54 � � � � 27 64 � 

N�R�10 19 61 59 48 71 66 64 53 � � � � 27 63 � 

N�R�11 21 61 59 48 71 66 64 53 � � � � 29 63 � 
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Works 
Description 

Receiver Noise Level – LAeq(15minute) (dBA) LA1(60second) (dBA) 

Worst�
case 
Predicted 

RBL NML Exceedance Worst�
case 
Predicted 

RBL Exceed. 

Day Eve Night Day Day OOH Eve Night Day Day OOH Eve Night RBL+15dBA 

08b � Install 
conduits/cable 
trays to existing 
structures � Fix 
conduits/cable 
trays 

Works not noise intensive. 
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15 October 2012 

The Director 

Heritage Branch  

Office of Environment & Planning  
3 Marist Place 

PARRAMATTA    NSW    2150 

 

Attention:   Rajeev Maini 

Our Ref:  12-0218rml3 

 

Dear Mr Maini 

Re:  Sydney Harbour Bridge—Relocation of Tolling Equipment—Heritage 
Assessment 

Godden Mackay Logan (GML) has been commissioned by the Roads and Maritime 

Services (RMS) to identify and assess the heritage impacts associated with the 

proposed relocation of tolling equipment from toll booths on the southern bridge 

approaches, to the existing gantries on the northern approach of the Sydney 
Harbour Bridge (SHB).  

The existing gantries on the northern approaches currently function as speed sign 

gantries. They extend into the State Heritage Register (SHR) listing boundary for 
the SHB (see Figure 1).   

RMS seeks approval from the Heritage Council to undertake these works as an 

exemption under Section 57(2) of the Heritage Act. 

The following HIS identifies and assesses the potential impacts that the proposed 

work may have on the heritage values of the SHB, as identified in the Conservation 

Management Plan for the SHB prepared in 2009 by GML.  

Heritage Status  

The proposed works concerns the SHB, in particular, the northern approaches. The 

SHB is listed on a number of statutory heritage listings including the State Heritage 
Register (SHR Listing No 00781), State Rail Authority’s S170 Heritage Register 

(SHI No 4801059), City of Sydney Local Environmental Plan (LEP) 2005 (CSHI No 

1010) and the North Sydney LEP 2001 (NSHS No 0030), and the National Heritage 

List (Place ID 105888).  

The State Heritage Inventory listing sheet for the ‘Sydney Harbour Bridge, 

approaches and viaducts (road and rail)’ states that: 
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The bridge is one of the most remarkable feats of bridge construction. At the time of construction and until recently it was 

the longest single span steel arch bridge in the world and is still in a general sense the largest. The bridge, its pylons and its 

approaches are all important elements in townscape of areas both near and distant from it. The curved northern approach 

gives a grand sweeping entrance to the bridge with continually changing views of the bridge and harbour. The bridge has 

been an important factor in the pattern of growth of metropolitan Sydney, particularly in residential development in post 

World War II years. In the 1960s and 1970s the Central Business District had extended to the northern side of the bridge at 

North Sydney which has been due in part to the easy access provided by the bridge and also to the increasing traffic 

problems associated with the bridge (Walker and Kerr 1974). 

The SHB Conservation Management Plan (CMP) 2009, includes policies that deal with maintenance and 

minor works that allow for the ongoing use of the SHB for its historic function.   

Policy 1—Retention of Cultural Significance 

Policy 1.2  Any change in ownership, future uses, maintenance, repair and/or adaptation works and asset 

management program should include retention and appropriate care of the significant elements and attributes of the 

place as a matter of highest priority.  

Policy 19 – New Development  

Policy 19.1  New development should enhance the function and use of the bridge without obscuring or damaging the 

integrity of the original design or significant fabric.   

Proposal   

The following proposal description is derived from discussions with and documentation from RMS (see 

Figures 2 and 3): 

• Relocate the tolling equipment from current location on the southern approaches toll booths (outside the 

SHR curtilage) to two existing speed sign gantries on the northern approaches (see Figures 4 and 2);  

• Installation of a vertical ladder from the carpark below to access the gantry (refer to Figure 3);  

• Upgrade works to the gantries to accommodate the additional equipment;  

• Install associated toll notification signage on the northern approach and on the gantries; and  

• Reinstall variable speed limit signs on the gantries.  

Heritage Impact Assessment  

The proposed works are minor in nature and do not include the construction of any substantial structures 

such as new gantries.  

The addition of tolling equipment to the existing gantries and the associated minor upgrade works, 
although technically within the SHR curtilage, is in a location remote from the main structure of the bridge, 

and will not impact the aesthetic values or visual setting of the SHB.  

The additional toll notification signage is necessary to inform motorists of the toll and is not for commercial 
or advertising purposes. They will be the same design as signage already on the bridge.  
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A vertical ladder will be constructed connecting the existing gantry to the carpark below and is required to 
allow the safe access and servicing of the gantries. It has been designed to be as minimal (physically and 

visually) as possible, while still being functional. It will be a minor element when compared to the overall 

structure of the bridge, and will not impact the aesthetic values of the SHB. 

Conclusion  

The proposed works will not have a detrimental impact on the heritage significance of the SHB, and will 

allow the bridge to maintain its historic function as the main road connection across Sydney Harbour.  

Moreover, the works are in accordance with Site Specific Exemption, Schedule C, Exemption 2 which 
covers “minor works necessary to preserve and maintain the functionality of the bridge, eg drainage 

modifications, modifications to road, rail, navigational, traffic management and toll collection and other 

infrastructure” and Exemption 9 which covers “installation of safety or information signs, not being for 

commercial or advertising purposes.” 

It is recommended therefore that the proposed works associated with the relocation of tolling equipment 

be exempted from the need for approval under the NSW Heritage Act 1977.  

Should you require any further information please do not hesitate to contact me. 

Yours sincerely 
Godden Mackay Logan Pty Ltd 

 

Peter Romey  
Partner  
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Figure 1  Location map showing the location of the existing gantries (circled in purple).  (Source: RMS 2012)  

 

Figure 2  Indicative view of the relocated toll equipment. (Source: RMS 2012)  
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Figure 3  Schematic drawing detailing proposed works. (Source: RMS 2012)  

 

 

Figure 4  Photograph of the existing tolling equipment on toll booths on the southern approaches to the SHB. (Source: RMS 2012)  
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EXECUTIVE SUMMARY

The aim of the proposal is to modernise the Sydney Harbour Bridge tolling equipment 

and systems to improve the accuracy and reliability of toll collection, and to relocate it 

to facilitate multi-lane free-flow tolling. The proposal comprises relocation of the tolling 

points and the installation of new tolling infrastructure on two existing speed limit 

signage gantries on the Warringah Freeway south of High Street in North Sydney. 

The site of the proposal is located at the threshold to the Sydney Harbour Bridge 

approach and curtilage. The site is therefore considered sensitive from a heritage point 

of view. In terms of its landscape setting though, the study area is located within a 

major infrastructure corridor comprising the Warringah Freeway, Pacific Highway and 

the North Shore train line. Further, much of the study area is set lower than surrounding 

areas, resulting in a low level of visual prominence. The infrastructure setting and 

low visual prominence in the landscape setting combined lead to a sensitivity that is 

considered to be low. 

The proposal is limited to an existing major road corridor and has been designed to 

re-use and modify existing structures in the road corridor where possible. Below the 

Warringah Freeway viaduct, the proposal would include the installation of an equipment 

cabinet in the Ennis Road car park.

Due to the small scale of the proposal, its location in what is already a major 

infrastructure environment, and the topography of the setting which limits the visibility 

of the proposal, the potential impact of the proposal on the landscape character is 

considered to be negligible. Similarly, the proposal would have neutral impact on the 

vast majority of viewpoints assessed, and the nature of the visual impact is consistently 

negligible or low.

The current visual character of the existing galvanised gantries and associated barriers 

is generally poor and inconsistent with much of the road corridor. As the study area is 

situated at the threshold to the Sydney Harbour Bridge approach and partially within the 

State Heritage Register’s curtilage of the Sydney Harbour Bridge, the proposal presents 

an important opportunity to improve on and integrate the design of these structures 

with those along the approach to the Sydney Harbour Bridge. Specifically there is an 

opportunity to develop the design in a manner that reduces the current inconsistency 

and variability of road infrastructure elements.

Within this context, the design principles and actions outlined in the  ‘Landscape 

Character and Visual Impact Mitigation Strategy’ provide opportunities that should be 

investigated during detailed design development, as they offer the potential to reduce 

the visual impact of the proposal on views in the area to negligible. Key factors include 

the detail design of structures, materials, finishes and colours, to ensure a consistent 

suite of elements along the road corridor, integration with the design language of the 

Sydney Harbour Bridge and its approach and minimal impacts on existing views.
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1 INTRODUCTION

This report has been prepared by the NSW Government Architect’s Office (GAO) for 

NSW Roads and Maritime Services (RMS) for inclusion in the Review of Environmental 

Factors (REF). It documents the landscape character and visual impact assessment 

of a proposal to install new electronic tolling equipment on existing gantries on the 

Warringah Freeway. The proposal would further include modifications to the existing 

gantry structures to accommodate the equipment and to facilitate maintenance access, 

as well as a secure equipment cabinet in the Ennis Road car park below the Warringah 

Freeway viaduct.  

The landscape character and visual impact assessment identifies and addresses both 

the potential impacts of the proposal on the character and sense of place of the study 

area and the effect of the proposal on people’s views within and to the study area. It 

includes the potential visual impacts of the proposal from the surrounding areas and on 

the motorists’ experience. The purpose of the assessment is to report on the potential 

impacts and propose opportunities to mitigate potential impacts, as well as to improve 

overall design outcomes through the integration of urban design and visual design 

principles with other road design considerations during the detailed design. 

1.1  STUDY METHOD

This report is based on RMS (formerly RTA) Guideline EIA_N04: ‘Environmental 

Impact Assessment Guidance Note – Guidelines for landscape character and visual impact 

assessment’. Preparation of the report has included

�� a meeting with the RMS project manager to identify the 

range of possible issues relating to the proposal;

�� a review of the concept design drawings developed for the proposal;

�� a review of current site conditions including the landscape character, 

views, context and planning framework with regard to heritage issues; 

�� a review of RMS Urban Design policy and the identification 

of urban design objectives for the proposal; and

�� identification of opportunities to be considered during the design development 

stages of the proposal which would mitigate any potential impacts 

identified (the ‘Landscape and Visual Impact Mitigation Strategy’). 
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1.2 THE STUDY AREA 

The study area is defined as the southern end of the Warringah Freeway between 

McDougall Street and Ennis Road in North Sydney – refer Figure 1. It is about 200m 

long in total. Included in the study area is the Ennis Road car park which is located 

under the Warringah Freeway viaduct in the east of the study area.  

West of the study area are the Pacific Highway and the North Shore train line, to the 

east is the Greenway Housing Complex and to the south is the approach onto the 

Sydney Harbour Bridge. This is comprised of the south-bound approach to the Cahill 

Expressway on the Warringah Freeway viaduct, and south-bound and reversible traffic 

lanes of the Warringah Freeway that are “sunk” between the Warringah Freeway viaduct 

and the North Shore train line viaduct. The site is of importance because of its strategic 

location at the commencement of the approach to the Sydney Harbour Bridge.   

Figure 1:  
The Study Area
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2  THE PROPOSAL

2.1 DESCRIPTION OF THE PROPOSED WORKS

Roads and Maritime Services (RMS) proposes to modernise the Sydney Harbour Bridge 

tolling equipment and systems with state of the art technology to improve the accuracy 

and reliability of toll collection and to relocate it to facilitate multi-lane free-flow tolling.

This would involve relocating the tolling points to the Warringah Freeway, to the northern 

approach to the Sydney Harbour Bridge. The proposal comprises the installation of new 

tolling infrastructure on two existing speed limit signage gantries near the Greenway 

building (refer Figure 2). It would further involve modification of the existing gantries, 

primarily the removal of existing 1.3m wide gantry walkways would and replacement 

with approximately 2m wide walkways. The safety mesh behind the gantry trusses 

would also be replaced with a finer mesh which would reduce the potential for tools 

to fall down onto the carriageway. The southern gantry would require installation of a 

new safety ladder on the western side, to facilitate access onto the gantry walkway. An 

access ladder would connect the safety ladder with the Ennis Road car park. The existing 

safety ladder on the eastern gantry post would be removed (refer Figure 3-5). 

Upgrading the gantries to support the tolling equipment would also include new safety 

barriers around the existing gantry posts to meet current standards and road design 

guidelines, as well as statutory signage alerting motorists to the upcoming tolling point 

and toll charges. 

Below the Warringah Freeway, the proposal would include the installation of two fenced 

equipment cabinets along the western edge of the Ennis Road car park, as well as 

a number of parking spaces for maintenance vehicles (refer Figure 6. Note that the 

landscaping shown on this plan is part of the proposed future redevelopment of the 

Ennis Road car park by others).

The proposal would render the existing toll booths redundant creating an opportunity, 

subject to the appropriate environmental assessment, to remove them for the purposes 

of rationalising the toll plazas including lane realignment and safety and efficiency 

improvements.
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Figure 2: 
Plan of the proposal showing 
existing gantries proposed to 
be modified (courtesy RMS)

Study Area
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Figure 5: 
3d visualisation of the modified existing northern gantry (courtesy RMS)
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Figure 6: 
Plan showing proposed location of the equipment cabinet in the Ennis Road car park (courtesy RMS)
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11

3 CONTEXTUAL ANALYSIS

3.1 PLANNING CONSIDERATIONS

The major planning consideration of relevance for the landscape character and visual 

impact assessment is the proximity of the study area to the Sydney Harbour Bridge, a 

major landmark of local, state and national importance as well as a significant heritage 

item. The study area forms the starting point of the approach to the Sydney Harbour 

Bridge. It is located on the edge of the Sydney Harbour Bridge curtilage as shown on 

the National Heritage Register, and partially within the curtilage of the Sydney Harbour 

Bridge as per the NSW State Heritage Register. In addition to the Bridge itself, a number 

of other heritage items are located in close proximity to the study area (refer Figure 7). 

For more information on heritage, refer separate Statement of Heritage Impact.

Figure 7: 
Heritage Items near the Study Area
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3.2 LANDSCAPE CHARACTER

Urban Landscape Context

The study area is set within the road reservation at the commencement of the approach 

to the Sydney Harbour Bridge from the northern side, with the existing gantries in the 

study area defining the point where the Warringah Freeway becomes the Bradfield 

Highway. The landscape character of the area is defined by its infrastructure setting. It 

is located within an existing major road corridor and framed on the western side by the 

North Shore train line which is elevated above the study area on a viaduct. Beyond it 

are the Milsons Point and North Sydney business districts with their respective high rise 

buildings. 

Adjoining the study area on the eastern side are multi-residential buildings, the most 

prominent of which are the Greenway apartments which closely abut the road corridor. 

The site is strategically located at the start of the approach to the Sydney Harbour 

Bridge and is therefore an important part of the experience of crossing the bridge. 

Topography, Spatial Qualities and Views

The site is located high above the harbour, with the general slope towards the east and 

the south. On the approach to the study area, the road corridor is predominantly set 

down into cuttings and gradually descends. Other than the gradual descent, the road 

corridor offers very little sense of the surrounding topography, due to the intensely 

developed nature of the surrounding land.  

At the northern end of the study area, the Warringah Freeway splits in two, with eastern 

lanes forming the northern approach to the Cahill Expressway which rises on a viaduct 

above the carriageway that leads to the main deck of the Sydney Harbour Bridge. The 

effect is of the lower carriageway running in a “slot” between the northern approach to 

the Cahill Expressway and the North Shore train line viaduct. The two viaducts provide 

a built edge, which, together with high-rise buildings, restrict views from the lower 

carriageway of the Warringah Freeway to short- distance views and views along the road 

corridor. Road and train infrastructure elements and high-rise buildings are therefore 

the dominant visual feature (refer Figure 8) although there are glimpses of the Sydney 

Harbour Bridge pylons.

Views from the northern approach to the Cahill Expressway on the Warringah Freeway 

viaduct are more expansive and become progressively more open as the viaduct gains 

elevation and passes the Greenway apartments. Within the study area, glimpses of 

Careening Cove to the east can be obtained between the Greenway apartment buildings. 

The viaduct also provides for views of the Sydney Harbour Bridge (refer Figure 9). 
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South of the study area views from the approach to the Cahill Expressway open up to 

include panoramic views to Careening Cove and Sydney Harbour foreshore parklands 

(refer Figure 10) in the east. They contrast strongly with open views of the Sydney 

Harbour Bridge and the densely built up business district of Milsons Point to the west 

(refer Figure 11). 

Heritage

As indicated in the section ‘3.1 Planning Considerations” above, the land to the south 

of the study area in particular has significant cultural values due to its location and 

heritage. Of particular relevance to the road corridor itself is the Sydney Harbour Bridge. 

The bridge was opened in 1932 and is considered to be the worlds widest long span 

bridge. It is a major landmark of local, state and national importance. Approaching 

and crossing the bridge provides a major landmark experience due to combination of 

the iconic nature of the structure and the beauty of the landscape setting of Sydney 

Harbour. In addition to its iconic role and heritage significance, the Sydney Harbour 

Bridge is a critical road infrastructure item in Sydney’s and the State’s road network. 

Vegetation

Vegetation in the study area is limited to isolated trees and clumps of trees at the edges 

of the road corridor, on triangles of land between the road corridor and on- and off-

ramps and in adjoining streets such as McDougall Street and Ennis Road. 

A stand of trees is located between the Lavender Street intersection and the Pacific 

Highway exit, against the train line viaduct. It is a prominent visual and landscape 

element along the Warringah Freeway because of the contrast it provides with built 

structures and because of the mitigating effect it has on the height of the viaduct (refer 

Figure 8). 

Along the Warringah Freeway viaduct, on the approach to the Cahill Expressway, 

vegetation in Ennis Road provides a green frame to the road corridor, while the 

dominant vegetation feature is the green rim of parks and plantings along the edges of 

Sydney Harbour (refer Figures 9 and 10). 

Infrastructure Environment

The road environment of the study area is characteristic of a road environment designed 

for speed. A number of structures and items are located in the road corridor and are 

critical to its operation and safety. The most visually prominent features include the  

Warringah Freeway viaduct itself as well as the existing gantries, light posts and signs 

(refer Figure 8). 
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Figure 8: 
The densely built up environment surrounding the study 
area and the lower carriageway ‘sunk’ between the 
Freeway and train viaduct. 
Vegetation at the Lavender Street intersection 
provides visual relief within the study area

Figure 9: 
Views of the Sydney Harbour Bridge from the 
northern approach to the Cahill Expressway, 
on the Warringah Freeway viaduct

Figure 10: 
Views to Careening Cove and foreshore 
parklands around Sydney Harbour from the 
approach to the Cahill Expressway

Figure 11: 
Views from the approach to the Cahill 
Expressway towards the west provide a strong 
contrast to the harbour setting in the east
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4.1 BEYOND THE PAVEMENT

A review of the RMS Urban Design policy, procedure and principles outlined in ‘Beyond 

the Pavement’ identifies the following principles as relevant to the proposed works:

1(a) Consider the role of the network in the structuring of towns, cities and regions

2(c) Avoid adverse visual impacts in the planning and design of roads

6(a) Integrate historic buildings and precincts into road design thinking

6(e) Protect bridges of heritage significance within their setting

7(a) Enhance the view from the road

8(b) Improve the legibility of roads

9(a) Use robust durable materials for purpose and place

9(d) Create a simple, coordinated and neat composition 

of road elements along a corridor

4.2 PROPOSAL URBAN DESIGN OBJECTIVES

Based on the analysis of the landscape context and the review of ‘Beyond the Pavement’ 

principles, the following have been identified as the key project-specific objectives:  

The Proposal Urban Design Objectives are:

1. Ensure consistency of elements and materials within the road corridor

2. Respect the heritage importance and integrity of the Sydney 

Harbour Bridge, its curtilage and approaches

3. Protect and where possible enhance, views to and from the road corridor

The mitigation measures outlined in section ‘7 Landscape Character and Visual 

Impact Mitigation Strategy’ will provide more detail on how these objectives should be 

applied during detailed design, to ensure a good urban design and visual outcome and 

consistency with RMS policy.

4 URBAN DESIGN OBJECTIVES
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Moderate Moderate-high Moderate-high Moderate Moderate Moderate-low Negligible

Moderate to Low Moderate-high Moderate Moderate Moderate-low Moderate-low Negligible

Low Moderate Moderate Moderate-low Moderate-low Low impact Negligible

Negligible Negligible Negligible Negligible Negligible Negligible Negligible

5 LANDSCAPE CHARACTER IMPACT

5.1 METHODOLOGY

This section provides an assessment of the impact of the proposal on the landscape 

character and sense of place of the area. In doing so, it measures how well the design 

fits into the landscape. The impact of the proposal is derived from the combination 

of the sensitivity of the landscape character and the magnitude of the proposal. This 

combination will provide the rating of the landscape character impact, as shown in 

Figure 12.

Sensitivity describes how sensitive the character of a setting is to change. For example, 

a pristine or highly scenic natural environment will be more sensitive to change than an 

industrial area or an area considered to have low scenic quality. 

The Magnitude refers to the nature and scale of the proposal. For example, construction 

of a new large interchange would have a very different impact on landscape character 

than a localised road widening. 

Figure 12: 
Distribution of impact assessment gradings
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5.2 SENSITIVITY OF THE LANDSCAPE CHARACTER

The study area while located in close proximity to the centres of Milsons Point and North 

Sydney, is confined to a small section of the road corridor. It is largely characterised by 

its infrastructure setting which includes the infrastructure of the North Shore train line 

and viaduct. At the same time, the setting has well documented cultural and heritage 

values, due primarily to the close proximity to the Sydney Harbour Bridge and Sydney 

Harbour, and the number of heritage buildings in the area. The landscape of the study 

area provides an important transition point between the Warringah Freeway and the 

approach to the Sydney Harbour Bridge. 

Within this context, the sensitivity of the landscape character surrounding the study area 

would be high. Sensitivity would be particularly high in respect of changes that would 

impact on views such as those to Sydney Harbour, the foreshore parklands, the Sydney 

Harbour Bridge and to other heritage items. Sensitivity would also be high in respect of 

changes that would physically impact on historic and heritage items. 

The road corridor itself is a major piece of existing infrastructure that is an integral 

part of the landscape setting, having been in existence for a long period of time. The 

sensitivity of the landscape to changes limited to the road corridor would therefore be 

low, especially since much of the study area is set at a lower level and would not affect 

views to and across the larger landscape setting.  

5.3 MAGNITUDE OF THE PROPOSAL

As outlined earlier, the proposal is limited to the existing road corridor of the 

Sydney Harbour Bridge approach. A major component of the proposal would involve 

modifications to existing gantry structures and would therefore not constitute a major 

change from a visual point of view. However, the denser mesh that would be required on 

the gantry walkways has the potential to change the appearance of the gantries, making 

them look more solid. However, the area’s larger landscape or spatial qualities would 

not be affected by this change. 

The proposed equipment cabinet in Ennis Road would be similar in character to 

electrical substations or similar cabinets commonly found in suburban streets. Its 

location along the western edge of the Ennis Road car park would render it largely 

inconspicuous from Ennis Road. As it would be lower than Warringah freeway, it would 

not be visible from the carriageway on the approach to the Sydney Harbour Bridge. 

Overall, without major changes to the scale of the infrastructure and to the topography 

and grading of the landscape setting, the magnitude of the proposal is regarded as low. 
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5.4 LANDSCAPE CHARACTER IMPACT 

Based on the important landscape character elements identified earlier in this report, 

the following table provides a summary of key aspects of the landscape setting of the 

study area and the potential impacts on them. 

Landscape 
Character Attribute

Description of  
the Attribute

Description of Impact  
by the Proposed Works

Urban Landscape High and low rise buildings, 
including heritage listed 
buildings. 

No impact on buildings and 
structures outside the road 
corridor.

Topography, 
spatial qualities 
and views

Glimpses of the Sydney 
Harbour Bridge and Sydney 
Harbour. Views to residential 
and commercial high rise 
buildings in Milsons Point. 

The topography is largely 
defined by existing built 
structures, in particular the two 
viaducts. Part of the study area 
is enclosed, being set lower 
relative to surrounding areas. 

No impact on existing harbour and 
Sydney Harbour Bridge views. 

No changes to topography, 
grading and spatial qualities of the 
area are proposed. 

The works have the potential to 
facilitate removal of the visually 
dominant toll booths on the 
approach to the Cahill Expressway 
in the future, with potential 
benefits for views and the visual 
character of the area. 

Heritage Site important as a threshold 
to the Sydney Harbour Bridge 
which has significant heritage 
values.

Large number of heritage items 
in close proximity to the study 
area.

The proposed works would not 
affect views to and from significant 
heritage items. 

Refer separate Heritage Impact 
Statement for a detailed 
discussion of potential heritage 
impacts. 

Vegetation Vegetation is limited to the 
edges of the road reserves and 
adjoining land parcels. 

Existing vegetation would not be 
affected.

Infrastructure Road and rail infrastructure 
is an existing major feature of 
the landscape setting. Freeway 
environment of the road 
corridor. 

No change to the size and scale of 
the infrastructure environment. 
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As discussed, the landscape character is defined by the concentration of infrastructure 

and high levels of development in the area. As discussed above, the sensitivity of the 

setting to changes limited to the road corridor would be low, while sensitivity to changes 

that would affect the visual or heritage setting would be high. 

The assessment of the landscape character impact must take into consideration that 

the road corridor including associated infrastructure is an existing major component 

of the landscape setting. The proposal would not affect the magnitude of the road 

corridor within its setting. The magnitude of the impact of the proposal on the landscape 

character is therefore considered negligible. 
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6 VISUAL IMPACT ASSESSMENT

The Visual Impact Assessment seeks to define the day to day visual effects of the 

proposal on peoples’ views of the area from places such as their home, their office or 

other places of value in the community. It measures how well the design responds to 

people’s views and therefore provides important feedback into the design development 

process. The assessment uses the same gradings of sensitivity and magnitude as the 

landscape character impact, in order to determine the potential visual impacts of the 

proposal (refer Figure 12).

6.1 VISIBILITY OF THE PROPOSAL

A Visual Envelope Map (VEM) has been prepared for the study area (refer Figure 13), 

to indicate the area from where the proposal might be seen, relative to the existing 

landform and considering the intervening effect of vegetation and built structures. The 

VEM indicates that the proposal would be able to be seen by a number of viewers, 

including the following:  

�� people in the surrounding areas, including residents and workers in Milsons Point 

and North Sydney, train patrons and road users on surrounding roads; and 

�� road users, who would view the proposal from within the road corridor. 

A number of viewpoints within the study area’s visual envelope have been selected as the 

basis for the completion of the visual impact assessment. Locations of viewpoints and 

the direction of views are shown in Figure 14. They test the visual impact of the proposal 

for the two groups of viewers identified.

6.2 POTENTIAL VIEWERS SURROUNDING THE SITE

The site is located within the Warringah Freeway corridor which is an existing major 

infrastructure corridor and adjoins the North Shore train line infrastructure corridor. 

Potential viewers of the site include people in residential buildings between McDougall 

Street and Broughton Street to the east, and people in residential and commercial 

buildings in Milsons Point to the west. Other potential viewers include train patrons who 

would be able to see the study area when travelling on the North Shore line, as well as 

from Milsons Point Station (refer Figure 15). 

The lower carriageway of the Warringah Freeway between the approach to the Cahill 

Expressway and the North Shore train line viaduct has a low degree of visibility, 

especially for viewers from areas west of the train line. Due to its elevation, the approach 

to the Cahill Expressway is more visually prominent, being easily overlooked by viewers 

on the North Shore train line and in residential and commercial towers in Milsons 

Point and North Sydney which look across it to view the harbour and Harbour Bridge 

respectively (refer Figure 13 – Visual Envelope Map). 
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Road users and pedestrians on High Street would also be able to view the study area 

(refer Figure 19) although their ability to perceive detail would generally be limited by 

distance as well as, for motorists, by travelling at speed and by the direction of their 

travel. Being largely perpendicular to the study area, views would be largely limited to 

glimpses in the motorists’ peripheral vision.

Pedestrians and motorists towards the northern end of Ennis Road would be able to see 

the proposal (refer Figure 21). Views along Ennis Road are already dominated by the 

infrastructure of the road corridor, in particular the Warringah Freeway viaduct and the 

fenced-off car park below. As the visual quality of the undercroft space is currently poor, 

the sensitivity to changes in that area would be low. 

Motorists accessing the Pacific Highway from the intersection with Lavender Street 

would have a clear view of the proposal (refer Figure 17). Due to their perpendicular 

angle of approach and their slower travel speed they would be able to perceive a greater 

degree of detail than many of the other potential viewers.   

Figure 13:  
Visual Envelope Map

Study Area

LEGEND

Visual Envelope - 
area from where the 
proposal may be 
able to be seen

Visual catchment - 
potential for views of 
the study area from 
high-rise buildings 
and indicating 
viewing distance
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However, the road corridor itself is a major piece of existing infrastructure that is an 

integral part of the area, having been in existence for a long period of time. Its critical 

role in the road network is widely understood. There would be a degree of acceptance 

that certain structures are required within the road corridor for traffic management and 

operation, including gantries, light posts, medians, signage and the like. In addition, the 

road corridor already features prominently in the views of potential viewers surrounding 

the study area. The primary focus and concern of these viewers would be the views of 

the larger landscape setting of Sydney Harbour including the Sydney Harbour Bridge. 

They would be highly sensitive to changes which would affect their views of this setting. 

Their sensitivity towards changes limited to the road reservation on the other hand is 

likely to be low, especially where a proposal is limited to modifications to existing items 

within a major infrastructure corridor, rather than a new development. 

Finally, while there are a potentially large number of viewers that would be able to obtain 

glimpses of the study area from residential and commercial buildings in Milsons Point 

and North Sydney, their viewing distance would be too great to be able to perceive a 

large amount of detail within the road corridor. 

The sensitivity of viewers surrounding site is therefore considered to be low. 

6.3 POTENTIAL VIEWERS WITHIN THE ROAD CORRIDOR

The type of road users on the Warringah Freeway include local and regional traffic such 

as truck drivers and commuters in private cars, taxis, motorcycles or buses. Many of 

them would use the road corridor on a daily basis and would be closely acquainted with 

the study area and its landscape setting. 

The landscape setting, though dominated by infrastructure, has significant cultural and 

scenic values which can be experienced from the road corridor. The study area is part 

of the Sydney Harbour Bridge approach (travelling south) and the gateway to Milsons 

Point and North Sydney (travelling north). The ability to see the Sydney Harbour Bridge 

when approaching the study area as well as within the study area creates a heightened 

sense of expectation for the journey onto the bridge, in turn raising the visual sensitivity 

of viewers to their environment and to changes that affect existing views to surrounding 

areas and landmarks.

However, motorists would likely be aware of the study area’s critical role in the road 

network. This would likely include a degree of acceptance that certain structures are 

required within the road corridor for traffic management and operation, including 

gantries, tolling points and equipment, light posts, barriers, signage and the like. Their 

visual sensitivity in respect of these structures is likely to be low. 
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6.4 VIEWPOINT ASSESSMENT

The following pages contain plates of the selected viewpoints, followed by a matrix 

quantifying the visual impact at each viewpoint selected. The gradings are measured 

on their impact relative to each other within the scope of the proposal rather than to an 

absolute score covering all potential forms of impact. Through this process, the potential 

visual impact of the proposal as a whole has been identified. Areas requiring mitigation 

and design opportunities including recommendations for detail design development and 

refinement have emerged and are discussed following the assessment. 

Figure 14: 
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Figure 15: 
Viewpoint 1: Looking north from Milsons Point Station

Figure 16: 
Viewpoint 2: Looking north along the lower carriageway of the Warringah Freeway
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Figure 17: 
Viewpoint 3: Looking east from the Lavender Street/ Warringah Freeway junction

Figure 18: 
Viewpoint 4: Looking south-east along the lower carriageway of the Warringah Freeway
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Figure 19: 
Viewpoint 5: Looking south from High Street

Figure 20: 
Viewpoint 6: Looking south-east along the approach to the 
Cahill Expressway (Warringah Freeway viaduct)
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Figure 21: 
Viewpoint 7: Looking north-west along Ennis Road
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6.5 VISUAL IMPACT

The proposal would be limited to an existing major road corridor and has been 

designed to maximise the use of existing structures in the road corridor. The analysis 

of viewpoints demonstrates that the impact of the proposed works on most viewpoints 

would likely be neutral. The nature of the visual impact would be mostly negligible or 

low. 

While the proposal is located in an existing major road corridor and generally maximises 

re-use of existing structures with modifications, the visual character of the existing 

gantries and associated structures is generally poor and inconsistent with much of the 

road corridor. As the study area is situated at the threshold to the Sydney Harbour 

Bridge approach and partially within the State Heritage Register curtilage of the Sydney 

Harbour Bridge, the proposal presents an opportunity to improve on and integrate the 

design of these structures with those along the Bradfield Highway. Specifically there is 

an opportunity to develop the design in a manner that reduces the current inconsistency 

and variability in the design of road infrastructure elements, through a detailed design 

process that seeks to work towards greater consistency of elements within the approach 

to the Sydney Harbour Bridge. 

The ‘Landscape Character and Visual Impact Mitigation Strategy’ in the following section 

provides design principles to be adopted during on-going design development, with the 

aim of realising this opportunity and of maximising urban design and visual outcomes 

during the detailed design process. Application of the design principles outlined in the 

next section would potentially reduce the visual impact of the proposal on views in the 

area, to produce an overall negligible visual impact.  
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7 LANDSCAPE CHARACTER AND VISUAL    
 IMPACT MITIGATION STRATEGY

Following approval of the proposal, the project team (including RMS designers and 

consultant specialists) would continue to develop the design in a collaborative and 

iterative process that integrates the design of the various functional, operations, safety, 

heritage, environmental, visual and other requirements relevant to the proposal. In 

this context, the landscape character and visual impact mitigation strategy consists 

of detailed design opportunities that would inform the further detail design and 

development of the proposal. They are based on the urban design objectives outlined in 

section 4.2 above, namely:

1. Ensure consistency of elements and materials within the road corridor

2. Respect the heritage importance and integrity of the Sydney 

Harbour Bridge, its curtilage and approaches

3. Protect and where possible enhance views to and from the road corridor

The urban design objectives consider the analysis of the landscape setting and ‘Beyond 

the Pavement’ guidelines. The design principles and actions represent opportunities to 

be investigated during detail design development and have been developed specifically 

to both correspond to the urban design objectives and respond to the findings of the 

visual impact analysis. 

The purpose of the Landscape Character and Visual Impact Mitigation Strategy is 

threefold:

1. to ensure project Urban Design Objectives are 

considered during future design stages, 

2. to mitigate potential impacts identified through the Viewpoint 

Analysis and improve overall urban and visual outcomes, and

3. to provide guidance in respect of road corridor infrastructure items for 

which the design is yet to be resolved, in particular the gantry walkways.

The table on the following pages outlines the detailed design opportunities in the form of 

design principles and actions as they relate to the Urban Design Objectives. 

Urban Design Objective Design Principles and Actions

Ensure consistency of 

elements and materials 

within the road corridor

1. Maximise consistency in gantry structural design and 

materials, finishes and colours with other gantries on 

the Sydney Harbour Bridge approach. Refer Figure 22. 

2. Design safety barriers around gantry posts and other 

structures to be consistent with other barriers in the 

road corridor. The preference from a visual point of 

view is for barriers that are simple in design, robust 

and durable and consistent within the study area as 

well as with adjoining sections of the road corridor. 
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Urban Design Objective Design Principles and Actions

Respect the heritage 

importance and integrity 

of the Sydney Harbour 

Bridge, its curtilage and 

approaches

1. Design new structures such as the gantry walkways 

and safety ladders to be visually recessive (e.g. 

minimal structure/ maximum transparency, minimal 

signage, recessive colour), in order not to impact 

on the integrity of the bridge and its approaches.  

�� maximise gantry walkway transparency 

to avoid a solid appearance that may 

detract from the heritage setting of the 

Sydney Harbour bridge approach, 

�� minimise materials and finishes that are 

reflective or produce glare should be avoided 

as they would make the structures more visible, 

increasing the potential visual impact.

2. Protect the integrity of the Sydney Harbour Bridge 

approaches through a simple, coordinated and neat 

composition of road elements along a corridor. 

�� Minimise clutter in the road corridor by 

integrating and co-locating structures as much 

as possible. In particular, maximise integration 

of new signage with existing structures such 

as light poles, where possible based on 

road design and statutory requirements. 

Protect and where 

possible enhance views 

to and from the road 

corridor

1. Minimise potential impacts on existing views 

along and across the road corridor.  

�� maximise gantry walkway transparency to retain 

gantry walkways as essentially visually transparent 

structures. A solid appearance to gantry walkways 

should be avoided, especially on the approach 

to the Cahill Expressway where it would interfere 

with existing views. The more transparent the 

design of walkways, the lesser the visual impact.

2. Avoid adverse visual impacts on the environment 

of Ennis Road through careful design of the 

equipment cabinet and associated infrastructure.

�� Investigate colour options for the cabinet and 

chose a dark colour that is visually recessive 

against the Warringah Freeway undercroft. 
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Figure 22: 
Colour and structural design of existing gantries on the Sydney Harbour Bridge approach
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The proposal would be limited to an existing major road corridor and has been designed 

to maximise the use of existing structures in the road corridor. Only minor new elements 

would be introduced including the access ladder and equipment cabinet in the Ennis 

Road car park. These elements would be discretely located and therefore not readily 

discerned by passing viewers. Given the existing infrastructure dominated environment,  

these elements would have a negligible visual effect. There would not be any changes to 

the landscape setting such as changes to the topography, changes to the width of the 

road corridor or changes to the overall scale of the infrastructure. 

The magnitude of the proposal is therefore considered to be negligible, with the 

proposal likely to result in only minor changes to what is already an infrastructure 

environment. While the proposal would be able to be seen from within the road corridor 

and surrounding areas as indicated on the Visual Envelope Map, it would not affect the 

overall landscape character of the study area. Similarly, the visual impact assessment 

indicates that the proposal has a neutral impact on the majority of viewpoints assessed. 

It further demonstrates that the nature of the visual impact is consistently negligible or 

low.

The ‘Landscape Character and Visual Impact Mitigation Strategy’ provides guidance in 

the form of design principles and actions with the potential to reduce the visual impact 

of the proposal on views in the area to low or negligible. Key factors identified include 

the detail design of structures, materials and finishes to ensure a consistent suite of 

elements along the road corridor, integration with the design language of the Sydney 

Harbour Bridge and its approach and minimal impacts on existing views.

As far as integration of the study area with the Sydney Harbour Bridge approach is 

concerned, the proposal provides the opportunity to improve on the currently poor visual 

character of structures in the study area, in particular the existing galvanised gantries. It 

further provides an opportunity to reduce the current inconsistency and variability in the 

design of elements, working towards a consistent design language and suite of elements 

in the road corridor in the long term. Given the location of the study area partially within 

the State Heritage Register’s curtilage to the Sydney Harbour Bridge, the proposal 

represents an opportunity to make a contribution to this important setting by improving 

the design of new and modified infrastructure elements to more closely align with those 

located on the Harbour Bridge approach. 

8 CONCLUSION



 

 

Appendix E 
AHIMS search 
 



AHIMS Web Services (AWS)
Extensive search - Site list report

SiteID SiteName Datum Zone Easting Northing Context SiteFeatures SiteTypes Reports

Your Ref Number : 

Client Service ID : 81928

Site Status

45-6-0519 Moores Wharf AGD  56  333600  6252200 Open site Valid Artefact : - Open Camp Site 808

PermitsR LampertRecordersContact

45-6-1939 MSB Tower; GDA  56  333640  6252227 Open site Destroyed Art (Pigment or 

Engraved) : -

Rock Engraving

PermitsMichael GuiderRecordersContact

45-6-1615 Bennelong Point AGD  56  334800  6252100 Open site Destroyed Shell : -, Artefact : - Midden

PermitsASRSYSRecordersContact

45-6-0030 Dawes Point;Dawes Point Park; GDA  56  334345  6252534 Open site Destroyed Art (Pigment or 

Engraved) : -

Rock Engraving

PermitsMichael GuiderRecordersContact

Report generated by AHIMS Web Service on 04/10/2012 for Pamela Morales for the following area at Lat, Long From : 151.20082, -33.86048 - Lat, Long To : -33.85102, 151.21661 with a Buffer 

of 50 meters.Additional Info : This information will be used for an environmental assessment report. Number of Aboriginal sites and Aboriginal objects found is 4

This information is not guaranteed to be free from error omission. Office of Environment and Heritage (NSW) and its employees disclaim liability for any act done or omission made on the information and consequences of such acts 

or omission.
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