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Executive summary
This document is a Review of Environmental Factors (REF) for the proposed 'Sydney Harbour
Bridge step free access' required under Part 5 of the NSW Environmental Planning and
Assessment Act 1979 (EP&A Act). The purpose of the REF is to describe the proposal, to
document the likely impacts of the proposal on the environment, and to detail the protective
measures (safeguards) that would be implemented when building and operating the proposal.

The proposal
Roads and Maritime Services (Roads and Maritime) is proposing to build two lifts on the Sydney
Harbour Bridge’s pedestrian footpath to provide step free access to the Sydney Harbour Bridge.
There would be one lift located at Broughton Street, Kirribilli (the north lift) and one lift at
Cumberland Street, The Rocks (the south lift).
The main features of the proposal are:
 One lift from Broughton Street, Kirribilli to the pedestrian footpath on northern end of Sydney
Harbour Bridge
 One lift from Cumberland Street, The Rocks to the pedestrian footpath on southern end of
Sydney Harbour Bridge
 Adjustment of the pedestrian footpath in the section extending 210m from the proposed
southern end lift location and 100m from the northern end lift location on the Sydney Harbour
Bridge. This would require adjustment to the existing stormwater drainage system
 Removal of bus shelter on Broughton Street (relocation subject to consultation with North
Sydney Council)
 Removal of one street tree (non-native Honey Locust) on Broughton Street and two trees (nonnative Cocos Palm and Kaffir Plum) on Cumberland Street
 A new platform connecting the two lifts to the Sydney Harbour Bridge’s pedestrian footpath
 New awnings connected to the lift shafts, offering weather protection to the lift doors
 Relocation of utilities at both locations
 Demolition of the southern part of the City of Sydney Council’s depot in Cumberland Street and
reconfiguration of the remaining parts.
Construction of the proposal is expected to commence in February 2018 and is anticipated to take
about six months to complete.

Need for the proposal
The Disability Discrimination Act 1992 (DDA) requires public places to be accessible to people with
a disability. This proposal would provide access for persons with mobility impairments (including
disabled persons, wheelchair users, people with prams, the elderly and less mobile people) to the
Sydney Harbour Bridge pedestrian footpath.

Proposal objectives and development criteria
The objectives of providing step free access to the Sydney Harbour Bridge are to:







Provide for disabled access
Provide a location that maximises accessibility
Maximise visual integration with the bridge structure and the surrounding environment
Maximise integration with existing users
Minimise impacts on the heritage values of the Sydney Harbour Bridge and surrounding
environment
Maximise safety for users
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Provide a solution which minimises maintenance requirements
Provide a cost effective solution and minimise construction impacts.

Options considered
In 2014 Roads and Maritime considered four potential locations for the lifts on the northern side of
the bridge and 14 locations on the southern side of the bridge. The options were assessed against
the project objectives and development criteria, and a preferred location was selected.
After selection of the preferred location, different lift configurations were considered. The preferred
lift configuration presented in this REF was selected because it provided the easiest access and
manoeuvrability for people in wheel chairs, and had limited impact to the fabric of the Sydney
Harbour Bridge.
Further information on the options considered are included in Section 2.4 of the REF.

Statutory and planning framework
The State Environmental Planning Policy (Infrastructure) 2007 (Infrastructure SEPP) applies to the
proposal. Clause 94 permits development on any land for the purpose of road infrastructure
facilities (including vehicle or pedestrian bridges).
The proposal is for a road infrastructure facility and would be carried out by or on behalf of Roads
and Maritime, it can be assessed under Part 5 of the Environmental Planning and Assessment Act
1979, with no development consent from council required.
This Review of Environmental Factors (REF) concludes the proposal is a valid development to be
taken forward under Part 5 of the above Act as it would not have an impact on the matters of
national environmental significance protected under the Commonwealth Government Environment
Protection and Biodiversity Conservation Act 1999 or critical habitat, threatened species,
populations, or communities either listed under the NSW Threatened Species Conservation Act
1995 or the NSW Fisheries Management Act 1994. As such, its impacts are not assessed as
materially significant.

Community and stakeholder consultation
Roads and Maritime publically announced this proposal in July 2016. Consultation with directly
impacted stakeholders has been conducted. This has included North Sydney Council, City of
Sydney Council and Property NSW (formerly Sydney Harbour Foreshore Authority) in accordance
with clauses 13-16 of the Infrastructure SEPP. The Physical Disability Council of NSW and the
Office of Environment and Heritage (OEH) were also consulted.
Ongoing consultation with stakeholders and the community would continue during and after public
display of this REF. The community and stakeholders would be invited to make submissions during
public display of this REF. All issues raised will be considered and responded to in the submissions
report. The process would constitute the key interface with the community and stakeholders.

Environmental impacts
The main impacts of the proposal and the safeguards to address those impacts are summarised
below.
Non-Aboriginal heritage
A Statement of Heritage Impact (Artefact, 2017) identified that the proposal would result in a major
impact on a portion of the Sydney Harbour Bridge parapet, minor visual impacts to the Sydney
Harbour Bridge and a minor impact to the heritage significance of the Sydney Harbour Bridge
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overall. The proposal, due to its relatively small scale compared to the bridge as a whole, would
not noticeably alter, obscure or diminish the national heritage values of the Sydney Harbour Bridge
provided that safeguards are implemented.
The REF includes safeguards to manage and reduce heritage impacts. This includes designing the
key features of the proposal in a sympathetic manner to protect the heritage significance and
minimise visual impacts of the Sydney Harbour Bridge.
The proposal is subject to obtaining approval under section 60 of the Heritage Act 1977.
Urban design and landscape character
The overall impact on the landscape character of the area was identified as moderate to low based
both the sensitivity of the character zone and magnitude of the proposal in that zone. Although the
area has significant heritage value, the impact of the lifts would be minimised by the existing
vegetation, pedestrian paths, road lighting, signage, existing infrastructure and topography.
The new lifts would have a visual impact ranging from low to moderate-low on the area given their
location in proximity to the Sydney Harbour Bridge (and its historical significance). The nature and
scale of the proposal, when viewed in context of the overall bridge and surrounds, is comparatively
small. On this basis, the overall visual impact is considered moderate-low.
The REF includes safeguards to manage and reduce landscape character and visual impacts
including an Urban Design Plan, specific design elements and a Landscape Plan as outlined in
Section 6.3.4 of the REF.
Construction noise and vibration
Construction noise is expected to exceed the noise management levels (during both day time and
night time works) at nearby residences and commercial tenancies, particularly during noisy works
such as demolition and footpath works. The majority of works would occur during the day, with
night works anticipated to be required for the delivery and installation of large components due to
potential access issues and traffic impacts.
The REF includes safeguards to manage and reduce noise and vibration impacts in accordance
with Roads and Maritime’s Construction Noise and Vibration Guidelines (April 2016). Safeguards
include notifying residents prior to works commencing, working within standard hours (where
possible) and specific measures to reduce noise emissions from construction equipment. Further
information on safeguards are included in Section 6.4.4 of the REF.
Traffic
Construction vehicles would include heavy vehicles, including delivery trucks and light commercial
vehicles. The impacts would include delays to local traffic and loss of parking. These impacts
would likely be a moderate localised impact limited to the local street area. A construction traffic
management plan would be prepared detailing specific methods for safely managing construction
vehicle traffic and pedestrian movements within the surrounding area.
The proposal is not a traffic-generating project and is not expected to affect operational traffic
volumes, flows or network performance.
Socio-economic
The proposal is expected to have minor impacts during construction (potential loss to revenue,
amenity and comfort) to local businesses, residents and customers in the area. Access to the
Sydney Harbour Bridge footpath and Milsons Point train station would be maintained during
construction.
A Communication Plan would be prepared and implemented during construction and would include
a complaints register and mechanisms for providing details and timing of proposed activities.
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Once operational, the proposal would introduce step free access to the Sydney Harbour Bridge
footpath, enhancing the accessibility and enjoyment of travelling to the bridge and its surrounding
areas. Safeguards would be implemented for noise and vibration, traffic and pedestrian control and
other social impacts.

Justification and conclusion
The proposal is required to provide access to the Sydney Harbour Bridge to help meet the
requirements of the Disability Discrimination Act. The proposal is justified as it provides mobility
impaired access and would be designed in a sympathetic manner to protect the heritage
significance and visual impacts of the Sydney Harbour Bridge. Potential construction noise and
traffic impacts would be short-term over the anticipated 6 month duration of construction. The
construction contractor would be required to prepare and implement a construction noise and
vibration management plan; and a construction traffic management plan, in accordance with Roads
and Maritime guidelines.
This 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 activity. The REF found that the proposal would
not result in significant environmental impacts or be of such a nature or extent as to be regarded as
unacceptable. The safeguards and mitigation measures detailed within this REF would amend or
minimise the expected impacts. Overall, the REF finds that any negative impacts are outweighed
by the longer term positive impacts of the proposal.
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1

Introduction

This chapter introduces the proposal and provides the context of the environmental assessment. It
describes the proposal’s objectives, development history and the purpose of this report.

1.1

Proposal identification

Roads and Maritime Services NSW (Roads and Maritime) proposes to build step free access to the
Sydney Harbour Bridge. Key features of the proposal include:
 One lift from Broughton Street, Kirribilli to the pedestrian footpath on northern end of Sydney
Harbour Bridge (north lift)
 One lift from Cumberland Street, The Rocks to the pedestrian footpath on southern end of
Sydney Harbour Bridge (south lift)
 Adjustment of the pedestrian footpath in the section extending 210m from the proposed
southern end lift location and 100m from the northern end lift location on the Sydney Harbour
Bridge. This would require adjustment to the existing stormwater drainage system
 Removal of bus shelter on Broughton Street (relocation subject to consultation with North
Sydney Council)
 Removal of one street tree (non-native Honey Locust) on Broughton Street and two trees (nonnative Cocos Palm and Kaffir Plum) on Cumberland Street
 A new platform connecting the two lifts to the Sydney Harbour Bridge’s pedestrian footpath
 New awnings connected to the lift shafts, offering protection to the lift doors
 Relocation of utilities at both locations
 Demolition of the southern part of the City of Sydney Council’s depot in Cumberland Street and
reconfiguration of the remaining parts.
The proposal does not include upgrades to any other access ways, such as the footpaths that lead
to the lift location on the ground level and the remaining Sydney Harbour Bridge footpath.
The proposal would provide access for persons with mobility impairments (including people with a
disability, people with prams, the elderly, and less mobile people) from street level to the
pedestrian footpath on the Sydney Harbour Bridge. This is consistent with the requirements of the
Disability Discrimination Act 1992, which requires public places to be accessible to people with a
disability. The scope of the proposal is to provide step free access to the Sydney Harbour Bridge
deck.
The location of the works is Broughton Street, Kirribilli, in the North Sydney local government area
(refer Figure 1-1) and Cumberland Street, The Rocks, in the Sydney local government area (refer
Figure 1-2).
The works would involve:
 Site establishment, including fencing at street level and on the footpath on the Sydney Harbour
Bridge, as well as establishment of a site compound
 Utility relocations, as required
 Clearing of one street tree (non-native Honey Locust, Gleditsia triacanthos) on Broughton
Street
 Clearing of two trees on Cumberland Street
 Demolition of the southern part of the existing City of Sydney Council depot on Cumberland
Street and reconfiguration of the remaining parts
 Removal of the existing bus shelter on Broughton Street (relocation subject to consultation with
North Sydney Council)
 Adjustment of the existing footpath on Broughton Street to suit the landing pads of the lift
 Excavation of the footpath for the north lift shaft on Broughton Street
 Excavation for the south lift shaft on Cumberland Street
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Removal of the balustrade on the Sydney Harbour Bridge to facilitate connection to the bridge
link from the lift to the pedestrian footpath (north and south)
Construction of the north and south lift (one at each location)
Installation of a new bridge link between each of the north and south lift entrances to the
Sydney Harbour Bridge
A new awning connected to the lift shaft, covering the lift door (north and south)
Lay, repair and replace the footpaths. This includes regrading work to the pedestrian footpath
on the Sydney Harbour Bridge to ensure it meets the relevant Australian Standards for disabled
access. The regrading works will also involve adjusting the existing drainage system along the
footpath to suit the cross fall and gradient changes.

It is anticipated that the construction work would begin in February 2018 and is expected to take
about six months to complete.
Chapter 3 describes the proposal in more detail with an overview of the proposal shown in Figure
3-3 to Figure 3-6.

1.2

Purpose of the report

This review of environmental factors (REF) has been prepared by Cardno (NSW/ACT) Pty Ltd on
behalf of Roads and Maritime Greater Sydney Region. For the purpose of these works, Roads and
Maritime is the proponent and the determining authority under Part 5 of the Environmental
Planning and Assessment Act 1979 (EP&A Act).
The purpose of the REF is to describe the proposal, to document the likely impacts of the proposal
on the environment, and to detail protective measures to be implemented.
The description of the proposed work and associated environmental impacts have been
undertaken in the context of clause 228 of the Environmental Planning and Assessment Regulation
2000, the factors in Is an EIS Required? Best Practice Guidelines for Part 5 of the Environmental
Planning and Assessment Act 1979 (Is an EIS required? guidelines) (DUAP, 1995/1996), the
Threatened Species Conservation Act 1995 (TSC Act)1, 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 review of environmental factors helps to fulfil the requirements of:
 Section 111 of the EP&A Act that Roads and Maritime examine and take into account to the
fullest extent possible, all matters affecting or likely to affect the environment by reason of the
activity
 The strategic assessment approval granted by the Federal Government under the EPBC Act in
September 2015, with respect to the impacts of Roads and Maritime’s road activities on
nationally listed threatened species, populations, ecological communities and migratory
species.
The findings of the REF would be considered when assessing:
 Whether the proposal is likely to have a significant impact on the environment and therefore the
necessity for an environmental impact statement to be prepared and approval to be sought
from the Minister for Planning under 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

Note that the Threatened Species Conservation Act 1995 has been replaced with the Biodiversity
Conservation Act 2016. The transitional arrangements outlined in Clause 29 of the Biodiversity
Conservation (Savings and Transitional) Regulation 2017 provide that the former planning provisions
continue to apply to pending Part 5 assessments such as this proposal.

1
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The significance of any impact on nationally listed biodiversity matters under the EPBC Act,
including whether there is a real possibility that the activity may threaten long-term survival of
these matters, and whether offsets are required and able to be secured
The potential for the proposal to significantly impact any other matters of national
environmental significance or Commonwealth land and the need, subject to the EPBC Act
strategic assessment approval, to make a referral to the Australian Government Department of
the Environment for a decision by the Commonwealth Minister for the Environment on whether
assessment and approval is required under the EPBC Act.
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Figure 1-1: Location of the proposal – north
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Figure 1-2: Location of the proposal - south
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2

Need and options considered

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

2.1

Strategic need for the proposal

The Sydney Harbour Bridge can currently be accessed by motorists, cyclists and pedestrians. The
eastern side of the bridge is for pedestrian use only and can be accessed via stairs from Broughton
Street in the north and Cumberland Street in the south. The proposal to provide step free access
for persons with mobility impairments aims to align the Sydney Harbour Bridge with the
requirements of the following codes:
 Disability Discrimination Act 1992 (that public places are accessible to people with a disability)
 Disability Standards for Accessible Public Transport (DSAPT) 2002 and subsequent
Amendment of 2010
 AS1428.1-2009 Design for Access and Mobility – General Requirements for Access – New
Building Works.
The proposal is supported under the policies, goals, objectives and targets of a number of strategic
planning documents:
 NSW Disability Inclusion Plan (NSW Department of Premier and Cabinet, 2015)
 NSW 2021: A Plan to Make NSW Number One (NSW Department of Premier and Cabinet,
2011)
 NSW Long Term Transport Master Plan (Transport of NSW, 2012)
 Beyond the Pavement: Urban Design Policy Procedures and Design Principles (Roads and
Maritime, 2014)
 Sydney Harbour Bridge Conservation Management Plan (Godden Mackay Logan, 2007).

2.1.1 NSW Disability Inclusion Plan
The NSW Disability Inclusion Plan (NSW Department of Premier and Cabinet, 2015) is an update
to the NSW Implementation Plan 2012-2014 and sets out the NSW Government’s commitment to
implementing the principles of the Disability Inclusion Act 2014. The plan focuses on four areas for
concentrated action:
 Developing positive community attitudes and behaviour
 Creating liveable communities
 Supporting access to meaningful employment
 Improving access to mainstream services through better systems and processes.
The proposal would be consistent with these actions by providing access to the Sydney Harbour
Bridge for persons with a disability.

2.1.2 NSW 2021: A Plan to Make NSW Number One
NSW 2021: A Plan to Make NSW Number One (NSW 2021) (NSW Department of Premier and
Cabinet, 2011) is the NSW Government’s 10-year strategic business plan. It sets priorities for
action and guides resource allocation to deliver economic growth and critical infrastructure
throughout the State. It emphasises delivering efficient and effective infrastructure that makes a
difference to both NSW’s economy and people’s lives.
The proposal would help to achieve the following goals as outlined in the plan:
 Goal 14: Increase opportunities for people with a disability by providing supports that meet their
individual needs and realise their potential
 Goal 27: Enhance cultural, creative, sporting and recreation opportunities.
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The proposal would provide access for the mobility impaired onto the Sydney Harbour Bridge, a
National Heritage listed site. Providing access to the bridge would increase opportunities and
enhance the participation of people with a disability, through access to recreational activities
outside their home. The proposal is therefore consistent with these two NSW 2021 goals.

2.1.3 NSW Long Term Transport Master Plan
The NSW Long Term Transport Master Plan (Transport of NSW, 2012) provides the framework for
delivering an integrated, modern transport system across NSW over the next 20 years. It identifies
transport actions and investment priorities over the short, medium and long term that have
emerged in response to six identified transport challenges:
 Integrating transport services
 Getting Sydney moving again
 Sustaining growth in Greater Sydney
 Providing essential access to regional NSW
 Supporting efficient and productive freight
 State-wide actions.
The Plan responds to these challenges through setting actions; one of which is ‘improved
pedestrian infrastructure’. The proposal is consistent with this action as it would promote use of the
Sydney Harbour Bridge pedestrian access way by a greater range of users.

2.1.4 Beyond the Pavement
Beyond the Pavement: Urban Design Policy Procedures and Design Principles (Roads and
Maritime, 2014) is Roads and Maritime’s urban design policy, incorporating urban design thinking
into Road and Maritime’s infrastructure projects. The physical design outcomes that must be
achieved are:
 Road and Maritime’s projects and the networks of which they are a part, must fit sensitively with
the landform and the built, natural and community environments in which they are situated
 Road and Maritime’s project planning and design must contribute to the accessibility and
connectivity of communities and a general permeability of movement through areas
 The design and management of Road and Maritime’s projects must contribute to the overall
quality of the public domain for the community, including transport users.
The proposal has incorporated urban design advice consistent with the above principles. The
landscape character, visual impact assessment and urban design report (Hassell, 2017) is
provided as Appendix E and is addressed in Chapter 6.

2.1.5 Sydney Harbour Bridge Conservation Management Plan
A Conservation Management Plan (Godden Mackay Logan, 2007) was prepared for the National
and World Heritage listed Sydney Harbour Bridge. The Plan provides a framework for the
management and maintenance 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. The Plan sets out guiding principles and conservation policies to enable the
conservation of the heritage values of the Sydney Harbour Bridge, consistent with the bridge as a
publicly owned asset, and its ongoing use as the main vehicular crossing of Sydney Harbour.
Section 6.5.2 of the Plan states that opportunities to improve access for wheelchairs, prams and
cyclists should be investigated.
Heritage impacts are further discussed in Chapter 6 and in the Statement of Heritage Impact
(Artefact, 2017; refer Appendix D).
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2.2

Existing infrastructure

2.2.1 North
The proposed north lift is located on the western footpath of Broughton Street. Broughton Street is
part of the local road network in Kirribilli and Milsons Point and runs next to the Sydney Harbour
Bridge. It has one lane of traffic in both directions and kerbside timed parking on both sides. It has
a speed limit of 50 km/h. Broughton Street connects in the south with Fitzroy Street, which carries
traffic under the bridge to Milsons Point. Ennis Road connects Broughton Street with Milsons Point
train station, which is located around 100 metres north from the proposed north lift location. There
is an existing lift to provide step free access from street level to the platform at Milsons Point
Station.
The pedestrian footpath next to Broughton Street is six metres wide and paved at the proposed lift
location and provides pedestrian connectivity between Ennis Road and Milsons Point Station, the
village restaurants and other businesses, and Bradfield Park and the harbour. Around 40 metres
south of the stairs to access the Sydney Harbour Bridge, the footpath begins to slope down
towards Sydney Harbour at a grade in excess of that suitable for wheelchair access.
The pedestrian footpath on the eastern side of the Sydney Harbour Bridge begins in the north just
after the electronic toll for the Bradfield Highway and is separated from motorists by a concrete
guardrail and mesh fencing. The footpath is approximately 2.5 metres wide (this differs based on
location on bridge) and provides room for movement of pedestrians in both directions. In the area
of the proposed connection to the north lift, the footpath grade (both the cross fall and grade) is not
suitable for safe access by wheelchairs and does not comply with the Australian Standard.
The Sydney Harbour Bridge provides lanes for vehicular traffic, on-ramps and off-ramps, along
with reversible traffic lanes that operate in accordance with the dominant flow of traffic during peak
periods. Gantry nine, displaying lane information, is in close proximity to the proposed lift.

2.2.2 South
The proposed south lift is located on a lot on the western side of Cumberland Street. Cumberland
Street is part of the local road network in The Rocks and runs next to the Sydney Harbour Bridge.
Cumberland Street has one lane of traffic in both directions and kerbside metered parking on both
sides with a speed limit of 50 km/h. Cumberland Street goes under the bridge in the north and
connects with Lower Fort Street, Millers Point. In the south, it comes to a dead end and intersects
with Gloucester and Essex Street.
The proposed location for the south lift is located on the existing City of Sydney Council depot land.
This would require demolition of the southern part of the building that is currently on this land.
Cumberland Street crosses Argyle Street and the proposed south lift location is next to the Argyle
cut.
The pedestrian footpath next to Cumberland Street is about two metres wide and concreted. The
footpath provides pedestrian connectivity between the Sydney Harbour Bridge and the City of
Sydney, including Circular Quay and Wynyard Stations. Cumberland Street is currently
inaccessible for wheelchairs from Circular Quay due to gradients and stair only access (Sydney
Harbour Foreshore Authority, June 2012).
The pedestrian footpath on the eastern side of the Sydney Harbour Bridge begins in the south near
gantry one and just before the electronic toll for the exit of the Bradfield Highway. The footpath is
initially lower in height to the road traffic (cannot be seen from bridge) and becomes level with the
traffic at about gantry two. The footpath is approximately 2.5 metres wide (this differs based on
location on bridge) and provides room for movement of pedestrians in both directions. In the area
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of the proposed connection to the lifts, the footpath grade (both the cross fall and grade) is not
compliant with Australian Standards for access by wheelchairs.
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2.3

Proposal objectives and development criteria

2.3.1 Proposal objectives
The objective of the proposal is to provide for disabled access onto the Sydney Harbour Bridge. In
doing so, the proposal seeks to:
 Provide for disabled access
 Provide a location that maximises accessibility
 Maximise visual integration with the bridge structure and the surrounding environment
 Maximise integration with existing users
 Minimise impacts on the heritage values of the Sydney Harbour Bridge and surrounding
environment
 Maximise safety for users
 Provide a solution which minimises maintenance requirements
 Provide a cost effective solution and minimise construction impacts.

2.3.2 Development criteria
The development criteria for the proposal include:
 Roads and Maritime Specification B381 for the design, supply and installation of pedestrian
bridge lifts (2012)
 Transport for NSW lift specification SP-001/5.0 (2013)
 Providing compliant disabled access in accordance with Australian Standard AS1428.1-2009
Design for access and mobility – general requirements for access – new building work and AS
1735 Australian Standard for lifts, escalators and moving walks.

2.3.3 Urban design objectives
Urban design objectives for the proposal include:
 Design lift shafts and associated urban design upgrades commensurate with the locations in
historic and central city locations
 Ensure that connecting pathways integrate within the immediate context
 Optimise amenity for users
 Minimise the extent of established vegetation clearing and street trees
 Ensure a safe pedestrian environment
 Careful resolution of the adjoining public domain and approaches to the proposals are also
required.

2.4

Alternatives and options considered

A study was commissioned by Roads and Maritime prior to the commencement of concept design,
which undertook investigations and provided recommended design solutions for the northern step
free access point. Following the conclusion of this study, Roads and Maritime selected its preferred
design options, as summarised below.

2.4.1 Strategic options study
Possible locations and solutions for step free access to the Sydney Harbour Bridge were
considered in 2012, when the Government Architect’s Office prepared the Sydney Harbour Bridge:
Step Free Access Strategic Options Study (GAO 2012). The study considered options on both the
northern and southern sides of Sydney Harbour. Subsequently, the lift locations recommended in
that study were subject to further consideration by Hyder (2014).
The 2014 investigation identified four potential north locations for the step free access and 14
potential southern locations. The objectives of the 2014 investigation were:
 Provide a location that maximises accessibility
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Provide for disabled access
Maximise visual integration with the bridge structure and the surrounding environment
Maximise integration with existing uses
Minimise impacts on the heritage values of the Harbour Bridge and surrounding environment
Maximise safety for users
Minimise maintenance requirements
Provide a cost effective solution and minimise construction impacts.

Each option was evaluated using the above objectives and scored the potential lift locations with a
score between zero and 10.
The four potential north location options are (refer Figure 2-1):
 N1 – Fitzroy Street lift, about 85 metres south of Sydney Harbour Bridge stairs
 N2 – Sydney Harbour Bridge stairs lift about 30 metres south of Sydney Harbour Bridge stairs
 N3 – Train station lift about 80 metres north of Sydney Harbour Bridge stairs
 N4 – Post office lift about 120 metres north of Sydney Harbour Bridge stairs (55 metres north of
Milsons Point train station).

Figure 2-1: Sydney Harbour Bridge step free access strategic options study – northern site
options (Hassell, 2017)

Sydney Harbour Bridge Step Free Access
Review of Environmental Factors

17

Based on the objectives of the strategic options study (listed above), Option N2 – Sydney Harbour
Bridge stairs was selected as the preferred location for the northern step free access point. The
primary benefits identified for Option N2 include: ease of users being able to locate access, ease of
access to / from key points of origin and destination; ease of use and ability to meet AS 1428.1;
high levels of passive surveillance from surrounding areas and ease of implementation.
The fourteen potential south location options are (refer Figure 2-2):
 S1 – Circular Quay lift, about 790 metres south-east of the southern Sydney Harbour Bridge
stairs
 S2 – George Street lift, about 395 metres south-east of the southern Sydney Harbour Bridge
stairs
 S3 – Gloucester Street lift, about 275 metres south-east of the southern Sydney Harbour
Bridge stairs
 S4 – Gloucester Street ramp, about 275 metres south of the southern Sydney Harbour Bridge
stairs
 S5 – Playground lift, about 145 metres south of the southern Sydney Harbour Bridge stairs
 S6 – Tennis court lift, about 15 metres south of the southern Sydney Harbour Bridge stairs
 S7 – Lift in stairs void, located at the southern Sydney Harbour Bridge stairs
 S8 – Lift next to stairs, located at the southern Sydney Harbour Bridge stairs
 S9 – Council depot lift, about 30 metres north of the southern Sydney Harbour Bridge stairs
 S10 – Bridge climb lift, about 140 metres north of the southern Sydney Harbour Bridge stairs
 S11 – Bridge climb ramp, about 140 metres north of the southern Sydney Harbour Bridge stairs
 S12 – Lift at southern abutment, about 220 metres north of the southern Sydney Harbour
Bridge stairs
 S13 – Ajax site, about 260 metres north of the southern Sydney Harbour Bridge stairs
 S14 – Lift north of George Street, about 315 metres north of the southern Sydney Harbour
Bridge stairs.

Figure 2-2: Sydney Harbour Bridge step free access strategic options study – southern site
options (Hassell, 2017)
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Based on the objectives of the strategic options study (listed above), the investigation identified
Options S7, S8, S9, S10, S12 and S13 as shortlisted options for the southern step free access
way. Following further options assessment and sensitivity testing, Option S9 was identified as the
preferred option for the southern step free access point, with this option outscoring option S13, and
S8 was eliminated due to further identified constraints. The primary benefits identified for Option
S9 include: ease of users being able to locate access, ease of use and ability to meet AS 1428.1;
minimal visual impacts, maximises safety for users with high levels of passive surveillance from
surrounding areas and ease of implementation.
Option N2
Option N2 was selected as the preferred option for the northern access point. This option proposes
to locate a passenger lift next to the northern access stairs on Broughton Street in Milsons Point.
The lift would be accessed via a landing connecting to the Sydney Harbour Bridge footpath at the
top landing of the northern access stairs, whilst access at the street level would be via the existing
footpath on the western side of Broughton Street.
The key design considerations for this option include:
 Providing a compliant connection between the existing Sydney Harbour Bridge footpath and the
new lift landings, that also minimises the impact on the existing parapet and bridge structures
 Minimising risk associated with utilities relocations, in particular the fibre optic cable that
currently runs along the Sydney Harbour Bridge facade at street level
 Building a lift such that it could operate as a standalone structure that has minimal load
transfers to the existing footpath and bridge
 Any proposed alterations to the existing parapets are to be conducted following consultation
and approval by the NSW Heritage Council.
Further assessment was carried out by Roads and Maritime and key stakeholders to identify the
preferred lift configuration. Available space was a key constraint that was considered.
Option S9
Option S9 was selected as the preferred option for the southern access point. This option proposes
to locate a passenger lift near the Sydney Harbour Bridge stairs in the space currently occupied by
the City of Sydney Council depot. It is proposed that the lift would be accessed via a landing
connecting to the Sydney Harbour Bridge footpath, to the east of the southern access stairs, while
access at the street level would be via the existing footpath on Cumberland Street and a new
footpath to the proposed lift on the western side of Cumberland Street.
The key design considerations for this option include:
 Providing a compliant connection between the existing Sydney Harbour Bridge footpath and the
new lift landings, that also minimises the impact on the existing parapet and bridge structures
 Building a lift such that it could operate as a standalone structure that has minimal load
transfers to the existing footpath and bridge
 That any proposed alterations to the existing parapets are to be conducted following
consultation and approval by the NSW Heritage Council.
Further assessment was carried out by Roads and Maritime and key stakeholders to identify the
preferred lift configuration. Available space was a key constraint that was considered.

2.4.2 Concept Design Options
During the concept design phase, the following options were identified for the two selected
locations.
Consideration was given to building one or two lifts on each of the northern and southern ends of
the Sydney Harbour Bridge. However, the preferred option is to proceed with a single lift at each
location, providing the future possibility for a second lift subject to demand and need. The
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installation of a second lift at both the northern and southern sides is not part of this proposal and
would be subject to separate assessment and approval when necessary.
North
A number of concept options were developed and investigated against the proposal objectives,
design objectives and existing site constraints. Six options for different lift configurations were
presented at an options assessment workshop attended by representatives of the Roads and
Maritime project team, the Physical Disability Council of NSW and North Sydney Council. The
purpose of the workshop was to review each of the concept design options against a range of
criteria to determine the preferred option for the lift configuration. For each of the six options, suboptions comprising one lift or two lifts were assessed.
Consistent with the project objectives, the following (weighted) criteria were adopted to assess the
options:
 Minimise impacts on listed heritage items, including the:
- Visual setting of the heritage character of the Sydney Harbour Bridge
- Structural fabric of the Sydney Harbour Bridge
- Locally heritage listed bus shelter
 Consider the local area and local visual character, including the
- Urban form
- Modal integration and service operation
 Optimise the customer experience and minimise pedestrian conflicts
 Minimise environmental impacts
 Minimise engineering risk.
A score out of five was given for each criteria, with a score of five indicating that the option fulfils
the criteria, and a score of one indicating that the option does not meet the criteria.
The six options (1, 2, 2a, 3, 4, 4a) and a summary of the outcomes of the options assessment are
outlined in Table 2-1. This includes assessment of the Do Nothing Option.
The concept design option is provided in Appendix C.
South
As there were less spatial restrictions on the southern site at Cumberland Street, two lift
configurations were presented at the options assessment workshop. The assessment of these two
options (and the Do Nothing Option) followed the same criteria adopted for the northern site. At the
conclusion of the workshop, it was determine that a hybrid solution between the two configurations
was preferred (refer Table 2-2).
Roads and Maritime consulted with the City of Sydney Council regarding options for the council
depot buildings. Since it was preferable to preserve the City of Sydney Council depot, a decision
was made to only demolish the southern part of the depot building and reconfigure the remaining
parts. Refer to Appendix C for the preferred option.
Analysis of options
The preferred options were chosen based on proposal objectives described in Section 2.3.1 and
criteria developed at the options workshop, held on 23 June 2016 described above.
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Table 2-1

Summary of identified options (north lift)

Option

Lift type

Description

Key Advantages

Key Disadvantages

1

Through
lift
(1 lift or
2 lifts)



Street level entry to the lift is from the
east, exiting onto the bridge link in a
westerly direction
Lift is offset around 2 m from base of
the Bridge retaining wall
Two lifts require two bridge links, one
for each lift.








Street level entry to the lift is from the
north, parallel to the retaining wall
Lift is offset around 0.5 m from base of
the Bridge retaining wall
Single bridge link can service two lifts.




Similar to Option 2 but is offset around
1.5 m from the base of the retaining
wall.






2

Through
lift
(1 lift or
2 lifts)





2a

Through
lift
(1 lift or
2 lifts)





Readily accommodates two lifts
May be possible to avoid conflict with fibre optic
cable
Wheelchair users do not need to turn to enter or
exit the lift.








No footpath widening required
Reduced width of bridge link for two lifts
minimises impact on balustrade
Minimises conflict between waiting space and
pedestrian through traffic




May be possible to avoid conflict with fibre optic
cable
Better maintenance access (compared to Option
2)
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One tree removed
Footpath widening required
Loss of 2-3 on-street parking
spaces
Clash between waiting space
and pedestrian through traffic
Two lifts requires removal of
twice as much of the bridge
balustrade.
Impacts fibre optic cable
Limited space behind lift shaft(s)
for maintenance
Up to two trees to be removed.
Footpath widening required
Loss of 2-3 on-street parking
spaces
Clash between waiting space
and pedestrian through traffic
Wheelchair users must make a
90 degree turn to enter / exit the
lift.
Up to two trees to be removed.
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Option

Lift type

Description

Key Advantages

Key Disadvantages

3

Through
lift
(1 lift or
2 lifts)











Entry to the lift is from the west
Lift is offset around 4.3 m from the
base of the retaining wall
Two lifts require two bridge links, one
for each lift.




Minimises conflict between waiting space and
pedestrian through traffic
Avoids optic fibre cable
Allows for street plantings to soften visual
impact.






4

Through
lift
(1 lift or
2 lifts)





Hybrid of Options 2 and 3
Lift is offset around 4 m from the base
of the retaining wall
Two lifts require two bridge links, one
for each lift.





Minimises conflict between waiting space and
pedestrian through traffic
Avoids optic fibre cable
Allows for street plantings to soften visual
impact.
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Footpath widening required
Loss of 2-3 on-street parking
spaces
Close to the road. Safety barrier
is required
Two lifts requires removal of
twice as much of the bridge
balustrade
Wheelchair users must make a
90 degree turn to enter / exit the
lift
One tree removed.
Footpath widening required
Loss of 2-3 on-street parking
spaces
Close to the road. Barrier is
required.
Two lifts requires removal of
twice as much of the bridge
balustrade
Wheelchair users must make a
90 degree turn to enter / exit the
lift
One tree removed.
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Option

Lift type

Description

4a

Standard 
lift
(1 lift or
2 lifts)

Similar layout to Option 4, however lift
entry waiting area is under the bridge
link.

Key Advantages

Key Disadvantages








Maintains straight line for pedestrian movements
Less impacts to in ground services
Allows street scaping






Do
Nothing

N/A



No lifts would be built




No loss of existing infrastructure
No environmental or heritage impacts.
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Footpath widening required
Loss of 2-3 on-street parking
spaces
Close to the road. Barrier is
required
Two lifts requires removal of
twice as much of the bridge
balustrade
Wheelchair users must make a
90 degree turn to enter / exit the
lift
One tree removed.
Does not provide step free
access to Sydney Harbour
Bridge
Inconsistent with statutory
requirements.
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Table 2-2 Summary of identified options (south lift)
Option

Lift type

Description

Key Advantages

Key Disadvantages

1

Through
(1 lift or
2 lifts)



Entry and exit would be straight
through with no turning by wheelchairs
required.
Bridge link joins on to the single lift,
second lift would require a larger
bridge link.






Readily accommodates two lifts
Next to existing stairs
No loss of street parking
Single lift option would require less awning
coverage compared to single lift option 2.




Two trees removed
Two lifts requires removal of
twice as much of the bridge
balustrade

Entry and exit would be straight
through by wheelchair users.
Bridge link joins between the two lift
option, or off to the side of a one lift
option.





Readily accommodates two lifts
Next to existing stairs
No loss of street parking




Two trees removed
Single lift option would require
more awning coverage
compared to single lift option 1
Larger visual impact compared
to option 1.

No lift/s would be built






2

Through
(1 lift or
2 lifts)

Do
nothing

N/A







No loss of existing infrastructure
No environmental or heritage impacts.
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Does not provide step free
access to Sydney Harbour
Bridge
Inconsistent with statutory
requirements.
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2.5

Preferred option

One through lift was the preferred option at both locations as this option would have less impact on
the heritage significance of the bridge (including visual impacts). This was determined during
consultation with the NSW Heritage Office. Other factors that also contributed to the selection of
the preferred option, included accessibility, likely usage and urban design.

2.5.1 North option
Option 2 is the preferred option for the North lift based on the criteria mentioned above. This option
meets the proposal objectives as it would:
 Provide through lift option for ease of entry / exit for disabled access
 Require no widening of the footpath, therefore no parking would be removed on Broughton
Street
 Reduce visual impacts on the streetscape and surrounds
 Reduce impact on Sydney Harbour Bridge (compared to other options), as it reduces extent of
demolition to the fabric of the Bridge
 Have low pedestrian conflict.

2.5.2 South option
A modified Option 1 is the preferred option for the south lift design. Subsequent to discussions with
council and the preference to preserve the City of Sydney Council depot, a decision was made to
only demolish the southern part of the depot building and reconfigure the remaining parts. The
reason for adopting the current option on the south side is:
 By having the lift offset 3 meters away from the wall, it provides more visibility and allows
the lift to express itself as a standalone urban feature. Otherwise the previous option would
have made it hard to be identified.
 The option also minimizes the effect on the Council depot at this stage, and does not
exclude the possibility of building a second lift in the future.
This option meets the proposal objectives as it would:
 Provide through lift option for ease of entry / exit for disabled
 Reduce impacts on the streetscape and surrounds such as no loss of parking
 Have no pedestrian conflict with depot vehicles.
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3

Description of the proposal

This chapter describes the proposal, including how it would be built and how it would operate.

3.1

The proposal

Roads and Maritime proposes to build one lift on the north side and one lift on the south side of the
Sydney Harbour Bridge. The proposal is shown in Figure 3-3 to Figure 3-6 for the operational and
construction phases of the proposal. The design drawings are provided in Figure 3-1, Figure 3-2
and Appendix C.
Key features of the proposal would include:
 One lift from Broughton Street, Kirribilli to the pedestrian footpath on northern end of Sydney
Harbour Bridge (north lift)
 One lift from Cumberland Street, The Rocks to the pedestrian footpath on southern end of
Sydney Harbour Bridge (south lift)
 Adjustment of the pedestrian footpath in the section extending 210m from the proposed
southern end lift location and 100m from the northern end lift location on the Sydney Harbour
Bridge. This would require adjustment to the existing stormwater drainage system
 Removal of bus shelter on Broughton Street (relocation subject to consultation with North
Sydney Council)
 Removal of one street tree (non-native Honey Locust) on Broughton Street and two trees (nonnative Cocos Palm and Kaffir Plum) on Cumberland Street
 A new platform connecting the two lifts to the Sydney Harbour Bridge’s pedestrian footpath
 New awnings connected to the lift shafts, offering protection to the lift doors
 Relocation of utilities at both locations
 Demolition of the southern part of the City of Sydney Council’s depot in Cumberland Street and
reconfiguration of the remaining parts.
Lighting would be installed at both sites along the footpath on Broughton Street and Cumberland
Street. There would also be potential for up-lighting in a tree on Cumberland Street to improve
passive surveillance (refer to Appendix C).
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Figure 3-1: Preferred option – northern precinct (Hassell, 2017)

Figure 3-2: Preferred option – southern precinct (Hassell, 2017)
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3.2

Design

3.2.1 Design standards and criteria
The minimum footpath widths, grades and crossfalls and minimum lift dimensions outlined in the
following guidelines and standards were used to develop the concept design:
 Disability Discrimination Act 1992
 Disability Standards for Accessible Public Transport 2002
 Disability Standards for Accessible Public Transport Amendment 2010
 Australian Standards AS1735.12 – 1999 – Lifts, escalators and moving walks Part 12: Facilities
for persons with disabilities
 Australian Standards AS1428.1 – 2009 –Design for access and mobility Part 1 – General
requirements for access (New building work)
 Australian Standards AS1428.2 – 1992 (reconfirmed 2015) – Design for access and mobility
Part 2 – Enhanced and additional requirements – Buildings and facilities
 Roads and Maritime Services QA specification B381 – Design, supply and installation of
pedestrian bridge lifts
 Transport for NSW lift specification (SP-001/5.0).
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Figure 3-3: The proposal – north operationalFigure 3-4: The proposal – north construction
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Figure 3-5: The proposal – south operational
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Figure 3-6: The proposal – south construction
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3.2.2 Engineering constraints
Building and operating the proposal would be restricted by a number of engineering and
development constraints. Table 3-1 lists the main constraints and discusses how they have been
addressed in the concept design.
Table 3-1

Engineering and development constraints

Location

Constraints

Concept Design provisions

Both

Tight space for service /
maintenance of the lift shaft
and the Sydney Harbour Bridge
wall

The lift has been designed to spatially provide
adequate distance between the lift and the bridge
wall for service and maintenance.

Both

Heritage

Lift has been designed to minimise impacts to the
heritage fabric of the bridge. The width necessary
for access to the bridge has been minimised,
reducing the extent of bridge parapet removal.

Both

Construction staging

Lift structure has been designed to be built in two
smaller sections to reduce delivery and installation
restrictions associated with size.

North

Pedestrian collision

The distance between the lift and the back of the
kerb complies with AS1428. Additionally, pedestrian
counts were taken during the AM peak period to
understand the impact on pedestrians.

North

Utilities

Utilities will be identified where possible by electro
detection services.

South

Council Depot

The City of Sydney Council depot on the
Cumberland Street site is to be demolished.

South

Pedestrian collision

The lift has been designed for a through movement.
Additional waiting space on the bridge level is
provided for on the footbridge

The concept design will be further refined at the detailed design stage.

3.2.3 Urban design features
The proposal’s urban design strategy responds to the aim of ensuring the new step free access is
built to be consistent with the existing area and Sydney Harbour Bridge. The lifts have been
proposed to be designed from glass panels to help blend into the environment.

3.3

Construction activities

The likely work method, staging, work hours, plant and equipment requirements for the proposal
are described in this section. However, the contractor(s) appointed to deliver the work would
prepare the detailed work plan and method prior to the commencement of work.

3.3.1 Work methodology
This REF describes the locations where work would take place, the work activities that would be
carried out, and the safeguards and management measures that would be implemented before
and during construction works.
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This section describes an indicative construction methodology and staging. Detailed
methodologies would be determined during construction planning. This work method assumes that
both lifts are constructed at the same time and consider the changes in pedestrian movements.
The general work method would involve:
 Stage 1 – Site establishment
 Establish temporary construction ancillary facilities (refer to Section 3.3.7)
 Relocate utilities, as required
 Remove vegetation, as required
 Install construction services, as required (ie power, water)
 Install safety barriers and temporary amenities
 Remove existing bus shelter (on Broughton Street). Relocation subject to consultation with
North Sydney Council
 Demolition of the existing southern part of the building in the City of Sydney Council’s depot
(Cumberland Street site).
 Stage 2 – Lift foundations and civil works
 Remove bridge footpath balustrade and install safety barriers
 Excavate lift pits
 Install piles, as required
 Install lift pit
 Complete minor civil works (includes removal of spoil)
 Stage 3 – Lift installation
 Install lift tower
 Install bridge link
 Install lift car
 Stage 4 – Finishing work
 Install glass panels
 Install glass railings on bridge link
 Finish civil work including wayfinding signage
 Decommission construction services
 Remove temporary facilities.
 Stage 5 – Regrading works
 Reconstruct bridge footpath along a portion of the Sydney Harbour Bridge deck.

3.3.2 Construction hours and duration
The proposed work schedule can be broadly divided into:
 Work needing to take place under temporary lane / road closures and with temporary
diversions implemented
 Work that is able to take place at any time due to the ability to safely work with the protection of
barriers and / or other controls.
Standard working hours
Majority of the work would take place during the daytime in accordance with the recommended
standard hours for construction work set by the Roads and Maritime Construction Noise and
Vibration Guideline (CNVG) (2016), namely:
 Monday to Friday 7am to 6pm
 Saturday 8am to 1pm
 Sundays and public holidays: no work.
Night work
Some out of hours work would be required for the delivery and installation of large components
(i.e. lift shaft and frames) due to potential access issues and traffic impacts on local roads as well
as the Bradfield Highway / Cahill Express. This makes it difficult to carry out certain work other
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than out of hours on certain days of the week. It is anticipated that there would be 5 nights of night
works per construction stage identified in Section 3.3.1.
All night work would be carried out in accordance with the Roads and Maritime CNVG (April 2016)
where feasible, and in consultation with the surrounding community. Roads and Maritime would
also seek approval from the Transport Management Centre if required to access or carry out works
on the Sydney Harbour Bridge at night.

3.3.3 Plant and equipment
The proposal would be built using a range of plant and equipment. Not all the equipment would be
required for all the work activities nor would it all operate in a given location at a given time. The
equipment to be used would be confirmed and further refined during construction planning. Typical
plant and equipment likely to be used to build the proposal would include:
 7 tonne excavator
 Large mobile plant
 Piling rig
 Large mobile crane
 Concrete cutter
 Truck
 Hand tools (drill, excavator)
 Concrete vibrators
 Compactor
 Grinder

3.3.4 Earthworks
A small quantity of excavated material would be generated as a result of installing the lift
infrastructure. This material would not be backfilled. Instead it would be taken offsite for disposal.
Additional limited excavation is expected for the realignment of utilities; however, the amount
required is unknown. All spoil would be classified prior to waste removal.

3.3.5 Source and quantity of materials
The type and quantities of resources and materials needed to build a proposal would be small.
They would principally comprise:
 Glass panelling
 Foundations (concrete)
 The material to create the walkways, footpaths and barriers (concrete).
These materials are widely available across the metropolitan area.
The procurement of the lift structure would be determined during the construction phase, the lift
superstructure would be sourced offsite and put into place in parts by a crane.

3.3.6 Traffic management and access
Traffic would be managed in accordance with a proposal-specific traffic management plan that
would be developed to consider any requirements of any issued Roads Occupancy Licences
(ROL) (refer to Section 4.2.2).
The delivery and placing the lift into place would be determined by Roads and Maritime in
consultation with the awarded contractor. These works would be performed in accordance with any
required ROL and other external factors that may restrict working times and hours.
Traffic generated during construction would be negligible and would likely comprise no more than
two to three vehicle movements per hour from the ancillary facility to the site. A higher number of
vehicles may be experienced at the commencement and at the end of each work shift.
For the proposed Burton Street ancillary site, an area of the footpath and road would be required
for the site. A Pedestrian Management Plan and Vehicle Movement Plan would be developed to
manage the safe interface and thoroughfare for the public.
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3.3.7 Ancillary facilities
There would be need for a temporary ancillary facility at the southern site and at the northern site.
The compound would be used to house temporary welfare facilities (toilets) and a temporary site
office, and would be in place for the duration of construction. Minimal waste, materials, equipment,
stockpiles or maintenance activities would be stored / take place at the site compounds. One
ancillary site would be chosen for each location.
The following are potential location options for the northern and southern ancillary sites:
North
 Under the Sydney Harbour Bridge on Burton Street in the current parking area, about 35
metres north of the proposed lift location. The area is a Roads and Maritime asset however is a
local road controlled by North Sydney Council (refer to Figure 3-3)
 Ennis Road, at the top of the street, under the bridge near Roads and Maritime
Building, about 330 metres north of the lift location, land owned by Roads and Maritime (refer to
Figure 3-3).
South
 RailCorp owned site, access from Cumberland Street, about 145 metres north of the lift location
– subject to further negotiations with RailCorp (refer to Figure 3-5)
 Cumberland Street, on the same site as the demolished council depot building (refer to Figure
3-5)
 George Street, under the Sydney Harbour Bridge about 265 metres north of the lift location,
currently a Transport for NSW compound – would require consultation (refer to Figure 3-5).
Should the potential ancillary locations mentioned become nonviable, ancillary sites would be
chosen based on the following criteria:
 At least 40 metres distant from the nearest waterway
 Of low ecological and heritage conservation significance
 Relatively low to the ground
 Outside the 1 in 10 year annual recurrence interval (ARI) floodplain
 At least 100 metres away from residential dwellings and other land uses that may be sensitive
to noise.

3.4

Public utility adjustment

There are known utilities (including electrical assets owned by Ausgrid) about 500 millimetres from
the Sydney Harbour Bridge wall at the northern site.
In addition, relocation of utilities at the southern site would also be required. All cables within the
proposed excavation area would be relocated in consultation with the relevant parties prior to the
works in this proposal.
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3.5

Property acquisition

Property acquisition for the placement of the lift structures would be required (refer Figure 3-7). In
addition, depending on the ancillary compound selected, additional temporary acquisition or lease
may be required.
Table 3-2: Proposed property acquisition
Description

Total
area

Acquisition type

Current
owner

Lot and DP

Land use zone
(LEP)

Council depot
building site

1

Type of
acquisition to be
confirmed –
subject to
negotiations with
City of Sydney
Council

City of
Sydney
Council

Lot 108
DP264104

Sydney Cove
Redevelopment
Authority (SCRA) –
now Property NSW

About
445m2

1

area is for partial acquisition of the lot. The total area of the lot is 1308m2. Full or partial
acquisition is subject to negotiations with City of Sydney Council.
No other property acquisition is required as part of this proposal.
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Figure 3-7: Proposed property acquisition
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4

Statutory and planning framework

This chapter describes the statutory and planning framework that would apply during the
proposal’s construction and operation by considering the provisions of relevant state environmental
planning policies, local environmental plans and other legislation.

4.1

Environmental Planning and Assessment Act 1979

The Environmental Planning and Assessment Act 1979 (EP&A Act) establishes the system of
environmental planning and assessment in NSW. This proposal is subject to the environmental
impact assessment and planning approval requirements of Part 5 of the Act. Part 5 of the EP&A
Act specifies the environmental impact assessment requirements for activities undertaken by
public authorities, such as Roads and Maritime.
In accordance with Section 111 of the Act, Roads and Maritime, as the proponent and determining
authority, must examine and take into account to the fullest extent possible all matters affecting or
likely to affect the environment by reason of the proposal.
Clause 228 of the Environmental Planning and Assessment Regulation 2000 defines the factors
which must be considered when determining if an activity assessed under Part 5 of the EP&A Act
has a significant impact on the environment. Chapter 6 of this review of environmental factors
provides an environmental impact assessment of the proposal in accordance with clause 228 and
Appendix A specifically responds to the factors for consideration under clause 228.

4.1.1 State Environmental Planning Policies
State Environmental Planning Policy (Infrastructure) 2007
State Environmental Planning Policy (Infrastructure) 2007 (the Infrastructure SEPP) aims to
facilitate the effective delivery of infrastructure across the State.
Clause 94 of the Infrastructure SEPP 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.
The definition of road infrastructure facilities of Infrastructure SEPP includes vehicle or pedestrian
bridges.
As the proposal is for a road infrastructure facility and is to be carried out by Roads and Maritime, it
can be assessed under Part 5 of the Environmental Planning and Assessment Act 1979.
Development consent 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. The northern
end does not affect land or development regulated by State Environmental Planning Policy (State
and Regional Development) 2011 or State Environmental Planning Policy (Major Development)
2005.
Part 2 of the Infrastructure SEPP 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 Infrastructure SEPP (where applicable), is
discussed in Chapter 5 of this review of environmental factors.
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State Environment Planning Policy (State and Regional Development) 2011
State Environmental Planning Policy (State and Regional Development) 2011 declares certain
development to be State significant development under section 89C of the EP& A Act.
In clause 6 of Schedule 2 (state significant development – identified sites) of the Policy declares
the following State significant development:
Development in The Rocks – development on land identified as being within The Rocks site is
state significant if it has a capital investment value of more than $10 million dollars or it does not
comply with the approved scheme within the meaning of clause 27 of Schedule 6 of the Act (since
repealed). This does not apply to this project as it is infrastructure not development.
In clause 1 of Schedule 3 (state significant infrastructure - general), it declares general public
authority activities as infrastructure or other development that (but for Part 5.1 of the Act and within
the meaning of Part 5 of the EP&A Act) would be an activity for which the proponent is also the
determining authority and would, in the opinion of the proponent, require an environmental impact
statement (EIS) to be obtained under Part 5 of the EP&A Act. It was determined that for this
proposal an EIS was not required, and therefore this SEPP does not apply to the proposal.
State Environment Planning Policy (State Significant Precincts) 2005
State Environmental Planning Policy (State Significant Precincts) 2005 provides planning controls
for State significant precincts. Part 2, 12A identifies The Rocks as part of the Sydney Harbour
Foreshore Site. For land that is not State significant development, the consent authority for
development on this land is the Council of the City of Sydney.
State Regional Environmental Plan (Sydney Harbour Catchment) 2005
The proposal footprint is located within the boundary of the Sydney Harbour Catchment.
Development control and planning provisions for the Sydney Harbour Catchment are provisioned
under the State Regional Environment Plan (SREP) (Sydney Harbour Catchment) 2005.
The aims of the plan centre around ensuring that the catchment, foreshores, waterways and
islands of Sydney Harbour are recognised, protected, enhanced and maintained. Clause 7(5)
identifies that Infrastructure SEPP prevails to the extent of any inconsistency with SREP (Sydney
Harbour Catchment).
Part 3, Division 2, of the above SREP describes matters that “are to be taken into consideration by
public authorities and others before they carry out activities to which Part 5 of the [EP&A] Act
applies.” The matters of specific relevance to this proposal are discussed in Table 4-1 along with
the required outcomes.

Sydney Harbour Bridge Step Free Access
Review of Environmental Factors

40

Table 4-1 Responses to issues covered by the Sydney Harbour Catchment SREP
Matters 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 confirms there would be no operational change to
area of hardstand, runoff volumes or rates, or quality of
stormwater runoff. Therefore there would be a neutral impact
on the quality of water entering the harbour.

Development should protect and enhance terrestrial and
aquatic species, populations and ecological communities,
and avoid any shading of aquatic vegetation and other
indirect impacts.

Section 6.5 confirms the proposal would result in the loss of
one immature street tree in Broughton Street and one mature
tree in Cumberland Street. It would have minimal impact on
threatened species, populations or communities.

Development should protect and retain intertidal
foreshore areas, riparian land and wetlands.

The proposal would not impact on intertidal foreshore areas,
wetlands or riparian land.

The cumulative environmental impact of development

Section 6.13 confirms cumulative impact of the proposal
would not have a significant impact.

Public access to,
and use of,
foreshores and
waterways

Development should maintain and improve public access
to and along the foreshores and waterways, including for
recreational purposes, without adversely impacting on
watercourses, wetlands, riparian lands or remnant
vegetation.

Section 6.2 confirms the proposal would have a positive
impact on the public access for people with limited mobility to
the harbour and its waterways and foreshores.

Maintenance of a
working harbour

The working harbour and its function should be
maintained at all times during the construction period.

The proposal would not impact the function of the working
harbour.

Interrelationship of
foreshores and
waterways uses

The development should consider the interrelationship of
waterway and foreshore uses and should minimise any
adverse impacts or conflicts between the various uses
along the foreshore and waterway.

Section 6.2 confirms the proposal would have no impact on
the public access to the harbour and its waterways and
foreshores.
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Matters for
consideration

Required outcome

Section in this document where this is discussed

Foreshore and
waterways scenic
quality

Maintenance, protection and enhancement of the scenic
quality of Sydney Harbour should be taken into
consideration.

The landscape character and visual impact assessment (refer
to Section 6.3 and Appendix E) considers the proposal’s
impact on the visual quality of the area. It concludes there
would be an overall moderate-low adverse impact in the area.
However, the proposal would be against an urban backdrop
of the Sydney Harbour Bridge retaining wall and would not
severely impact on the Harbour or its values given that the lift
would be installed away from the Harbour foreshore and/or its
tributaries.

Development should maintain, protect and enhance the
unique visual qualities of Sydney Harbour and its islands,
foreshores and tributaries.

Maintenance,
protection and
enhancement of
views

The development should maintain, protect and enhance
views (including night views) to and from Sydney
Harbour and heritage items.

The landscape character and visual impact assessment (refer
to Appendix E) considers the proposal’s impact on the views
to and from public places, landmarks and heritage items.
Despite the area’s heritage value, the proposal is expected to
have moderate-low impact on the views to or from these
items and landmarks as concluded in Appendix E.

Boat storage
facilities

Development for the purposes of boat storage facilities.

This proposal does not include a boat storage facility.
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4.1.2 Local Environmental Plans
The proposal is located entirely within North Sydney local government area (LGA) and City of
Sydney LGA. Development control and land use zoning within the North Sydney LGA is managed
under the North Sydney Local Environment Plan 2013 (North Sydney LEP) and the North Sydney
Development Control Plan 2013 (North Sydney DCP). Development control and land use zoning
within the Sydney LGA is managed under the Sydney Local Environment Plan 2012 (Sydney LEP)
and the Sydney Development Control Plan 2012 (Sydney DCP).
North Sydney Local Environment Plan 2013
The applicable planning instrument for the north lift is the North Sydney LEP. While the policies
and provisions of the Local Environmental Plan (LEP) do not apply to the proposal (refer Section
4.1.1), they are relevant in identifying potential land use impacts and planning policy conflicts.
The subject site is zoned as SP2 Infrastructure - Classified road (Bradfield Highway) and B1
Neighbourhood centre (Broughton Street) (refer Table 4-2).
Table 4-2

Land use zoning for the proposal site

Land use zone (location) and objectives

Proposal’s consistency with objectives

SP2 Infrastructure – Classified Road zone
(covers the top proposed location of the north lift)



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

The proposal upgrade comprises of
infrastructure related work and is
considered consistent with the objectives of
SP2 zoned land.

B1 Neighbourhood Centre zone
(covers the bottom proposed location of the north lift)





To provide a range of small-scale retail,
business and community uses that serve the
needs of people who live or work in the
surrounding neighbourhood
To encourage active street life while
maintaining high levels of residential amenity
To encourage development for the purpose of
shop top housing.

The proposal for the construction of two lifts
from Broughton Street to the Sydney
Harbour Bridge will encourage active street
life by attracting persons that were
previously unable to access the area.

A number of heritage items included in the current North Sydney LEP are located in close proximity
to the proposed location:
 Sydney Harbour Bridge approach viaducts, arches and bays under Warringah Freeway (item
number I0530)
 Milsons Point Railway Station Group (item number I0539)
 North Sydney Bus Shelter (item number I0407)
 St John the Baptist Anglican Church (item number I0185)
 The Fantasia Preschool (item number I0186).
Consultation with North Sydney Council under the provisions of ISEPP would be required for items
not listed as State Heritage (consultation for state heritage items has been undertaken with the
Heritage Branch of Office of Environment and Heritage).
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Sydney Local Environment Plan 2012
The south lift is located within the Sydney LGA where the applicable planning instrument is the
Sydney LEP. While the policies and provisions of the LEP do not apply to the proposal (refer
section 4.1.1), they are relevant in identifying potential land use impacts and planning policy
conflicts.
The south lift site is zoned as SP2 Infrastructure classified road (Bradfield Highway) and on land
covered by the Sydney Cove Redevelopment Authority scheme (SCRA).
For development within the SCRA zone, the Minister of Planning is the consent authority for
development that has a capital investment value of over $10 million dollars. The Sydney DCP still
applies. Heritage protected and managed by the authority is listed in the Section 170 register.
Consultation is required under clause 16 (2) D (Appendix B).
A local heritage item included in the current Sydney LEP is located in close proximity to the
proposed location; Sydney Harbour Bridge, approaches and the Cumberland Stairs (item number
I539).

4.2

Other relevant NSW legislation

The following legislative provisions would apply to the proposal during its construction and
operation.

4.2.1 Heritage Act 1977
The purpose of the Heritage Act 1977 is to conserve environmental heritage which includes places,
buildings, work, relics, movable objects and precincts of State or local heritage significance. It
provides protection to these items, making it illegal to undertake certain activities that would affect
an item without a permit issued by the NSW Heritage Branch. It principally achieves this by listing,
and therefore protecting, heritage values under a number of registers. This includes the State
heritage register, the heritage and conservation register, LEP heritage schedules, public authority
heritage and conservation registers (termed Section 170 registers) and interim heritage orders.
The Act requires Roads and Maritime to assess the proposal’s impact on historic buildings, places,
objects and archaeological sites, to ensure their cultural heritage value is protected (refer to
Section 6.1). Section 60 of the Act also sets out the requirement to obtain the permission of NSW
Heritage Council to investigate, impact, remove or destroy any non-Aboriginal State-heritage listed
item. A statement of heritage impact (SoHI) must be prepared to obtain such a permit
The Heritage Act 1977 applies to the proposal due to impacts to the bridge balustrade which is part
of the State Heritage Significant, ‘Sydney Harbour Bridge, approaches and viaducts (road and
rail),’ listed under the State Heritage Register. A Section 60 permit would be required for the
proposed works. The SoHI for the proposed works is in Appendix D.

4.2.2 Roads Act 1993
Under the NSW Roads Act 1993 the relevant roads authority must issue a licence to carry out work
in, on or over a road (refer to Section 138 of the Act). Such a licence to work on the Bradfield
Highway would be issued by the Transport Management Centre. The terms of this licence would
state what activities can take place general areas of the highway and what actions must be taken
before working in restricted areas. In addition, Roads and Maritime would need to book specific
times to work on the highway.
For unclassified or local roads such as Broughton Street and Cumberland Street, the relevant
roads authority is the local council, in this case North Sydney Council. Roads and Maritime does
not require North Sydney Council consent under the Act prior to starting work. This is due to the
relaxation of the operation of Section 138 in respect of public authorities’ exercise of their functions
by the operation Clause 5(1), Schedule 2, of the Act.
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Roads and Maritime would work closely with North Sydney Council and City of Sydney Council
over the construction period to ensure there is an integrated response to traffic management
through the area over the construction period.

4.2.3 Place Management Act 1998
The Place Management NSW Act 1998 replaced the Sydney Harbour Foreshore Authority Act
1998 which was repealed in 2013.
Place Management NSW, a division of Property NSW is a statutory authority that owns and
manages some of the NSW Governments most significant foreshore assets including Sydney’s
heritage and cultural precincts at The Rocks (southern site).
Roads and Maritime would consult with Property NSW as part of the requirements under
Infrastructure SEPP.

4.3

Commonwealth legislation

4.3.1 Environment Protection and Biodiversity Conservation Act 1999
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral is
required to the Australian Government for proposed actions that have the potential to significantly
impact on matters of national environmental significance (NES) or the environment of
Commonwealth land. These are considered in Appendix A and Chapter 6 of this report.
A referral is not required for proposed road activities that may affect nationally listed threatened
species, populations, endangered ecological communities and migratory species. This is because
requirements for considering impacts to these biodiversity matters are the subject of a strategic
assessment approval granted under the Act by the Australian Government in September 2015.
Potential impacts to these biodiversity matters are considered in Appendix A as Chapter 6 of this
report.
The assessment of the proposal’s impact on nationally listed threatened species, populations,
endangered ecological communities and migratory species found that there is unlikely to be a
significant impact on relevant matters of NES. Section 7 of this report describes the safeguards
and management measures to be applied.
The Sydney Harbour Bridge is listed on the National Heritage List. The SoHI (refer Section 6.1 and
Appendix D) concluded that the national heritage values of the Sydney Harbour Bridge would not
be significantly impacted, and would continue to meet the required values.
Accordingly, the proposal has not been referred to the Australian Government Department of the
Environment under the EPBC Act.

4.3.2 Disability Discrimination Act 1992
The Commonwealth Disability Discrimination Act 1992 provides protection for everyone in Australia
against discrimination based on disability. One of the objects of this Act includes to eliminate, as
far as possible, discrimination against persons on the ground of disability in the area of access to
premises. However, the Act does not provide any prescriptive design specifications.
The Act (Part 2, Division 2, 23) requires that public premises [such as the Sydney Harbour Bridge]
are accessible to people with a disability.
The proposal would be designed having regard to the requirements of this Act and the Premises
Standards 2010. The Premises Standards 2010 set performance requirements and provides

Sydney Harbour Bridge Step Free Access
Review of Environmental Factors

45

references to technical specifications to ensure dignified access to, and use of, buildings for people
with a disability. The standards clarify the general non-discrimination provisions of the DDA in
relation to the design construction and management of buildings. The relevant Standard for the
DDA is Design for Access and Mobility AS 1428.1 'general requirements for access - new building
work.'
The proposal would improve accessibility for members of the public with mobility issues and would
ensure the affected public areas comply with relevant Australian Standards and the Premises
Standards of the Disability Discrimination Act 1992.

4.4

Confirmation of statutory position

The proposal is categorised as development for the purpose of road infrastructure facilities and is
being carried out by or on behalf of a public authority. Under clause 94 of the Infrastructure SEPP
the proposal is permissible without consent. The proposal is not State significant infrastructure or
State significant development. The proposal can be assessed under Part 5 of the EP&A Act.
Roads and Maritime is the determining authority for the proposal. This REF fulfils Roads and
Maritime’s obligation under Cause 111 of the EP&A Act to examine and take into account to the
fullest extent possible all matters affecting or likely to affect the environment by reason of the
activity.
Roads and Maritime is undertaking ongoing consultation with North Sydney Council, City of
Sydney Council and Property NSW (formerly Sydney Harbour Foreshore Authority). Consultation is
described further in Chapter 5.

Sydney Harbour Bridge Step Free Access
Review of Environmental Factors

46

5

Consultation

This chapter discusses the consultation undertaken to date for the proposal and the consultation
proposed for the future.

5.1

Community and stakeholder engagement strategy

A community and stakeholder engagement plan (Roads and Maritime, 2016) for the proposal was
developed in accordance with:
 International Association for Public Participation Spectrum (IAP2, 2007)
 Roads and Maritime stakeholder engagement toolkit (2015).
The plan identifies key objectives and desired consultation outcomes. It focuses on consulting with
relevant Government agencies, stakeholders and the communities affected by the proposal. The
plan’s overall objectives are to:
 Provide stakeholders with clear, relevant, timely and accurate information about the proposal,
proposed changes and impacts
 Identify local issues to ensure the proposal aligns with community needs
 Inform and consult impacted and interested stakeholder groups
 Manage commuter and residential expectations while the proposal is being built.

5.1.1 Stakeholder identification
This proposal potentially affects the following stakeholders:
 Pedestrians
 Road users
 Local residents and businesses
 Strata managers for nearby residential properties
 Government and industry stakeholders (Transport for NSW, Department of Planning and
Infrastructure, Office of Environment and Heritage and Physical Disability Council of NSW)
 North Sydney Council
 City of Sydney Council
 Property NSW (formerly the Sydney Harbour Foreshore Authority)
 Emergency services
 Public transport authorities and transport associations (Sydney Trains, Sydney Transit
Authority)
 Utility groups
 School and community groups
 Religious institutions.
While the proposal is being built, the strategy is to keep road users, businesses and the community
informed ahead of planned traffic changes and night work by using variable message signs onsite,
website information, bulk-distribution of emails and letterbox drops. Those residents, businesses
and landowners that would be more affected by the work would be contacted by phone, email and
by holding face-to-face meetings to discuss specific issues.

5.2

Community involvement

The Sydney Harbour Bridge step free access proposal was first announced to the public in July
2016. To date no further community consultation has been done, however future consultation
would take place in the form of:
 Community updates and newsletters
 Public drop-in sessions
 Media releases and opportunities
 Door-knocking
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Website updates and information
Social media updates
Use of a resourced email, phone number and mail address
This REF.

5.3

Aboriginal community involvement

Aboriginal heritage impacts have been considered under the Procedure for Aboriginal Heritage
Cultural Heritage Consultation and Investigation (PACHCI) (Roads and Maritime, 2011). Under
PACHCI (Stage one) it was concluded the proposal would be unlikely to impact on Aboriginal
cultural heritage (refer to section 6.6) and therefore there was no requirement to consult with the
Local Aboriginal Land Council.

5.4

Infrastructure SEPP consultation

Roads and Maritime is required to notify the local council and a number of other Government
agencies in circumstances where a proposal has the potential to impact on assets or
environmental values managed by these authorities.
North Sydney Council, City of Sydney Council and Property NSW (formerly Sydney Harbour
Foreshore Authority) have been consulted regarding the proposal as per the requirements of
clauses 13-16 of the Infrastructure SEPP.
The required parties were notified of the proposal on 13 February 2017 by letter in accordance with
the Infrastructure SEPP, allowing a 21 day window for response from the parties. No comments
were received on the proposal.
Appendix B contains an Infrastructure SEPP consultation checklist that documents how the
Infrastructure SEPP consultation requirements have been considered.

5.5

Government agency and stakeholder involvement

Roads and Maritime has consulted with North Sydney Council, City of Sydney Council, Office of
Environment and Heritage (OEH), Hassell (Urban Design) and the Physical Disability Council of
NSW on multiple occasions to review the design options, discuss the proposal and identify any
concerns.
In 2014, consultation with the Physical Disability Council of NSW, City of Sydney, North Sydney
Council and Property NSW was conducted as part of the strategic options assessment.
In addition, a Value Management Workshop was held on 23 June 2016 which involved an options
assessment process to discuss the value of the Proposal. In attendance were representatives
from:
 Roads and Maritime
 Cardno
 Hassell
 North Sydney Council
 ID Planning
 Artefact (Heritage)
 Physical Disability Council of NSW
 DEM Australasia (Digital Elevation Modeller).
A Constructability, Risk Management and Safety in Design Workshop was held on 14 July 2016.
This workshop included a review of the preferred option and discussions around constructability
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issues, construction risks and safety issues. Representatives from the following agencies /
companies attended this workshop:
 Roads and Maritime
 Cardno
 Heritage Council.
On 29 July 2016 a site inspection was conducted with two representatives from the Heritage
Division of the Office of Environment and Heritage, a representative from Roads and Maritime and
a representative from Artefact Heritage. The aim of the survey was to inspect the study areas, the
Sydney Harbour Bridge and the adjacent items located within 50m of the proposal works.
As the work progresses, Roads and Maritime will continue to work with affected stakeholders,
including the Heritage Council, during detailed design and construction of the lifts.

5.6

Ongoing or future consultation

This section describes the ongoing and future communication that would take place before and
while the proposal is being built if approved.

5.6.1 Review of environmental factors public display
This REF has been placed on public display to enable the community and stakeholders to provide
comment on the proposal. All submissions from public display of this REF would be formally
considered and responses will be provided in a submissions report, which will also be made
available to the public.

5.6.2 Detailed design and pre-construction consultation
A detailed construction plan would be developed to ensure:
 An integrated response to traffic management
 Emergency vehicle access is understood and managed
 Any necessary detours would be effectively managed to reduce impacts to general traffic and
public transport
Suitable and appropriate environmental safeguards and mitigation measures are made to account
for design changes and refinements.
The Heritage Act 1977 requires Roads and Maritime to assess the proposal’s impact on historic
buildings, places, objects and archaeological sites, to ensure their cultural heritage value is
protected (refer to Section 6.1). Section 60 of the Act also sets out the requirement to obtain the
permission of NSW Heritage Council to investigate, impact, remove or destroy any non-Aboriginal
State-heritage listed item. A statement of heritage impact (SoHI) must be prepared to obtain such a
permit
The Heritage Act 1977 applies to the proposal due to impacts to the bridge balustrade which is part
of the State Heritage Significant, ‘Sydney Harbour Bridge, approaches and viaducts (road and
rail),’ listed under the State Heritage Register. A Section 60 permit would be required for the
proposed works. The SoHI for the proposed works is in Appendix D.

5.6.3 Construction communication
The appointed work contractor would be required to inform the local community before and while
the proposal is being built. This process would be managed through the construction
environmental management plan (CEMP), which would include:
 Issuing notices before starting work and relaying information on traffic management controls,
temporary road closures, temporary access restrictions and planned noisy activities
 Carrying out door-knocking with affected residents
 Carrying out ongoing engagement with affected parties comprising meetings, letter-drops,
posters and notifications.
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6

Environmental assessment

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

6.1

Non-Aboriginal heritage

This section describes the potential non-Aboriginal heritage impacts that are likely to occur when
building and operating the proposal. Appendix D contains a supporting heritage technical paper
prepared by Artefact (2017).

6.1.1 Methodology
The following documents have guided the assessment:
 Statement of Heritage Impact 2002 In: NSW Heritage Manual 2002 (NSW Heritage Office)
 Roads and Maritime requirements for preparation of Statement of Heritage Impacts (SoHI)
reports
 Sydney Harbour Bridge Conservation Management Plan (CMP) 2007
 Assessing Significance for Historical Archaeological Sites and ‘Relics’ 2009 (NSW Heritage
Office and Department of Planning).
The assessment identified the existing non-Aboriginal heritage characteristics of the survey area
by referring to the:
 World Heritage List
 National Heritage List
 Commonwealth Heritage List
 State Heritage Register
 Schedule 5 of the North Sydney and City of Sydney Local Environment Plans (LEP)
 Section 170 Heritage and Conservation Registers
 Register of the National Estate (non-statutory)
 Register of the National Trust of Australia (non-statutory)
 City of Sydney Register of Significant Trees 2013
 Sydney Harbour Foreshore Authority’s Significant Tree Register and Tree Policy 2013
A site inspection of the survey area by Artefact was conducted on 9 May 2016.
Survey Area
The assessment survey area considered the proposal’s impact on all heritage-listed items and
values within and next to the proposal footprint shown on Figure 1-1 and Figure 1-2.

6.1.2 Historical background
Prior to the settlement of Europeans in 1788, areas surrounding Sydney Harbour and what are
now Dawes Point and Milsons Point, were occupied by the Eora people (refer to Section 6.7). In
1788, the First Fleet arrived in Sydney Cove and upon arrival, anchored in the rocky peninsula of
what is today known as Argyle Street (Artefact, 2014).
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The western side of Sydney Cove was initially the site of the first convict encampment and
contained a military camp, bakehouse and hospital. Later, when wealthier individuals had moved
out, the area was settled by the colony’s convict population who built houses and other structures
on any available land they could find. The area was quickly named the ‘Rocks’ due to the
tenacious footholds their homes had been built on. The northern parts of the harbour, were slower
to develop and was used for farming purposes (Artefact, 2014).
In the 1830s the Rocks was modernised and large homes soon occupied Cumberland Street. The
population of Sydney continued to grow and the north shore became increasingly popular, with
land soon becoming subdivided (Artefact, 2014).
The Argyle Cut is a prominent landmark in the area associated with Cumberland Street and later,
the Sydney Harbour Bridge. Prior to the development of the Argyle Cut, the area was covered by a
rocky peninsula which made a short cut from Millers Point to the Rocks difficult to manoeuvre. The
Argyle Cut was completed by the Sydney Municipal Council in 1859. Soon after its completion, the
Cumberland Street overhead bridge was completed in 1864 (Artefact, 2014).
The construction of the Sydney Harbour Bridge first began in 1923 and was officially opened on 19
March 1932. The Sydney Harbour Bridge is a highly significant heritage item and is listed on the
National Heritage List, State Heritage Register, City of Sydney LEP and the North Sydney LEP
(Artefact, 2017).

6.1.3 Existing environment
The Sydney Harbour Bridge is a unique and iconic structure owned, managed and maintained by
Roads and Maritime. The Sydney Harbour Bridge spans Sydney Harbour from Milsons Point on
the north shore to Dawes Point on the south. The bridge is the dominant feature of most views
within the harbour and can be seen from Circular Quay, the Rocks, the Sydney Opera House,
Taronga Zoo, Luna Park and many other points around the harbour, while also offering views of
the city and harbour from its deck and pylons (Artefact, 2014).
The Sydney Harbour Bridge is listed on multiple registers and has heritage value at a local, state
and national level. The Sydney Harbour Bridge is significant as it represents a pivotal step in the
development of modern Sydney and one of Australia’s most important cities. The bridge has
significant aesthetic values, and has become an enduring national icon, remaining as Australia’s
most identifiable symbol.
The complete significance assessments of the Sydney Harbour Bridge against the national and
NSW heritage assessment criteria is provided in Appendix D (Table 8 and 9).
Table 6-1 and Table 6-2 describe the key heritage listed items that are located within the survey
area. The location of these items are shown in Appendix D, Figure 3 to Figure 8.
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Table 6-1

Details of listed heritage items located near the northern survey area

Item Name

Address

Heritage significance and listing

Distance to the lift location

Milsons Point
Railway Station
Group

North Shore railway, Milsons
Point 2061





State Heritage (SHR #01194)
Railcorp S170 register (#4801026)
Local heritage North Sydney LEP 2013
(#I0539)

50 metres southeast of the station

North Sydney Bus
Shelters

Various (one example is
located near study area,
opposite 7-9 Broughton
Street, Kirribilli 2061)



Local heritage North Sydney LEP 2013
(#I0407)

Located within survey area

St Johns the
Baptist Anglican
Church

7-9 Broughton Street, Kirribilli
2061



Local heritage North Sydney LEP 2013
(#I0185)

20 metres west of the church

The Fantasia
Preschool

11-17 Broughton Street,
Kirribilli 2061



Local heritage North Sydney LEP 2013
(#I0186)

20 metres west of the preschool

Camden House

48 and 56 Alfred Street
South, Milsons Point 2061



Local heritage North Sydney LEP 2013
(#I0527)

130 metres northeast of the house
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Table 6-2

Details of listed heritage items located near the southern survey area

Item Name

Address

Heritage significance and listing

Distance to the lift location

Sydney Opera
House (buffer
zone)

2 Circular Quay east, Sydney
(buffer zone extends to
Argyle Street and Fitzroy
Street)



UNESCO World Heritage Register
(#105914)
National World Listing
National Heritage Listing (#105738)
State Heritage SHR (#01685)
City of Sydney LEP 2012 (#I712)
Register of National Estate (#2353)
Register of National Trust of Australia
(#6088)

Located within area

The Rocks
Conservation Area

The Rocks. The Rocks 2000



Property NSW S170 Register (#4500458)

Located within area

The Rocks (Argyle
Street) Railway
Underbridge

Concrete Arch over Argyle
Street, Sydney 2000




State Heritage SHR (#4801821)
Railcorp S170 Register

3 metres north of the railway
underbridge

Argyle Bridge

Cumberland Street, The
Rocks 2000




State Heritage (#01522)
Property NSW S170 Register (#4500475)

15 metres northwest of the bridge

Argyle Cut

Argyle Street, The Rocks
2000





State Heritage (#01523)
Property NSW S170 Register (#4500461)
Register of the National Estate (#2117)

3 metres north of the cut

Glenmore Hotel

96-98 Cumberland Street,
The Rocks 2000




State Heritage (#01549)
Property NSW S170 Register (#4500009)

30 metres west of the hotel

The Argyle Stores

12-20 Argyle Street, The
Rocks 2000






State Heritage (#01524)
Property NSW S170 Register (#4500001)
Register of National Estate (#2118)
Register of National Trust of Australia

35 metres west of the stores
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Item Name

Address

Heritage significance and listing

Distance to the lift location

Avenue of trees on
Argyle Street

Argyle Street, The Rocks
2000



Property NSW Significant Trees Register
(#3)
City of Sydney Significant Trees Register

40 metres west of the trees


Cockscomb Coral
near the
Cumberland Stairs

99 Cumberland Street, The
Rocks 2000



Local Heritage City of Sydney Register of
Significant Trees

40 metres northwest of the trees

Australian Hotel

100-104 Cumberland Street,
The Rocks 2000



State Heritage Register (#01528)

About 80 metres northwest of the
hotel

Sydney Harbour Bridge Step Free Access
Review of Environmental Factors

54

6.1.4 Potential impacts
Impacts to the heritage fabric of the Sydney Harbour Bridge
Excavation of lift pits
Lift pit excavation would be required at the proposed lift locations. These pits would be slightly
larger than the lift dimensions and excavated to a depth of at least three metres. The Sydney
Harbour Bridge retaining wall continues below ground and extends out from the above ground
base of the wall. It is unknown how far the wall protrudes out from the wall, with the possibility that
the location of the lift pit would impact the subsurface elements of the wall. However, it is expected
that the wall protrudes less than 600 millimetres out from the visible base of the wall at both
locations. In the southern study area, the lift would be located approximately three meters away
from the retaining wall. Therefore, the excavation of the lift pits would have neutral impacts to the
heritage fabric.
Regrading of footpath
The footpath regrading works required at each location (Figures 3-3 to 3-6) ensure a level surface
in order to help the Sydney Harbour Bridge meet the requirements of DDA. The existing wearing
surfaces have been assessed in the CMP (2007) as being of ‘little’ heritage significance, having
been repaired and maintained (involving new concrete and surfacing in small portions) since the
bridge’s construction.
The proposed works would replace the existing concrete wearing surfaces of the Sydney Harbour
Bridge pedestrian walkway and laying of new concrete surface level. The area of wearing surface
that would be covered with new concrete would impact approximately 310 meters out of the
approximately 1,500 metre length of the Sydney Harbour Bridge pedestrian footpath. The layering
of the concrete would not be considered to be reversible. The underlying reinforced concrete of the
Sydney Harbour footpath and the adjacent parapet and retaining wall would not be impacted.
The proposed regrading works would result in a negligible physical impact to the heritage fabric of
the Sydney Harbour Bridge.
Provision of tactile floor indicators
The tactile floor indicators installed at the entry and exits points of the lift would have neutral impact
on the heritage fabric of the Sydney Harbour Bridge.
Construction of lift shafts and platforms, and connection to the Sydney Harbour Bridge pedestrian
footpath
The lift structures at the northern and southern site consist of a steel and glass lift approximately
15 metres tall. The lift structures would be connected to the Sydney Harbour Bridge by a steel
platform, which would require the removal of a three metre and 2.7m segment of concrete parapet.
The removal may require drilling holes to safely remove concrete sections by crane. These parapet
sections would be adaptively reused for interpretative, seating and wayfinding uses. The Sydney
Harbour Bridge parapet is a component of high heritage significance. While the removed sections
will be adaptively re-used, their removal is unlikely to be considered reversible as their
reinstatement would require further physical and visible modification of the structure. The removal
of sections of parapet and the drilling of bolts onto the substructure of the pedestrian footpath
would result in a major impact to localised portions of significant fabric of the Sydney Harbour
Bridge.
The proposed removal of the existing bus shelter on Broughton Street (and relocation subject to
consultation with North Sydney Council) and realignment of utility services would result in a neutral
impact to the fabric of the Sydney Harbour Bridge.
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Impacts to the heritage views and setting of the Sydney Harbour Bridge
Demolition of the southern part of the City of Sydney Council depot and reconfiguration of the
remaining parts
The existing council depot on the southern approach area is an intrusive element within the
curtilage of the Sydney Harbour Bridge. Although they do little to obscure views towards the bridge
from the ground level, in comparison to the surrounding trees, brick buildings do not currently
contribute to the visual setting of the streetscape of visual character of the Sydney Harbour Bridge.
Although the proposed reconfiguration of the council buildings as an ancillary facility would result in
retention of an ‘intrusive’ element within the Sydney Harbour Bridge curtilage, the removal of a
portion of the depot complex and associated landscaping works would potentially reduce visual
clutter in the curtilage area of the Sydney Harbour Bridge and improve the visual presentation of
the area. Therefore, resulting in a positive visual heritage impact.
Installation of lift shafts
In the north, the proposed lift shaft would rise above the pedestrian footpath by about 4.5 metres,
and therefore be noticeable from street level, the pedestrian footpath and from the bridge. The
shaft would introduce a new element to the sightlines in the Kirribilli area and would partially
obscure views of the Sydney Harbour Bridge retaining wall. The lift shaft would be constructed
from glass and steel and would be transparent. The majority of views from and towards the
harbour would not be impeded by the lift shaft as a result of the bridge’s curve to the south.
Overall, the installation of the lift shaft at Broughton Street would result in a moderate visual impact
to the northern approaches of the Sydney Harbour Bridge, and a minor visual impact to the bridge
overall. Refer to Section 6.3 for more detail on visual impacts.
In the south, the proposed lift shaft would rise above the pedestrian footpath by about 4.5 metres.
The lift would be surrounded by mature trees and as such, the lift shaft would be visible but not
prominent from the Cumberland Street or pedestrian footpath. The lift shaft would be transparent
as constructed from steel and glass. The lift shaft on Cumberland Street would result in minor
visual impact to the southern approaches to the Sydney Harbour Bridge. The lift would result in a
minor impact on the bridge overall.
Removal of parapet
The proposal includes a bridge link which would connect the lift to the Sydney Harbour Bridge.
Although the lift structure itself would not impact the fabric of the wall, part of the Sydney Harbour
Bridge parapet would require removal to allow for the bridge link. The removed sections of parapet
would be about a three and 2.7metre segment of concrete at each location (north and south). The
symmetrical decorative elements of the Sydney Harbour Bridge approaches retraining walls and
parapets on both the interior and exterior side would have their form and symmetry interrupted and
obscured by the removal of parapet sections, which are elements of high significance (refer to
Figure 34 of Appendix D).
In the local area, this removal would have a major localised impact on the fabric of the bridge.
Visually, the removal of the parapets sections would have minor impacts to the Sydney Harbour
Bridge, as the break in the parapet would be visible from limited locations at street level.
Regrading of footpath
The footpath regrading works required at each location (Figures 3-3 to 3-6) are considered to
occur on wearing surfaces with an uneven slope and gradient, and are of limited heritage
significance. These footpaths are designated to be regraded in order to help achieve DDA crossgrade requirements. The proposed works would involve laying, repairing and replacement of
existing concrete wearing surfaces of the Sydney Harbour Bridge pedestrian footpath and laying of
new concrete surface level. The existing wearing surface is a concrete surface, with patching and
repairs visible for much of the length of the footpath. Regrading would result in a negligible visual
impact to the Sydney Harbour Bridge.
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Provision of tactile flood indicators
The tactile floor indicators installed at the entry and exits points of the lift would have a negligible
impact on visual impact of the Sydney Harbour Bridge.
Construction and re-instatement of pavement at the base of the lift structure
The proposed additional concrete paving at the base of the lift structure would match the currently
existing paving in order to reduce any visual impacts. The paving would be generally unobtrusive
as it would be located at ground level and would result in negligible visual impact to the Sydney
Harbour Bridge.
Removal of trees
The proposed removal of one tree (non-native Honey Locust) on Broughton Street and two trees
(non-native Cocos Palm and Kaffir Plum) on Cumberland Street would be negligible visual impacts
on the Sydney Harbour Bridge. The remaining trees would provide appropriate screening and
removal would result in slightly better views towards the Sydney Harbour Bridge’s retaining wall
from street level, which could strengthen public appreciation of this significant component of the
bridge approaches. See Section 6.5.3 for further information.
Provision of additional lighting
Individual lighting and overall cumulative lighting would have a negligible visual impact due to the
small number of lights proposed. Furthermore, the additional tree up-lights would help to draw
focus to the trees at night, drawing views away from the lift structure.
Provisional of additional signage
Wayfinding and signage would be proposed to ensure customers could effectively locate the step
free access points. Presently current wayfinding signage has introduced visual clutter to the outer
classing of the bridge in both the north and south locations. Additional wayfinding and signage
would result in negligible visual impact to the Sydney Harbour Bridge.
Archaeological impacts
The proposed excavations for the pits and utility relocations would have low potential to impact
significant archaeological remains in both locations. It is expected that the proposed excavation
areas have previously been disturbed and impacted during the construction of the Sydney Harbour
Bridge. However, there may be isolated areas of truncated archaeological remains which would be
met / removed by the proposed works.
Impacts to the Sydney Harbour Bridge
Table 6-3 provides a summary of the proposed works and associated potential heritage impacts
(refer to Appendix D for further detail).
Table 6-3
Location

Summary of overall impacts to the Sydney Harbour Bridge
Proposed work

Impacts to fabrics

Impact to
heritage views

Excavation of lift pits

Neutral

Neutral

Removal of sections of concrete parapet
and landing platform installation

Major impact to
localised fabric
Minor impact to
listed item

Minor

Provision of new utility services

Neutral

Neutral

Regrading of Sydney Harbour Bridge
pedestrian footpath

Negligible

Negligible

Both
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Location

Proposed work

Impacts to fabrics

Impact to
heritage views

Provision of tactile indicators

Neutral

Negligible

Reconstruction of street level paving

Neutral

Negligible

Removal of existing street trees

Neutral

Negligible

Provision of additional lighting

Neutral

Negligible

Provision of additional signage

Neutral

Negligible

North

Installation of lift shaft

Neutral

Moderate impact
to SHR
approaches
group (north)
Minor impact to
SHR overall

South

Installation of lift shaft

Neutral

Minor

Demolition of the southern part of the
existing City of Sydney Council depot and
reconfiguration of the remaining parts

Neutral

Positive impact

Impacts against the National Heritage List values of the Sydney Harbour Bridge
The Sydney Harbour Bridge is listed on the National Heritage List, which may require referral
under the EPBC Act, depending on the level of impact. The SoHI (Appendix D) concluded that the
national heritage values of the Sydney Harbour Bridge would not be significantly impacted, and
would continue to meet the required values.
Although the proposal would result in negative impacts to the Sydney Harbour Bridge and its
elements, it is considered localised and relatively small in relation to the overall size of the
individual elements and the bridge. As a result, the proposal would not result in the loss, damage
or notable alteration of any of the Sydney Harbour Bridge. National Heritage values and overall
damage would be negligible in comparison to the total size of the Sydney Harbour Bridge.
Impacts to the Sydney Opera House (World Heritage buffer zone)
The proposed location for the southern lift is located within the western extent of the World
Heritage buffer zone for the Sydney Opera House. The buffer zone aims to preserve the significant
views and settings of the Opera House. The lift shaft would not impact the views of the Opera
House as there are no visual sightlines between the two, in addition the lift is screened by the
vegetation in the area. The proposal would result in a neutral impact to the Opera House World
Heritage Buffer Zone.
The northern lift would be located outside the buffer zone.
Other heritage items located nearby
Other heritage items, as mentioned in Table 6-1 and Table 6-2 would have visual impacts as a
result of the proposal. These impacts range from neutral to moderate (refer to Table 6-4 for items
located within 50m of the lift locations, and Appendix D for more detail).
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Table 6-4
Location

Northern
survey
area

Southern
survey
area

Overall summary of impacts to nearby heritage items
Nearby item

Physical impacts

Visual impacts

Milsons Point Railway Station Group

Neutral

Neutral

North Sydney Bus Shelters

Minor

Negligible

St John the Baptist Anglican Church

Neutral

Minor

The Fantasia Preschool

Neutral

Minor

Sydney Opera House (buffer zone)

Neutral

Neutral

The Rocks Conservation Area

Neutral

Neutral

The Rocks (Argyle Street) Railway
Underbridge

Neutral

Argyle Bridge

Neutral

Neutral

Argyle Cut

Neutral

Neutral

Glenmore Hotel

Neutral

Negligible

The Argyle Stores

Neutral

Neutral

Avenue of trees on Argyle Street

Neutral

Neutral

Cockscomb Coral near the Cumberland
Stairs

Neutral
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6.1.5 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

NonAboriginal
heritage

A Non-Aboriginal Heritage
Management Plan (NAHMP) will
be prepared and implemented as
part of the CEMP. It will provide
specific guidance on measures
and controls to be implemented to
avoid and mitigate impacts to NonAboriginal heritage. The NAHMP
will be prepared in consultation
with the Office of Environment and
Heritage. Prior to the removal of
the North Sydney Bus Shelter, the
Road and Maritime Environmental
Branch should be consulted.

Contactor

Core
standard
safeguard
H1

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

Contactor

NonAboriginal
heritage

A heritage induction should be
provided for all workers prior to
works commencing. If unexpected
archaeological finds are
discovered during the proposed
works, the Roads and Maritime
Unexpected Heritage Items
Procedure should be enacted, a
heritage consultant should be
engaged to assess the find and the
NSW Heritage Division would be
notified of the discovery of a relic in
accordance with Section 146 of the
NSW Heritage Act 1977.

Contactor

Construction

Additional
safeguard
H3

NonAboriginal
heritage

The sections of the parapet to be
removed for the bridge links should
be adaptively reused as seating,
wayfinding or interpretative aids

Roads and
Maritime

Detailed
design and
construction

Additional
safeguard
H4

NonAboriginal
heritage
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Section 4.10
of QA G36
Environment
Protection

Preconstruction

Core
standard
safeguard
H2
Section 4.10
of QA G36
Environment
Protection
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

NonAboriginal
heritage

Existing screening vegetation
around the lift structures should be
preserved as much as possible to
help obscure the lifts from view to
reduce visual impacts.

Roads and
Maritime

Detailed
design and
Construction

Additional
safeguard
H5

NonAboriginal
heritage

Archival recording of the section of
the Sydney Harbour Bridge to be
impacted, and the North Sydney
Bus Shelter should be undertaken
prior to works commencing.
Archival recording should be
conducted according to Heritage
Division archival recording
guidelines (Heritage Office 1998
and 2006).

Roads and
Maritime

Preconstruction

Additional
safeguard
H6

NonAboriginal
heritage

During detailed design, materials
which are unobtrusive, modern and
light, such as glass panelling and
slim frame elements should be
considered, which would reduce
visual bulk.

Contractor

Design

Additional
safeguard
H7

NonAboriginal
heritage

Opportunities to enhance public
appreciation of the heritage value
of the Sydney Harbour Bridge
should be taken, including
incorporating heritage
interpretation and signage in the
area of the lift structures.

Roads and
Maritime

Detailed
design and
construction

Additional
safeguard
H8

NonAboriginal
heritage

A material conservation specialist
should be engaged to advise on
best practice for techniques for
removing, storing and reestablishing on site the sections of
removed concrete parapet.

Roads and
Maritime

Preconstruction

Additional
safeguard
H9

NonAboriginal
heritage

Design plans for the Step Free
Access project should be included
in planning archives for the Sydney
Harbour Bridge.

Roads and
Maritime

Preconstruction

Additional
safeguard
H10
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

NonAboriginal
heritage

The proposed break in the
concrete parapet to accommodate
the installation of the lift shafts
would be designated to a location
that would minimise, where
possible, disruption of the form of
the decorative elements at both
sides, in particular the symmetry of
the interior rectangular design of
the parapet

Roads and
Maritime

Detailed
design and
construction

Additional
safeguard
H11

NonAboriginal
Heritage

Prior to commencement of any
works, approval under S60 of the
Heritage Act 1977 will be obtained
from OEH

Roads and
Maritime

Preconstruction

Additional
safeguard
H12
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6.2

Traffic and transport

This section describes the potential traffic, transport and access impacts that are likely to occur
when building and operating the proposal.

6.2.1 Methodology
A qualitative assessment of the construction impacts on traffic, transport and access was
undertaken. The operation of the proposal would not alter traffic conditions or flows on the highway
or in the wider area. As such, a qualitative assessment has been provided.

6.2.2 Existing environment
The Sydney Harbour Bridge includes multi-road lanes including the Bradfield Highway and the
Cahill Expressway, the North Shore railway line (two tracks), a cycleway (on west side) and a
footpath (on east side).
North
The north site is located on the western footpath of Broughton Street, Kirribilli and the Sydney
Harbour Bridge’s footpath.
Broughton Street forms part of the local network of roads linking Milsons Point and Kirribilli with
North Sydney. Broughton Street has local businesses (Kirribilli Shops) and residences on the
eastern side of the street, and the Sydney Harbour Bridge and footpath on the western side from
Fitzroy Street to Ennis Road (refer Figure 1-1). Broughton Street has a posted speed limit of
50 km/hour and has timed on-street parking on both sides of the road. On-street parking near the
Kirribilli shops is generally short term, 15 minutes on the eastern side and 1 hour on the western
side from 8:30am to 6pm Monday to Friday and 8:30am to 12:30pm Saturday.
Foot traffic is quite frequent along the western footpath of Broughton Street as it links the Sydney
Harbour Bridge (city) with Milsons Point Station. Cardno undertook pedestrian counts at the access
stairs near the site and immediate surrounds on 8 June 2016 (Cardno 2016a). The counts taken
during the morning peak period identified a total of 247 movements in a fifteen minute period from
7:47 am to 8:02 am. At this time:
 92 people were identified climbing up the stairs
 19 people were identified climbing down the stairs
 66 continuing down Broughton Street from the station
 42 moved north from Broughton Street towards the station
 3 moved north from Broughton Street and up the stairs
 16 climbed down that stairs and then continued south down Broughton Street.
The proposal is situated close to the Milsons Point Railway station which provides rail access to
and from the Sydney central business district, Hornsby and Epping (via the northern line) and
Berowra, Penrith and Richmond (via the north shore and western line). Broughton Street has one
bus route, the 269 which turns off Broughton Street at Willoughby Street, about 80 metres north of
the intersection with Ennis Road (a bus stop is located at this point on the eastern side). This route
provides access from McMahons Point in the west, to Milsons Point Railway Station and Kirribilli in
the east. The service runs generally every hour. There is also a bus zone from 8am to 9am
Monday to Friday on the western side of Broughton Street (near Burton Street).
South
The south site is located on the western footpath of Cumberland Street, The Rocks and the
Sydney Harbour Bridge’s footpath.
Cumberland Street forms part of the local road network, linking Dawes Point with The Rocks. Near
the proposal, Cumberland Street has the Sydney Harbour Bridge, City of Sydney Council depot
and mature fig trees along the western side while the eastern side has commercial buildings and
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The Glenmore Hotel. Further south, Cumberland Street becomes populated with more residential
and commercial buildings. There is a footpath on both sides of Cumberland Street with the harbour
bridge stairs about 30 metres south of the proposed lift location. Cumberland Street has a posted
speed limit of 40 km/hr, has metered parking on both sides of the street and a bus stop outside the
City of Sydney Council depot. This bus stop is not part of a designated route, however was noted
during the site visit as an area to pick up school groups.

6.2.3 Potential impacts
Construction
Traffic generating activities during construction would include construction staff travelling to and
from the site, delivery of plant, equipment and construction materials, and collection and disposal
of waste not appropriate for reuse on-site. Given that parking is generally in high demand at both
locations, construction workers would be encouraged to carpool and make use of the available
public transport for travel to and from the proposed lift sites.
Broughton Street (north site) (and Burton Street and Alfred Street South for access to the northern
ancillary site) and Cumberland Street (south site) would provide access to the site for construction
vehicles for parking and deliveries etc. The proposal would generate light vehicle and truck
movements to and from the site. Temporary traffic management and access controls would be
required during construction of the proposal. The controls would only be introduced on roads or
traffic lanes where room to perform work would be required. It is anticipated that construction
vehicles may be stored on site, taking eight parking bays outside the site at Broughton Street
(north site) and 10 parking bays at Cumberland Street (south site). In addition, an ancillary site on
Burton Street would temporarily remove about 16 timed parking bays during construction. Further
details would be determined by Roads and Maritime in consultation with the construction
contractor, local residences and businesses. Impacts on parking would likely have a localised,
moderate impact to traffic in the local street area.
The location of the main ancillary sites is shown in Section 3.3.7. Minimal stockpiling would take
place at the site compound, therefore traffic generated during construction would be negligible and
would likely comprise no more than two to three light vehicle movements per hour (up to 20 per
day).
The Burton Street compound (north site) would require fencing of an area of the footpath and road
(paid parking area). The area is a Roads and Maritime asset however is a local road controlled by
North Sydney Council, consultation would be ongoing during the proposal works.
There would be no impacts on rail services during the construction period as Milsons Point Railway
Station and the concourse would not be affected. Pedestrian access through the station concourse
would be maintained. The 269 Bus, McMahons Point to Milsons Point, may experience slight
delays during construction, however this route does not pass directly in front of the proposed
northern lift site and would be short term in nature. Other modes of public transport, including
ferries would not be affected by the proposal.
The bus zone on Broughton Street operating from 8am to 9am is used as a school bus stop. This
stop would be removed for the works and would be relocated in consultation with North Sydney
Council.
The bus stop in Cumberland Street (south site) would be relocated immediately north and would
impact up to ten metered parking bays during the construction period. This impact would be
negligible on bus users. The impacts on the City of Sydney Council due to loss of parking would be
short term in nature.
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Haulage routes
The proposed haulage routes for the project are shown in Figure 6-1 (north site) and Figure 6-2
(south site). In addition to the light vehicle traffic, the following volumes are expected for the
duration of the proposed works:
 About five large trucks for entire construction period
 About five delivery trucks (at night) for entire construction period
 About three concrete trucks for one day for entire construction period.

Figure 6-1: Proposed haulage traffic routes – north

Figure 6-2: Proposed haulage traffic routes – south
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Lifts
The construction methodology for the lift materials would be determined by Roads and Maritime in
consultation with the contractor. There are two identified ways of craning the lifts into position – this
would be either from the ground level (Broughton Street / Cumberland Street) or from the Sydney
Harbour Bridge.
Delivery of large materials and craning of the lift structure would need to take place outside of
standard hours due to the size of the materials (i.e. lift shaft and frame) and traffic lane closures
may be required. Traffic management and access controls would be required and may take the
form of night time lane closures and traffic diversions that would be removed before the morning
peak period. These traffic management controls would result in minor increase in travel times
and/or detours for vehicles in the local area. This impact would be temporary in nature and take
place outside of peak periods.
Pedestrian access
Pedestrian access along the Sydney Harbour Bridge’s pedestrian footpath would be maintained at
all times.
Detours for pedestrians on Broughton Street (north site) would be required during the works.
Pedestrian detours would include the closure of the western footpath, when required, with
pedestrians accessing the eastern footpath via the traffic lights at Ennis Road and Fitzroy Street. If
for safety reasons the Sydney Harbour Bridge pedestrian footpath requires closure, pedestrians
would be directed by traffic control from the pedestrian path to the cycleway on the western side of
the Sydney Harbour Bridge.
Detours for pedestrians on Cumberland Street would (south site) be required during the works.
Pedestrian detours would include the closure of the western footpath, with pedestrians accessing
the eastern footpath via the pedestrian crossings on Cumberland Street (near the Sydney Harbour
Bridge stairs and an authorised traffic controlled crossing under the Sydney Harbour Bridge).
The use of temporary traffic controls to facilitate safe pedestrian passage would be implemented
as required but this is unlikely to result in reduced pedestrian numbers in and around the area.
Traffic controls would be implemented as part of the Traffic Control Plan to ensure safe pedestrian
access, including during activities such as delivery and removal of plant, equipment and materials.
An assessment of the potential impacts on businesses in regards to access is provided in Section
6.9.3
Operation
The proposal is not expected to affect operational traffic volumes, flows or network performance.
There may be the occasional requirement for light vehicles to access the sites due to required
maintenance of the lifts, however the impact would be negligible considering the traffic already in
the area.
The proposal is expected to increase the number of mobility impaired persons using the Sydney
Harbour Bridge’s footpath. This would have a minor increase on the operational pedestrian
volumes of the footpath. It is anticipated that the addition of wheelchairs and prams using the
Sydney Harbour Bridge footpath would not severely impact the entire networks performance.
There is potential for minor impacts on flows at the site of the bridge link connecting the lifts with
the Sydney Harbour Bridge footpath due to potential pedestrian conflicts at this point.
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6.2.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Traffic and
transport

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

Contractor

Core
standard
safeguard
TT1

Pedestrian detours would be
clearly signposted in advance
and throughout any closures and
detours.

Contractor

Traffic and
transport
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Environment
Protection

Construction

Additional
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Traffic and
transport

Delivery schedules and
programming will be planned for
periods outside of peak traffic
periods.

Contractor

Preconstruction

Additional
safeguard
TT3

Traffic and
transport

Emergency services would be
notified of any up-coming
lane/road closures and proposed
detour routes. Any emergency
access routes would be
maintained throughout
construction.

Roads and
Maritime/
contractor

PreAdditional
construction/ safeguard
construction TT4

Traffic and
transport

Consultation with the construction
contractor, local residences and
businesses would be undertaken
regarding the removal of parking
spaces during construction for
ancillary sites and construction
vehicles.

Roads and
Maritime

Preconstruction
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6.3

Landscape character and visual impacts

This section describes the potential landscape character and visual impacts that are likely to occur
when building and operating the proposal. Appendix E contains a supporting landscape character
and visual amenity technical paper prepared by Hassel (2017).

6.3.1 Methodology
The following documents guided the assessment:
 Environmental impact assessment practice note EIA-NO4: guidelines for landscape character
and visual impact assessment
 Bridge aesthetics: design guidelines to improve the appearance of bridges in NSW (October
2012)
 Beyond the pavement: Roads and Maritime urban design policy procedures and design
principles (January 2014).
The assessment:
 Described the existing regional and local landscape character
 Identified the survey area’s local visual context and setting
 Defined the visual catchment, which represents the theoretical limit from where the proposal
would be visible
 Determined the sensitivity of the landscape character and visual environment to the changes
that would occur as a result of building and operating the proposal
 Identified those adverse impacts that would need safeguarding or managing under the
proposal.
Survey area
Figure 6-3 and Figure 6-4 shows the proposal’s visual catchment that defines the survey area.
The assessment considered the predicted changes in landscape character and visual impacts
within this catchment. Regional landscape characteristics were also used to describe the existing
environment.
The visual catchment of a site is the extent of the landscape that can be viewed from the site, and
also the extent of landscape from which the site can be seen.
Landscape assessment criteria
Landscape character refers to the overall character and function of a place, it includes all elements
within the public realm and the interrelationship between these elements. The visual impact
assessment helps define the day to day visual effects of any proposal on people’s views from
residences and other public places.
The Roads and Maritime guidelines for landscape character and visual impact assessment
specifically rate impacts in a matrix of sensitivity of the existing character and the magnitude of the
proposal on that area or view, as shown in Table 6-5.
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Table 6-5

Landscape character and visual impact rating matrix

Sensitivity

Magnitude of change





High

Moderate

Low

Negligible

High

High Impact

High-Moderate

Moderate

Negligible

Moderate

High-Moderate

Moderate

Moderate-Low

Negligible

Low

Moderate

Moderate-Low

Low

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Sensitivity refers to how sensitive an area is to the profound change, relating to the natural environment, scale and its capacity to
absorb change.
Magnitude is the measurement of the scale, form and character of a development proposal and the degree of intrusion when
compared to the existing condition.
The impact is calculated using the landscape character and this visual impact rating matrix.

6.3.2 Existing environment
Landscape character and sensitivity
The curtilage of the Sydney Harbour Bridge, including The Rocks and Milsons Point / Kirribilli, is a
unique historical precinct containing many of the built, natural and cultural icons of the city. This
section describes the number of landscape character zones identified for the proposal, the
characteristics of each zone and its sensitivity to change. The rating of sensitivity to change, takes
a precautionary approach by referring to the most influential and valued component of the
landscape zone, rather than taking an ‘average’ approach across the whole zone.
North
The northern proposal footprint is located within an urbanised landscape that is largely residential.
The Kirribilli Village Centre and Bradfield Park form key focal points in the area. The existing
landscape character of the area is dominated by the Sydney Harbour Bridge approaches, and the
streetscape of the adjacent Broughton Street with its street trees and garden beds.
The northern proposal has been divided into two character zones: the Sydney Harbour Bridge and
Kirribilli residential and commercial zone (refer Figure 6-3). Table 6-6 summaries the
characteristics of each zone including its sensitivity to change.
South
The southern proposal footprint has a unique sense of place and scenic quality attributed to
(Hassell 2017):
 The physically imposing grandeur of the Harbour Bridge and approaches
 The historic built fabric of The Rocks
 Established vegetation and park along Cumberland Street and throughout area
 Natural beauty of the surrounding harbour.
The general public may also consider the views from this area as ‘postcard images’ of the city
given the spatial qualities of the area, surrounding harbour, historic facades, the impressive
sandstone walls of the Argyle Cut and surrounding terrace housing.
The southern proposal has been divided into four character zones: the Sydney Harbour Bridge,
Argyle Cut, Cumberland Street and The Rocks residential and commercial (refer Figure 6-4).
Table 6-6 summaries the characteristics of each zone including its sensitivity to change.
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Figure 6-3: Landscape character zones – northern zone (Hassell, 2017)
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Figure 6-4: Landscape character zones – Southern zone (Hassell, 2017)
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Table 6-6
Location

North

South

Landscape character zone
Zone

Characteristics

01: Sydney
Harbour
Bridge



Characterised by the Sydney Harbour Bridge, a monumental
landmark in the centre of Sydney
 Can be viewed from many key points around the city and
harbour. The bridge, pylons and approaches are all important
elements in the cityscape, with the detail treatment of retaining
walls, balustrades, steps and lighting are of a high quality
 Curved nature of the northern approach gives a grand sweeping
entrance to the bridge with continually changing views of the
bridge and harbour
 With the bridge’s construction, neighbourhoods that were
previously established and homogenous have now become
distinctive precincts whose land use and built forms have since
developed separately.
This zone is considered to be highly sensitive to change.

02: Kirribilli
residential and
commercial



Kirribilli is one of Sydney’s oldest areas. It stretches from the
shores of Sydney Harbour north to High Street, and bounded on
the western edge by the approach to the Sydney Harbour Bridge
 The area includes several immaculately landscaped park spaces
and waterfront reserves such as Bradfield Park which is located
immediately beneath the northern approaches to the bridge
 The area contains a mix of churches, prestigious schools,
government residences and government agencies
 The suburb has a contemporary look with a mix of historic terrace
homes, a few Georgian and Gothic-revival houses and new
modern houses, set against a backdrop of high-rise towers
 There is the Kirribilli Village Centre and shopping strip opposite
Milsons Point Railway station along Broughton Street.
 St John the Baptist church, a brick church in the Romanesque
style from 1884 is a focal point along Broughton Street, with its
distinctive pyramidal tower.
This zone is considered to be moderately sensitive to change.

01: Sydney
Harbour
Bridge



Characterised by the Sydney Harbour Bridge, a monumental
landmark in the centre of Sydney
 Can be viewed from many key points around the city and
harbour. The bridge, pylons and approaches are all important
elements in the cityscape
 With the bridge’s construction, neighbourhoods that were
established and homogenous have now become distinctive
precincts whose land use and built forms have developed
separately
 The detail treatment of the components that make up the
approaches such as retaining walls, balustrades, steps and
lighting is of a high quality and makes a major contribution to the
streetscapes of Cumberland Street and The Rocks, Dawes Point
and Millers Point.
This zone is considered to be highly sensitive to change.
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Location

Zone

Characteristics

02: Argyle Cut



A deep sandstone rock cutting of State heritage significance for
historical, technological and scientific reasons, and of local
significance to The Rocks for social, aesthetic and reasons of
rarity
 The Cut was as an early east-west route across The Rocks area
and is an example of convict public works. The cut has evidence
of ongoing changes, different crossings, widening and for the
provision of access and infrastructure
 Has aesthetic significance with the deep cutting providing a
dramatic feature along Argyle Street and contributes strongly to
the character of The Rocks.
This zone is considered to be highly sensitive to change.

03:
Cumberland
Street



Features a mixture of well-known historic pubs, hotels, hostels,
terrace houses, archaeological sites and line of established fig
trees adjacent the Sydney Harbour Bridge approach wall
 Key built features include King George V Memorial Park, King
George V Recreation Centre and playground, and the late 70s
high density public housing ‘Sirius’
 Contains some of the well-known views of the bridge, with all
Bridge elements visible that highlight the Bridge approach,
backspan and arch elements.
This zone is considered to be moderately sensitive to change.

04: The Rocks
residential and
commercial




Contains many of the built, natural and cultural icons of the city
Area is full of well-known historic pubs, hotels, historic terrace
houses and archaeological sites and has maintained its history
and heritage in the shadow of the nearby Central Business
District
 The Rocks borders on the Bradfield Highway, leading to the
Sydney Harbour Bridge, with the localities of Dawes Point and
Millers Point to the west and immediately next to Circular Quay
 Does not showcase city typical high-rise development due to the
rocky topography and history of the area
 Provides an opportunity to experience an environment where
buildings and public places of the eighteenth, nineteenth and
early twentieth-century still remain.
This zone is considered to be moderately sensitive to change.

Visibility
The visual catchment for both north and south lift locations was determined and is shown in Figure
6-5 and Figure 6-6, respectively.
Within the visual catchment of the proposal, six representative viewpoints were identified for the
basis of assessment. These viewpoints represent locations that would be most visually sensitive to
proposed changes (refer to Figures 6-5 and 6-6). The viewpoints are described in Table 6-7.
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Figure 6-5: Visual catchment for the proposed north lift (Hassell, 2017)
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Figure 6-6: Visual catchment for the proposed south lift (Hassell, 2017)
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Table 6-7
Location

Representative viewpoints
Viewpoint

Characteristics

01: Milsons
Point Train
Station, view
southeast



Views would be medium frequency and low duration, generally
train patrons and motorists on the Bradfield Highway
 View of the heritage listed Sydney Harbour Bridge
 The top of the lift shaft would be visible from this location,
presenting a minor change to the existing condition
 Proposal would be seen against a backdrop of existing buildings
and infrastructure.
This viewpoint is considered to be moderately sensitive to change.

02: Broughton
Street, view
southwest



Views from this location would be medium frequency and low
duration, experienced by pedestrians moving through area
 Existing streetscape elements would assist the proposal to recede
into the surrounding streetscape and infrastructure landscape
 The full extent of the lift shafts would be visible from this location
 Proposal is within keeping of the infrastructure nature of the
bridge’s retaining wall adjacent signage and road lighting.
This viewpoint is considered to be moderately sensitive to change.

03: Sydney
Harbour Bridge
pedestrian
footpath, view
north



Views would be medium frequency and low duration generally
experienced pedestrians using the footpath and motorists driving
on the Bradfield Highway.
 View of the heritage listed Sydney Harbour Bridge
 The top of the lift shaft would be visible from this location
presenting a minor change to the existing condition
 Proposal is within keeping of the infrastructure nature of the
bridge’s retaining wall adjacent signage and road lighting.
 Proposal would be seen against a backdrop of existing buildings
and infrastructure.
This viewpoint is considered to be moderately sensitive to change.

01: Cumberland
Street, view
north



Views from this location would be medium frequency and low
duration, experienced by patrons using nearby hotels and
pedestrians / cyclists moving through area
 Historic features and important views from this location
 Full extent of the lift shaft would be visible from this location,
however the proposal would not interrupt the arching form of the
bridge, the Argyle Cut below or views of the bridge
 The lifts would be seen against a backdrop of the existing bridge
retaining wall and dense green canopy of the nearby King George
V Memorial Park
This viewpoint is considered to be moderately sensitive to change.

02: Sydney
Harbour Bridge
pedestrian
footpath, view
south



North

South
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Views from this location would be high frequency and low duration
by pedestrians using the bridge footpath
 Heritage significance of the bridge
 Top of the lift shaft would be visible from this location, including
new pavement of the footpath, proposal forms a minor proportion
of the overall view.
 Proposal would be seen against a backdrop of existing vegetation
and walls.
This viewpoint is considered to be moderately sensitive to change.
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Location

Viewpoint

Characteristics

03: Cumberland
Street, view
west



Views from this location would be medium frequency and medium
duration by pedestrians and patrons of Glenmore Hotel
 Heritage significance of the bridge
 Majority of the lift structure would be visible
 Removal of sections of Council depot building with the proposal
would be more visually sympathetic to the area
 Proposal would be seen against a backdrop of existing vegetation
and the bridge’s retaining walls
This viewpoint is considered to be moderately sensitive to change.

6.3.3 Potential impacts
Construction
The proposed works are likely to result in minor short term visual impacts during the construction
phase due to disturbed areas, site fencing, machinery and equipment, stockpiling and generation
of wastes at the site. This visual presence would vary at different stages of the construction. These
impacts would be visible to pedestrians and road users of Broughton Street and Cumberland
Street and from viewpoints looking towards the proposal area. Visual impacts are considered short
term in nature and temporary.
Operational impacts
Landscape character
Table 6-8 assesses the proposal’s impact on the six landscape character zones defined in Table
6-6. The impact rating is determined by applying individual ratings of; sensitivity to change; and the
magnitude of the proposed change, to the impact grading matrix shown in Table 6-5.
Table 6-8
Location

North

South

Landscape character impact assessment
Zone

Sensitivity to
change

Magnitude
of change

Impact rating

01: Sydney Harbour Bridge

High

Low

Moderate

02: Kirribilli residential and
commercial

Moderate

Low

Moderate-Low

Overall

Moderate

01: Sydney Harbour Bridge

High

Low

Moderate

02: Argyle Cut

High

Negligible

Negligible

03: Cumberland Street

Moderate

Low

Moderate-Low

04: The Rocks residential and
commercial

Moderate

Negligible

Negligible

Overall

Moderate-Low

The impact of the proposal ranged from negligible to moderate with an overall average impact of
moderate at the northern site and moderate-low at the southern site.
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Although the proposal would create change to existing conditions, the introduction of a high quality
pedestrian lift to an existing infrastructure element is not an unusual occurrence. The magnitude of
the proposal recorded a low –negligible rating due to the small scale of the proposal when viewed
in context of the larger overall character zones. The overall magnitude is also slightly minimised as
existing street tree lined streets with pedestrian paths, road lighting, pedestrian lighting, signage
and existing infrastructure built form, topography and distance from the proposal combine to limit
its scale from within immediate character zones and from surrounding zones.
Further details on the assessment are provided in Appendix E.
Visibility
Appendix E provides a detailed assessment of the proposal’s visual impact based on the sensitivity
of the viewpoints and the magnitude of change. Table 6-9 summaries the assessment. The impact
assessment is based on the scale of the visual impact that would result from the proposal using the
visual impact grading matrix provided in Table 6-5.
Table 6-9
Location

North

South

Visual impact assessment
View point

Sensitivity to
change

Magnitude
of change

Impact rating

01: Milsons Point Train Station, view
southeast

Moderate

Low

Moderate-Low

02: Broughton Street, view
southwest

Moderate

Moderate

Moderate

03: Sydney Harbour Bridge
pedestrian footpath, view north

Moderate

Low

Moderate-Low

Overall

Moderate-Low

01: Cumberland Street, view north

Moderate

Low

Moderate-Low

02: Sydney Harbour Bridge
pedestrian footpath, view south

Moderate

Low

Moderate-Low

03: Cumberland Street, view west

Moderate

Low

Moderate-Low

Overall

Moderate-Low

Table 6.9 shows that the visual impact of the proposed lift shafts ranged from moderate-low to
moderate. Due to the proposal’s location in proximity to the Sydney Harbour Bridge (and its
historical significance), the proposal would have a visual impact. However, with the small scale of
the intrusion when viewed in context of the overall bridge and surrounds the overall visual impact is
reduced.
The highest magnitude of change is associated with the proposed northern lift in Broughton Street,
as the proposal would be within an immediate open foreground with little vegetation screening.
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6.3.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Landscape
character and
visual impacts

An Urban Design Plan will be
prepared to support the final
detailed project design and
implemented as part of the CEMP.

Contactor

Core
standard
safeguard
UD1

Detailed
design / preconstruction

The Urban Design Plan will
present an integrated urban design
for the project, providing practical
detail on the application of design
principles and objectives identified
in the environmental assessment.
The Plan will include design
treatments for:
 Location and identification of
existing vegetation and
proposed landscaped areas,
including species to be used
 Built elements including fences
 Pedestrian and cyclist elements
including footpath location,
paving types and pedestrian
crossings
 Fixtures such as seating,
lighting, fencing and signs
 Details of the staging of
landscape works taking
account of related
environmental controls such as
erosion and sedimentation
controls and drainage
 Procedures for monitoring and
maintaining landscaped or
rehabilitated areas.
The Urban Design Plan will be
prepared in accordance with
relevant guidelines, including:
 Beyond the Pavement: Urban
Design Policy Procedures and
Principles (Roads and
Maritime, 2014)
 Landscape Guideline (RTA,
2008)
 Bridge Aesthetics (Roads and
Maritime 2012)
 Noise Wall Design Guidelines
(Roads and Maritime, 2016)
 Shotcrete Design Guideline
(Roads and Maritime, 2016).
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Landscape
character and
visual impacts

During detailed design, the
following design elements would
be considered:
 Material selection for lifts,
screens, balustrades, handrails
and awnings to achieve a
consistent design approach
 Lift design must be as visually
unobtrusive and transparent as
possible to allow the visual
attributes of the existing historic
area to be fully appreciated
 Security fencing to match
existing fencing types and
reduce public access to
maintenance areas
 Providing safe and manageable
solutions for maintenance
workers
 The ‘tie-in’ of the proposed
urban domain works with
existing pathways
 Minimising the extent of
established vegetation clearing
and street trees
 Urban design treatments
related to lighting, fencing,
signage, seating and paving
 Ensuring a safe pedestrian
environment by utilising
CPTED principles
 Potential reuse of removed
sections of Sydney Harbour
Bridge parapets
 Lighting on the lift shaft,
approaches and signage for
user safety
 Feature lighting to enhance the
nearby landscape and improve
passive surveillance.

Contractor

Detailed
design / preconstruction

Additional
safeguard
UD2

Landscape
design

A Landscape Plan will be prepared
and will adopt a simple approach
to:
 Restoring ground profiles
 Ensuring landscaping matches
the existing surrounding
conditions.
The Landscape Plan would
consider the need for low
maintenance requirements.

Contractor

Detailed
design / preconstruction

Additional
safeguard
UD3
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Landscape
character and
visual impacts

The proposed ancillary site and
construction works would be
fenced and screened to minimise
visibility to the site

Contractor

Construction

Additional
safeguard
UD4

Construction
visual impacts



Contractor

Construction

Additional
safeguard
UD5



Outside of construction hours,
all machinery/ equipment would
be removed housed in
temporary laydown areas.
The site should be kept neat
and clean of general litter and
neat for the duration of works.
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6.4

Noise and vibration

This section summaries the potential noise and vibration impacts that are likely to occur when
building and operating the proposal. Appendix F contains the supporting noise and vibration
technical paper prepared by Cardno (2017).

6.4.1 Methodology
The following documents guided the assessment:
 Road and Maritime Construction Noise and Vibration Guideline (Roads and Maritime, 2016)
 Interim Construction Noise Guideline (ICNG) (NSW DECC, 2009)
 NSW Assessing Vibration – A Technical Guideline.
The assessment:
 Identified noise and vibration sensitive receivers within the survey area
 Determined the background noise levels within the survey area
 Predicted the noise and vibration impact on sensitive receivers during construction and
operation
 Identified management measures and safeguards to mitigate the potential impacts associated
with the proposal.
Survey area
The noise and vibration survey area considered sensitive receivers and buildings that may be
affected while building the proposal. The survey area was divided into four noise catchment areas
(NCA 1 to 4) which extend about 600 metres from the proposed lift locations as shown in Figure 67 (north lift) and Figure 6-7 (south lift).
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Logger location 4

Logger location 3

Figure 6-7: Noise catchment area - north
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Logger location 1

Logger
Loggerlocation
location2 2

Figure 6-8: Noise catchment area - south
Noise monitoring
Noise monitoring data was used to characterise the existing ambient noise environment and to
establish noise management levels (NMLs). Long term monitoring was undertaken in June 2016 at
four locations. Section 2.2 and 3.1 in Appendix F further describes the monitoring locations.
Short term attended noise monitoring data was also collected. This identified the main sources of
noise. Data was collected over a period of 15 minutes at the four receiver locations in June 2016
as shown in Figure 6-7 and Figure 6-8.
Noise modelling
3D noise modelling software (SoundPLAN 7.4) was used to create a noise model of the existing
scenario. This 3D model was used to predict the proposal’s construction and operational noise
levels and the potential impact on nearby noise sensitive receivers.
Noise averaging periods
Noise can be measured over various periods of time. The four ‘averaging periods’ and one
standardised background level used in this review of environmental factors is described below:
 LAeq describes an average noise level across a period of time (either day, evening, night, or
over a 15 minute period). It accounts for the full range of noise levels encountered in a given
area over a given period
 LA90 describes the noise level that is exceeded for 90 per cent (%) of the time and therefore
describes the background noise level
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LA10 describes the noise level that is exceeded for 10 per cent (%) of the time and therefore
describes what the environment is like during the noisiest periods
LAmax describes the average minimum noise level recorded at any point in time
Rating background (noise) levels (RBLs) describe the ambient noise levels during the day,
evening and at night. They represent an overall single-figure background noise level based on
the measurement LA90 in each relevant assessment period in accordance with the Industrial
Noise Policy (EPA, 2000).

Construction noise assessment criteria
The Interim Construction Noise Guideline (ICNG) and Roads and Maritime’s Construction Noise
Vibration Guidelines (CNVG) establishes the Noise Management Levels (NMLs) for a number of
sensitive receiver types (refer to Table 6-10).
Feasible and reasonable safeguards and management measures should be implemented where
NMLs are exceeded.
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Table 6-10

Noise management levels for residential receivers (CNVG and ICNG guidelines)

Perception

CNVG

CNVG

ICNG

dB(A) above RBL

dB(A) above NML

NML (LAeq 15 minute)

How to apply (ICNG)

Recommended standard hours: Monday to Friday (7am to 6pm), Saturday (8am to 1pm), No work on Sun/ Pub Hol (Nil)
Noticeable

5 to 10

0

Clearly audible

10 to 20

<10

Moderately
intrusive

20 to 30

10 to 20

Highly intrusive

>30

>20

>75 dB(A)

Highly noise affected applies to
residences only (CNVG)

Noise affected
RBL + 10 dB



The highly noise affected level (>75
dB(A) 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.





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.

Out of Hours Work (OOHW) Period 1: Mon-Fri (6pm to 10pm), Sat (7am to 8am & 1pm to 10pm), Sun/Pub Hol (8am to 6pm)
Noticeable

5 to 10

<5

Clearly audible

10 to 20

5 to 15

Moderately
intrusive

20 to 30

15 to 25

Highly intrusive

>30

>25
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RBL + 5dB





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.
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Perception

CNVG

CNVG

ICNG

dB(A) above RBL

dB(A) above NML

NML (LAeq 15 minute)

How to apply (ICNG)

Out of Hours Work (OOHW) Period 2: Mon-Fri (10pm to 7am), Sat (10pm to 7am), Sun/Pub Hol (6pm to 7am)
Noticeable

5 to 10

<5

Clearly audible

10 to 20

5 to 15

Moderately
intrusive

20 to 30

15 to 25

Highly intrusive

>30

>25

Noise affected
RBL + 5dB

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 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).
Note 2: NML is the noise management level
Note 3: Perception relates to level above RBL
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Vibration assessment criteria
Construction vibration can have two potential impacts, for which limits have been set:
 Loss of amenity due to human comfort impacts
 Cosmetic (building) damage.
The minimum separation distance between vibration intensive plant and sensitive receivers for
minimising the risk of cosmetic damage is provided in Table 6-11.
Table 6-11
Plant item

Recommended minimum working distance from sensitive receivers
Rating / description

Responsibility
Cosmetic damage
(BS 7385)

Human response
(OH&E vibration
guideline)

Small
hydraulic
hammer

300 kg – 5 to 12t excavator

2m

7m

Medium
hydraulic
hammer

900 kg –12 to 18t excavator

7m

23m

Large
hydraulic
hammer

1600 kg – 18 to 34t excavator

22m

73m

Vibratory pile
driver

Sheet piles

2m to 20m

20m

Pile boring

≤ 800 mm

2m (nominal)

4m

Jackhammer

Hand held

1m (nominal)

2m

Operational noise assessment criteria
The operational noise assessment was conducted in accordance with the NSW Industrial Noise
Policy (INP), which considers intrusiveness and amenity.
Intrusiveness criteria is used to identify the extent to which noise intrudes above the background.
The INP considers the LAeq 15 minute level may be 5 dB(A) above the rating background noise level
without being considered offensive.
The amenity criteria is based on noise criteria specific to land use and associated activities. For an
‘urban’ amenity area, the INP proposes that LAeq noise emission level should not exceed the
following acceptable noise emission levels:
 Daytime (7am to 6pm): 60 dB(A)
 Evening (6pm to 10pm): 50 dB(A)
 Night (10pm to 7am): 45 dB(A).
For an industrial premise an acceptable LAeq noise level of 70dB(A) applies at the most affected
point on the property boundary of the site, when the site is in use.
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6.4.2 Existing environment
Noise and vibration sensitive receivers
The existing acoustic environment for the proposed north lift location varies throughout the survey
area. Table 6-12 shows the location of nearby land uses. The school and nearby residential
receivers located along Broughton Street and further east from the bridge, and Alfred Street to the
west currently experience significant levels of noise from both local roads and the Sydney Harbour
Bridge.
Table 6-12

Existing land uses – northern site
Label

Land Use

1

St Aloysius College

2
3
4
5
6
7
8

Site

St Aloysius College playing fields
/ outdoor courts
Commercial / shops
Commercial / shops
Church By the Bridge
Commercial / residential
Commercial / restaurant
Residential

The existing acoustic environment for the proposed south lift location varies throughout the project
extent to the south. Table 6-13 shows the location of nearby land uses. The residential receivers
located along Watson Road and Lower Fort Street currently experience intrusive levels of noise
from both local roads and the Sydney Harbour Bridge.
Table 6-13

Existing land uses – southern site
Label
1
2

Site

3
4
5
6
7
8

Land Use
Apartments 44 Cumberland
Street
Office Space 86-88 Cumberland
Street
Glenmore Hotel
Commercial / shops
Australian Hotel
Gym / recreation
Millers Point residence
Residences

Ambient noise levels
The proposal is located within a central urbanised environment, with road traffic from the Sydney
Harbour Bridge being the dominate noise source. The ambient noise levels are high during the
morning and afternoon peak periods. The observed existing noise environment, noted during the
noise monitoring (refer Section 6.4.1), is provided in Table 6-14. Refer to Figure 6-7 and Figure
6-8 for logger location.
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Table 6-14

Observed existing noise environment

Logger

Location

Observed noise environment

4

North

3a-9b Broughton
Street, Kirribilli

The primary source of noise was from road and rail
traffic on the Sydney Harbour Bridge. There was some
local traffic noise from Broughton Street and patron
noise from nearby commercial properties.

3

North

Residential towers
– Alfred Street
(near Bradfield
Park)

The primary source of noise was from road and rail
traffic on the Sydney Harbour Bridge. There was some
local traffic noise from Alfred Street.

2

South

Cumberland Street
(existing Council
depot building)

The primary source of noise was from road and rail
traffic on the Sydney Harbour Bridge. There was some
local traffic noise from Cumberland Street.

1

South

87 Lower Fort
Street

The primary source of noise was from road and rail
traffic on the Sydney Harbour Bridge. There was some
local traffic noise from Lower Fort Street.

Based on noise monitoring undertaken in the survey area (refer Section 6.4.1), the Rating
Background Levels (RBLs) for each location was determined as summarised in Table 6-15.
Table 6-15

Rating background noise level
Measured RBL dB(A)

Logger

Measurement location

4[1]

North

3

Daytime
7am to 6pm

Evening
6pm to 11pm

Night
11pm to 7am

3a-9b Broughton
Street, Kirribilli

59

59

42[2]

North

Residential towers –
Alfred Street (near
Bradfield Park)

57

55

46

2

South

Cumberland Street
(existing Council
depot building)

59

58

49

1

South

87 Lower Fort Street

49

48

43

[1] Based on supplementary logging
[2] Advised RBL based on previous measurements carried out in this area by Roads and Maritime. Refer to Appendix F for further
details.

6.4.3 Potential impacts
Construction
Equipment noise
Noise modelling was undertaken to determine the predicted noise impact at sensitive receivers
surrounding the project during construction activities. The noise predictions cover the impact on all
sensitive receivers during the five work stage activities (refer Section 3.3.1). These are:
 Stage 1: Site establishment, anticipated duration = 4 weeks
 Stage 2: Lift foundations and civil work, anticipated duration = 8 weeks
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Stage 3: Lift installation, anticipated duration = 4 weeks
Stage 4: Finishing works, anticipated duration = 4 weeks
Stage 5: Regrading of part of the Sydney Harbour Bridge footpath, anticipated duration = 3
months in total noting that no activity will occur for approximately 2 months of this time while the
concrete is setting.

Noise-generating equipment would be used to build the proposal (refer to Section 3.3.3). The noise
emissions from a piece of equipment are often displayed as sound power levels, which represent
the maximum rated noise output. However, equipment is seldom operated or used at its maximum
output, therefore the sound power level is rarely reached. The levels represent the worst case
predicted noise impact at the most affected receiver in each noise catchment area (as shown in
Figure 6-7 and Figure 6-8).
In accordance with the noise management levels stipulated in Section 6.4.1 residential sensitive
receivers exposed to levels of construction noise above 75 dB(A) are considered highly noise
affected, with dwellings exposed to levels above the noise management level (NML) or daytime
RBL +10 dB(A) considered noise affected. Table 6-16 summarises the number of predicted
exceedances for each stage of construction. It should be noted that this noise modelling has used
the ‘worst case’ scenario and noise levels have been predicted based on all equipment operating
simultaneously within the worksite. It is therefore expected that noise levels will be less than those
predicted and not all receivers impacted to the same extent. Further, the model does not take into
consideration the best practice noise mitigation measures that will be in place to assist in
minimising sleep disturbance.
Full details of the modelling predictions are reported in Appendix F.
Table 6-16
Predicted number of residential sensitive receivers where NMLs are exceeded
during construction
Construction

Stage 1

Stage 2

Stage 3

Stage 4
Stage 5

Location

Standard
Hours

Evening

Night

Highly noise affected

North

25

58

286

10

South

24

82

205

4

North

18

37

262

7

South

11

28

183

4

North

8

26

167

4

South

4

8

151

0

North

9

28

198

5

South

4

11

158

4

North

9

102

387

0

South

0

35

356

0

At the northern site, between four and ten receivers are expected to be highly noise affected by
stages 1 to 4 of construction, with no receivers predicted to be affected during stage 5. Four
receivers near the southern site are expected to be highly noise affected for stages 1,2 and 4, no
noise affected receivers are predicted to be affected during stages 3 and 5. Construction noise is
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predicted to exceed management levels for “non-standard” hours of operation for all construction
stages at both the northern and southern sites, particularly during stages 1,2 and 5.
It is anticipated that out of hours works may occur for around 5 nights per construction stage,
however night works would be minimised wherever possible. The total construction program is
approximately 6 month in duration.
The Roads and Maritime’s CNVGs require the identification of additional mitigation measures
where exceedances of the noise management levels are predicted (refer to Table 6-17). Additional
mitigation measures would be required in most NCAs during the evening and night periods (Table
6-18).
Table 6-17

Triggers for additional mitigation measures – airborne noise

Construction activity

Site establishment

Surfacing works

Period of day

Type of additional mitigation measures for noise
catchment area
2 (south)

3 (north)

4 (north)

Evening

N, R1, DR

N, R1, DR

-

Night

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

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

V, N, R2, DR

Evening

-

N, R1, DR

-

Night

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

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

V, N, R2, DR

Key: N = notification R1= respite period 1
R2= respite period 2
V=verification PC= phone calls
SN= specific notification

DR=duration respite

IB = individual briefings

Sleep disturbance
The most likely source of potential sleep disturbance from the night construction works would be
from the use of pneumatic hammer/s or saw cutting during Stage 1, bored piling during the
foundations works or from truck movements on site, in particular the application of air brakes. Night
works are anticipated to be required for the delivery and installation of large components due to
potential access issues and traffic impacts. It is also likely that at least some of the stage 5 works
would be carried out at night and would include concrete removal and hammering and compacting.
Table 6-18 shows the predicted sleep disturbance that would be caused during Stage 1 and 5 if
required to be undertaken outside of standard hours. Night time noise levels have been calculated
based on a worst case scenario assuming the same activities as the day works.
Table 6-18

Predicted construction maximum (LAmax) noise levels

Receiver

NCA

39-41 Lower Fort St

1

18 Lower Fort St

1
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Worst Case
predicted
construction
noise level
dB(A)

Stage

Criteria
(RBL +
15 dB(A)

Predicted
exceedance
of sleep
disturbance
criteria, dB(A)

South

64

1

69

-

South

62

1

69

-

93

Receiver

NCA

Worst Case
predicted
construction
noise level
dB(A)

Stage

Criteria
(RBL +
15 dB(A)

Predicted
exceedance
of sleep
disturbance
criteria, dB(A)

18-22 Trinity Ave

1

South

57

1

69

-

60A/2 Cumberland St

2

South

83

1

70

13

26-44 Gloucester St

2

South

82

1

70

12

60C/2 Cumberland St

2

South

80

1

70

10

80 Alfred St South

3

North

74

1

70

4

30 Glen St South

3

North

72

1

70

2

70 Alfred St South

3

North

70

1

70

-

11-17 Broughton St

4

North

94

1

69

25

19-21 Broughton St

4

North

91

1

69

22

3A-9B Broughton St

4

North

88

1

69

19

St Aloysius Junior
School

4

North

86

1

69

17

54 Argyle Place

1

South

67

5

69

-

52 & 56 Argyle Place

1

South

66

5

69

-

81-83 Lower Fort
Street

1

South

66

5

69

-

60A/ 2 Cumberland
Street

2

South

78

5

70

8

60D/ 2 Cumberland
Street

2

South

74

5

70

4

60C/ 2 Cumberland
Street

2

South

74

5

70

4

26-44 Gloucester
Street

2

South

70

5

70

4

35-75 Gloucester
Street

2

South

68

5

70

-

68 Alfred Street Sth

3

North

77

5

70

7

52 Alfred Street Sth

3

North

77

5

69

8

38 Alfred Street Sth

3

North

77

5

69

8
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Receiver

NCA

3A – 9B Broughton
Street

4

Church, 7 Broughton
Street

4

Worst Case
predicted
construction
noise level
dB(A)

Stage

Criteria
(RBL +
15 dB(A)

Predicted
exceedance
of sleep
disturbance
criteria, dB(A)

North

76

5

69

7

North

75

5

69

6

These results indicate that maximum construction noise levels at NCA 2, 3 and 4 are likely to
exceed the sleep disturbance criteria during Stage 1 and Stage 5, should works occur during the
night time period. For this reason, it is recommended that activities with potentially high maximum
levels such as the use of pneumatic tools and truck air-braking are minimised at these locations
during the night-time period.
All night work would be undertaken in accordance with the Roads and Maritime CNVG where
feasible, and in consultation with the surrounding community.
Traffic noise
The number of large construction vehicles is expected to be low with about ten large truck
movements for the entire duration of construction. Smaller truck and utility movements are
expected to be more regular with about 20 movements throughout the day. Noise generated by
these light vehicles would be largely overshadowed by existing surrounding traffic on the Sydney
Harbour Bridge and other surrounding roads.
The following construction vehicle numbers are proposed for the project:
 Large trucks – 5 times throughout the entire project duration
 Smaller trucks and utes – 20 per day
 Delivery trucks at night – 5 for the entire duration of the project
 Concrete trucks- 3 in one day once during the duration of the project.
Vibration
Activities causing vibrations have the potential to affect the amenity and comfort of residents and
occupants in nearby dwellings and buildings.
Based on proposed construction equipment (refer Section 3.3.3), works may be undertaken as
close as four metres from the nearest residential building. Works would be carried out by following
the recommended minimum separation distance, where feasible. This would reduce vibration to
within levels unlikely to cause building damage.
There are some sensitive receivers including the Sydney Harbour Bridge that are located within the
minimum separation distance. Potential vibration impacts would be managed by the construction
contractor in consultation with any affected receivers and a Construction Noise and Vibration
Management Plan (CNVMP) would be prepared and implemented.
Operation
Noise modelling was used to predict the noise impact from the operation of the proposed lifts.
Results indicate that operation of the lifts is not likely to impact on amenity at any of the nearby
sensitive receivers and associated noise emissions are likely to comply with INP criteria at all
nearby sensitive receiver locations. Full detail of the modelling predictions are reported in Appendix
F.
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6.4.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Construction
noise and
vibration

A Noise and Vibration
Management Plan (NVMP) will
be prepared and implemented as
part of the CEMP. The NVMP will
generally follow the approach in
the Interim Construction Noise
Guideline (ICNG) (DECC, 2009)
and Roads and Maritime
Construction and Vibration
Guidelines (2016) and identify:
 All potential significant noise
and vibration generating
activities associated with the
activity
 Feasible and reasonable
mitigation measures to be
implemented, taking into
account Beyond the
Pavement: urban design
policy procedures and
principles (Roads and
Maritime, 2014).
 A monitoring program to
assess performance against
relevant noise and vibration
criteria
 Arrangements for consultation
with affected neighbours and
sensitive receivers, including
notification and complaint
handling procedures
 Contingency measures to be
implemented in the event of
non-compliance with noise
and vibration criteria.
 Use of temporary noise
barriers / anti-gawk screens
with no gaps where practical
 Application of respite periods
for noisy activities

Contactor

Core
standard
safeguard
NV1
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Construction
noise and
vibration

All sensitive receivers (e.g.
schools, local residents) likely to
be affected will be notified at
least five days prior to
commencement of any works
associated with the activity that
may have an adverse noise or
vibration impact. The notification
will provide details of:
 The project
 The construction period and
construction hours
 Contact information for project
management staff
 Complaint and incident
reporting
 How to obtain further
information.

Contactor

Construction

Core
standard
safeguard
NV2

Construction
noise and
vibration

Implementation of the following
site specific mitigation measures
where practical
 Provision of solid two metre
high anti-gawk barrier.
Inclusion of an angled return
at the top of barrier should be
implemented where practical
 Acoustic curtains to be placed
around noisy stationary plant,
where practical, to mitigate
noise emissions at source
 Reduce the number of plant
operating at one time when
outside of work hours
 Use any equipment with a
lower sound level if available
for equipment with high
source noise levels such as
rock hammers and plant
emitting continuous noise
such as generators
 Keep all plant and equipment
well maintained
 Use quieter and less noise
emitting equipment and
methods where feasible and
reasonable
 Use non-tonal reversing
beeps or equivalent on all
vehicles and mobile plant
regularly used on site.

Contactor

Construction

Additional
safeguard
NV3
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Noise and
vibration



Contactor

Additional
safeguard
NV4



6.5

Carry out works during
standard hours of operation
unless absolutely necessary
for safety reasons.
Ensure any out-of-hours work
complies with the
requirements of G36
Environmental Protection
(Roads and Maritime, 2014)
relating to community
notification requirements.

Construction

Biodiversity

This section describes the potential biodiversity impacts that are likely to occur when building and
operating the proposal. Appendix G contains a supporting ecological survey paper prepared by
Cardno (2016b).

6.5.1 Methodology
The assessment identified and described the biodiversity values of the survey area by referring to:
 NSW National Parks and Wildlife Services wildlife atlas database, Threatened Species
Conservation Act 1995 (TSC Act) listed species (NSW OEH, 2016)
 Australian Government Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) protected matters search tool (Australian Government Department of the Environment,
2016).
In addition, an ecological field survey was undertaken on 24 June 2016 to detect all flora and fauna
species and potential habitat features (refer Appendix G). An Arboricultural Impact Assessment
was undertaken in September 2017 to assess the impacts to trees located along Cumberland
Street (refer Appendix H).
Survey area
The survey area considered the ecological values within the proposal footprint and within the wider
10 kilometre area.

6.5.2 Existing environment
North
The proposed lift location in the north is situated within a highly modified and disturbed urban
environment with limited vegetation.
The main habitat within the northern survey area comprises of planted street trees and garden
beds, and has undergone significant human modification, including Gleditsia tricanthos (Honey
Locust), Brachychiton populneus (Kurrajong) and Strelitzia reginae (Bird of Paradise). Honey
Locust is a declared Class 3 noxious weed in the North Sydney Council area. The limited habitat
potential means that the only fauna species present are likely to be hardy and resilient species that
are mobile and adapted to open environments.
South
The proposed lift location in the south is currently occupied by a brick building (council depot) and
surrounded by large trees (20-30 metres high). These tree species included Harpephyllum caffrum
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(Kaffir Plum), Ficus obliqua (Small-leaved Fig), Syagrus romanzoffiana (Cocos palm) and
Kurrajong. The trees have dense interlocking canopies blocking out most of the light and limiting
the understorey to mainly Hedera helix (English Ivy) and a few planted Lomanrda longifolia (Spinyhead Mat-rush).
A gap above the power board of the brick building had a large enough gap for potential microbats
to enter the building.
Protected biodiversity
Database searches of the EPBC Act Protected Matters database and the NSW Wildlife Atlas (TSC
Act) were undertaken for the wider 10 kilometre area (Appendix G). Numerous records of
threatened species, populations and ecological communities were identified from these database
searches.

6.5.3 Potential impacts
Construction
North
The proposal would require the removal of one street tree (non-native Honey Locust,
Gleditsia triacanthos) on Broughton Street. Its ecological value is considered very low as it is a
highly modified site and is in isolation from other more important valued communities. The tree
provides limited habitat and any threatened species with the potential to occur, would most likely
be moving through the site to gain access to other areas which contain important habitat features.
Any mobile species (eg birds and bats) affected by the proposal would be able to temporarily move
out of the affected area removing the risk of injury or death. This would not be the case for less
mobile or nocturnal species. The threatened species that were recorded in the area includes
microchiropteran bats, arboreal mammals and nesting birds. Due to the modified nature of the
northern site, the proposal is unlikely to have a significant impact on these species, and have a low
biodiversity impact on the localised area.
While the grey-headed flying fox (Pteropus poliocephalus) may intermittently shelter or forage over
the proposal footprint, it is improbable that it depends on any of the affected trees for its survival,
with the site primarily used for moving across site to gain access to other areas. Consequently, as
the proposal is unlikely to have a significant impact on this species, no assessment of significance
under the TSC Act Assessment Guidelines is required. There are no anticipated impacts on
species listed under either FM Act or EPBC Act due to the limited biodiversity value of the proposal
footprint.
The powerful owl (Ninox strenua) is also known in the area, however the one tree to be removed
would not provide adequate roosting habitat for the bird and therefore it is unlikely to rely on this
vegetation for its survival.
South
The proposal would require the removal of one Cocos palm tree (Syagrus romanzoffiana) and one
large mature Kaffir Plum (Harpephyllum caffrum) as shown in Figure 6.9. The palm tree is of low
retention value and not significant to the site. The Kaffir Plum is in quite poor form as the majority
of the canopy is growing into a much larger Kaffir Plum nearby (refer to Appendix H). There would
also be the potential canopy trimming of small-leaved fig trees (Ficus obliqua) and Cottonwood
(Populus deltoides) trees on the City of Sydney land near the depot building, Cumberland Street.
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Figure 6-9 The Cocos Palm (Syagrus romanoffiana) and Kaffir Plum (Harpephyllum caffrum) trees
which would be removed

Although heavily modified, the site did contain potential roosting habitat for a number of threatened
bird and bat species. However, this roosting habitat was considered unlikely to be significantly
important for the Powerful owl, Grey-headed Flying-fox and Southern Myotis (Myotis macropus)
(Cardno, 2016b).
The trees on site have the potential to be a roosting site for a number of threatened species
including the powerful owl, however the ecological study found no fauna species or signs of use
(eg scats, feathers, old nests).
The demolition of the southern part of the City of Sydney Council’s depot has the potential to
remove roosting / breeding habitat for the Southern Myotis and the Eastern Freetail-bat
(Mormopterus norfolkensis). However, with the mitigations in place, the impact would be
considered minor as the northern part of the depot is remaining and there are other potential
roosting / breeding sites within the nearby area.
Operation
During its operation, the proposal is unlikely to cause a significant impact on the biodiversity values
of the area. There would be additional lighting and noise in the area once operational. However
given the proximity to the Sydney Harbour Bridge and the city, and the existing light and noise
sources, this is considered to be a negligible impact to common species in the area. It should be
noted that the survey did not observe any wildlife roosting. In addition, most trees in the area
would be retained providing relocation potential if required.
The design of the lifts would ensure the ventilation to the lift shaft is bird and bat proof.
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Conclusion on significance of impacts
The proposal is not likely to significantly impact threatened species, populations or ecological
communities or their habitats, within the meaning of the TSC Act or Fisheries Management Act
1994 and therefore a Species Impact Statement is not required.
The proposal is not likely to significantly impact threatened species, populations, ecological
communities or migratory species, within the meaning of the EPBC Act.

6.5.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Biodiversity

A Flora and Fauna Management
Plan will be prepared in
accordance with Roads and
Maritime's Biodiversity
Guidelines: Protecting and
Managing Biodiversity on RTA
Projects (RTA, 2011) and
implemented as part of the
CEMP. It will include, but not be
limited to:
 Plans showing areas to be
cleared and areas to be
protected, including exclusion
zones, protected habitat
features and revegetation
areas
 Requirements set out in the
Landscape Guideline (RTA,
2008)
 Pre-clearing survey
requirements
 Procedures for unexpected
threatened species finds and
fauna handling
 Procedures addressing
relevant matters specified in
the Policy and guidelines for
fish habitat conservation and
management (DPI Fisheries,
2013)
 Protocols to manage weeds
and pathogens.

Contractor

Core
standard
safeguard
B1

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

Contactor

Biodiversity
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design / preconstruction
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B2
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Biodiversity

A qualified ecologist will
supervise the removal of the
required trees.

Contractor

Construction

Additional
safeguard
B3

Biodiversity

Perform a pre-construction
survey to ensure that no wildlife
has taken up occupancy within
the adjacent trees and building
located at the southern site

Contractor

Preconstruction

Additional
safeguard
B5

Biodiversity

Prior to any demolition or any
tree removal works, a final tree
removal and retention plan will be
provided by a qualified arborist.
A separate site specific tree
protection plan will also be
required.

Contractor

Preconstruction

Additional
safeguard
B6

Biodiversity

Tree removal and pruning shall
be undertaken by a Contracting
Arborist with minimum AQF Level
3 Arboricultural Qualifications and
will comply with the NSW Work
Cover Code of Practice for the
Amenity Tree Industry.

Contractor

Construction

Additional
safeguard
B7

6.6

Soil and Water Quality

This section describes the potential impacts on soil and water quality that are likely to occur when
building and operating the proposal.

6.6.1 Methodology
The assessment:
 Identified and described the soil landscape and solid and drift geology characteristics of the
search area by referring to:
- Sydney 1:100 000 Geological Sheet 9130, 1983.
- Soil Landscapes of the Sydney 1:100,000 sheet (9130) 2009
 Confirmed the search area’s contamination potential by referring to:
- Historical aerial image (Sixmaps)
- Pollution prosecutions and notices issued by the NSW Environmental Protection Authority
(EPA)
- The EPA contaminated land records
 Determined the flood risk potential across the proposal
 Determined the water quality risk of the proposal
 Considered the proposal’s impacts on the region’s geology, soils and water quality
 Identified management measures and safeguards to mitigate the potential impacts associated
with the proposal.
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6.6.2 Existing environment
Regional geology and soils
The proposal sites and general locality is underlain by Triassic Hawkesbury Sandstone, a medium
to coarse-grained quartz sandstone with minor shale and laminite lenses.
The soil landscape underlying the locality is the Gymea Soil Landscape Group. Gymea is
described as an erosional soilscape, comprising moderately deep yellow earth and earthy sands
on iron-rich podzolic (broad leafed forest derived) soil. This landscape has localised steep slopes,
with a high soil erosion hazard, and very low soil fertility.
Acid Sulfate Soils (ASS) or Potential Acid Sulfate soils are not mapped in the location of the
southern site on the ASS Risk Map included in the Sydney Local Environmental Plan 2012. The
southern site is located near an area mapped as Class 5 ASS. Class 5 is for land that is within 500
metres of adjacent class 1, 2, 3 or 4 land or below 5 metres Australian Height Datum (AHD) by
which the watertable is likely to be lowered below 1 metre AHD on adjacent class 1, 2, 3 or 4 land.
ASS Risk Maps are not provided in the North Sydney Local Environment Pan 2013. Indicators of
Acid Sulfate Soils were not observed during site inspections and as the materials being classified
are shallow fill materials, acid sulfate soils are not expected to be present.
Contaminated land – North
There are no sites registered on the EPA contaminated land records database located within the
general locality. The nearest site to the proposed northern lift is over 300 metres southwest of the
site at 4 Alfred Street, Milsons Point. There are no recorded prosecutions or notices served by the
NSW EPA under the NSW Protection of Environment Operations Act 1997 (POEO Act) within
500m of the general locality.
From 1888-1860 the area was likely used for pastoral activities. Development in the area increased
and by 1920 Broughton Street was formed with established buildings. The resumption of land from
1920-1932 for the construction of the Sydney Harbour Bridge saw the demolishment of existing
houses and the immediate area was excavated for the retaining wall. Since then the only notable
developments in the area has been the installation of the below ground services and the
construction of the bus shelter (Artefact, 2017).
Contaminated land – South
There are no sites registered on the EPA contaminated land records database located within the
general locality. The nearest site to the southern proposed lift is about 100 metres west of the site
at Lower Fort Street, Dawes Point. The NSW EPA has served notices, for one address on Hickson
Road within 300 metres of the search area, under the NSW POEO Act.
Early settlement of the proposal site occurred from 1788-1823, however, no significant
developments are documented to have taken place within this area during this period (Artefact,
2017). Early land grants from 1823-1900 saw the development of brick / wood buildings, yards and
passageways along Cumberland Street (Artefact, 2017). By 1900-1932, the area was resumed and
buildings demolished to make way for the construction of the Sydney Harbour Bridge.
Water quality
The proposal sites are located within the Sydney Harbour Catchment. The catchment is mostly
urbanised, with mainly impervious surfaces (e.g. roads, pavements, hardstand areas), although
areas of bushland still remain particularly at Lane Cove, Garigal and Sydney Harbour National
Parks. Generally, stormwater runoff in the northern proposal site is captured by North Sydney
Council and in the southern proposal site by City of Sydney Council. The stormwater is then
conveyed into Sydney Water drainage infrastructure and is subsequently discharged to Sydney
Harbour. This includes the existing road drainage at the location of the proposed lift locations.
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Sydney Harbour is located about 250 metres west and 300 metres south of the northern subject
site and about 300 metres east of the southern subject site.
Due to the extent of development in the area, waterways are generally affected by reduced water
quality and a changed flow regime.
Flood risk
North Sydney Council is in the process of preparing a flood study, which covers the northern
proposal site. No preliminary or provisional findings of the study have been released, however it is
anticipated that Broughton Street, due to its natural slope at the site is not located within flood
prone land, and that the section of the Bradfield Highway / Cahill Expressway is also not located on
flood prone land, due to its height compared to the surrounding land.
The City of Sydney Council’s City Area Catchment Flood Study (BMT WBM, 2014), indicates that
the southern proposal site is not flood prone, however areas nearby (including the frontage of
Glenmore Hotel) are subject to limited flooding.
Groundwater
The Sydney Metropolitan region’s groundwater is classified into three groundwater management
areas (GWMA): the Botany Bay sand beds, the metropolitan coastal sands, and the Sydney basin
central. The proposal sites are located above the Sydney basin central (porous rock) GWMA. This
is the most extensive of Sydney’s aquifer units, however is considered to be in ‘poor to very-poor’
condition based on the influence of mining on the aquifer system that occurs in the GWMA outside
the region (Department of Environment, Climate Change and Water 2010).

6.6.3 Potential impacts
Construction
The local topography and soils would be subject to modification from excavation works associated
with the lift pits. Earthworks and removal of two trees may result in increased erosion risk and
sedimentation of downstream waterways, including Sydney Harbour, if not managed appropriately.
However, given the minor excavation works and limited vegetation clearing this impact can be
adequately managed using standard sediment and erosion control measures as outlined in Section
6.6.4.
Construction activities have the potential to disturb unknown contaminated lands. Excavating
unknown contaminated soil, if on site, would most likely occur during the following activities:
 Relocation of impacted utilities
 Vegetation clearance
 Demolition of the Council Depot
 Excavation of the lift pits.
The risk of disturbing contaminated material is considered low, however any material excavated
exhibiting signs of contamination (asbestos, stains, odours, ASS etc.), would be separated and
sampled to determine the appropriate waste classification and disposal method.
There is potential for accidental spills during construction. The spillage of fuel during refuelling of
and the leakage of hydraulic and lubricating oil from plant and equipment would be the main
sources of spillages. Any spilled liquids and materials would have the potential to enter the local
drainage system and Sydney Harbour.
Due to the minimal obtrusions during construction and the limited flooding risk of the sites, flooding
during construction would be minor considering the requirement for a soil and water management
plan in the mitigation measures.
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Operation
The management of stormwater during the operational phase would be unchanged from the
existing condition. The proposal would not increase the risk or likelihood for sediment-laden runoff
entering the stormwater network via kerb and guttering systems during operation.
The proposal would remove one tree at each proposed site, and remove a small hardstand area
and council depot to build the lifts. This would be insufficient to have any material effect on runoff
rates and stormwater discharge loading into the stormwater system.

6.6.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Soil and water

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

Contractor

Core
standard
safeguard
SW1

A site specific Erosion and
Sediment Control Plan/s will
be prepared and
implemented as part of the
SWMP

Contractor

Soil and water

Detailed
design / preconstruction

Section 2.1
of QA G38
Soil and
Water
Management

Detailed
Core
design / Pre- standard
construction safeguard
SW2
Section 2.2
of QA G38
Soil and
Water
Management

The Plan will include
arrangements for managing
wet weather events,
including monitoring of
potential high risk events
(such as storms) and
specific controls and followup measures to be applied
in the event of wet weather.
Soil and water

Sweep and remove all
material deposited onto the
surrounding roads at the
end of each working shift
and before rainfall. Ensure
that the no swept material
enters the stormwater
drains.
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Soil and water

Manage an incident in
accordance with Roads and
Maritime’s Environmental
Incident Classification and
Management Procedure
and contact the Roads and
Maritime services contract
manager as soon as is
practical.

Contractor

Construction

Additional
safeguard
SW4

Contamination

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

Construction

Core
standard
safeguard
SW5

Accidental spill

A site specific emergency
spill plan will be developed,
and include spill
management measures in
accordance with the Roads
and Maritime Code of
Practice for Water
Management (RTA, 1999)
and relevant EPA
guidelines. The plan will
address measures to be
implemented in the event of
a spill, including initial
response and containment,
notification of emergency
services and relevant
authorities (including Roads
and Maritime and EPA
officers).
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6.7

Aboriginal heritage

This section describes the potential impacts on Aboriginal heritage that are likely to occur when
building and operating the proposal.

6.7.1 Methodology
The assessment adopted the four-stage method set out under the Roads and Maritime Procedure
for Aboriginal Cultural Heritage, Consultation and Investigation (PACHI) (Roads and Maritime,
2011).
This section assesses the proposal’s potential impact on Aboriginal heritage and identifies
management measures and safeguards to mitigate the potential impacts associated with the
proposal.

6.7.2 Existing environment
Before the settlement of Europeans in 1788, the Sydney Harbour area was occupied by the Eora
people. The Eora inhabited a territory bordered by the coast to the east, Pittwater and the mouth of
Hawkesbury River to the north and the Georges River and Botany Bay to the south. The Eora
people were distributed into three main clans – the Gadigal, the Wanegal and the Cammeraygal.
The Cammeraygal people occupied the area of the proposal (Milsons Point, The Rocks and
Kirribilli) (Artefact, 2014).
A search of the OEH Aboriginal Heritage Information Management System (AHIMS) database
indicates that there are no Aboriginal heritage items or Aboriginal places within a buffer of 50
metres of each lift location (refer Appendix I).

6.7.3 Potential impacts
It is unlikely that the proposal would have any impacts on any known or unknown Aboriginal
heritage objects due to the limited scale of works and the absence of Aboriginal objects within or
next to the proposal area.
As the Stage 1 assessment under PACHI determined that no Aboriginal objects or sites are likely
to be harmed, no further investigation is required under the PACHI.

6.7.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Aboriginal
heritage



Contactor

Core
standard
safeguard
AH1

The Standard Management
Procedure - Unexpected
Heritage Items (Roads and
Maritime, 2015) will be
followed in the event that an
unknown or potential
Aboriginal object/s, including
skeletal remains, is found
during construction. This
applies where Roads and
Maritime does not have
approval to disturb the
object/s or where a specific
safeguard for managing the
disturbance (apart from the
Procedure) is not in place.
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Impact

Environmental safeguards



Responsibility Timing

Standard /
additional
safeguard

Work will only re-commence
once the requirements of that
Procedure have been
satisfied.
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6.8

Air quality

This section describes the potential impacts on air quality that are likely to occur when building and
operating the proposal.

6.8.1 Methodology
The air quality assessment was undertaken by referring to the National Environmental Protection
(Ambient Air Quality) Measure (Australian Government, 2015). The potential for dust generation
through construction activities was considered.
The air quality assessment search area considered receivers within 200 metres of the proposed lift
locations focussing on residential properties and education facilities where significant numbers of
people and more sensitive members of the public regularly congregate.

6.8.2 Existing environment
Air quality is highly dependent on the processes of wind, temperature inversions and rainfall.
Sydney has a temperate climate with cool to mild winters and warm to hot summers. The extreme
heats of summer are generally moderated by cooling sea breezes. The strongest winds generally
come from the west and south-east, and can be experienced from the north-east sea breeze.
The existing ambient air quality of the general area of the Sydney Harbour Bridge is heavily
influenced by road traffic emissions from the adjacent the Bradfield Highway, the Cahill
Expressway and other main roads surrounding the Sydney Harbour Bridge. The nearest locations
where long-term ambient air quality is monitored by the Bureau of Meteorology (BOM) are Rozelle
and Lindfield. The Rozelle area is typical of the inner suburbs and considered representative of the
lift locations. The site records air quality data including the main road traffic emissions parameters,
namely oxides of nitrogen (NOx), particulate matter (PM10 and PM2.5) and Carbon monoxide (CO).
Annual exceedances of emissions from January 2013 to December 2015 for Rozelle occurred on
three occasions. This was an exceedance for particulate matter in July 2013 and July 2015 (PM10)
and September 2015 (PM2.5).
Air quality sensitive receivers
A diverse range of land uses exists within the search area, including residential buildings (high-rise
and low-rise), public open spaces, and other sensitive receiver types including educational
facilities, community support facilities and commercial businesses. The high number of pedestrian
movements within the area (particularly around the Milsons Point Railway Station concourse)
means the whole search area should be considered sensitive to changes in air quality.

6.8.3 Potential impacts
Construction
Dust dispersion
The proposed works are not anticipated to significantly affect the climate or air quality within the
local surrounds or the wider area. However, there is some potential for a small increase in dust
associated with construction works such as:
 Ground excavation work for the lift footings and utility relocation
 Vegetation clearing
 Demolition of the depot building
 Removal of the balustrade
 Excavate underground conduits, cables, equipment and utilities
 Build and repair the required footpaths.
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The associated ground excavation work would be a small component of the work activities taking
place within the proposal footprint (refer to chapter 3). As such, dust would only be generated for a
short period during the time, would be localised and be relatively minor in nature.
The risk of dust mobilisation increases where excavations are exposed and materials are
stockpiled for a long period of time. As there would be a requirement to close off each work site at
the end of a shift and remove any material offsite, the potential for dust generation would be greatly
reduced. Excavation management in these areas would be used to prevent and control dust
dispersion while any groundwork is taking place.
Overall, given the relatively minor amount of demolition works required and the mitigation
measures that are to be put in place, it is not anticipated that the proposal would adversely affect
the local or regional air quality.
Equipment emissions
Emissions-generating equipment (refer to section 3.3.3) would operate throughout the construction
period. However, as all stationary equipment would only be used temporarily and periodically this
would minimise the risk of any emissions related impacts on receivers. Provided the mitigation
measures outlined below are implemented a significant risk to sensitive receivers are not
anticipated.
Operation
Operational air quality impacts are not anticipated.

6.8.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Air quality

Prepare and implement an Air
Quality Management Plan (AQMP)
as part of the CEMP. The AQMP
will include, but not be limited to:
 Identifying potential dust
generating activities
 Providing for the monitoring the
weather conditions
 Providing for the monitoring of
dust generation onsite
 Specifying the inclusion of dust
suppression control measures
during high-wind events
 Preventing equipment idling for
an excessive period of time.

Contractor

Core
standard
safeguard
AQ1

Air quality

All construction plant, equipment
and vehicles to be properly
maintained and operated so as to
alleviate excessive exhaust
emissions.

Contractor

Construction

Additional
safeguard
AQ2

Air quality

Waste and material loads leaving
the subject site are to be covered
at all times.

Contractor

Construction

Additional
safeguard
AQ3
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Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Air quality

Measures would be implemented
to suppress dust resulting from
loading and unloading of materials
such as demolition materials.

Contractor

Construction

Additional
safeguard
AQ4

Air quality

Works that would create concrete
dust would be undertaken in
accordance with the Contractors
Site Specific Safety management
plan and Safe Work Australia
Codes of Practice.

Contractor

Construction

Additional
safeguard
AQ5
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6.9

Socio-economic and Land Use

This section describes the potential socioeconomic impacts that are likely to occur when building
and operating the proposal.

6.9.1 Methodology
The socio-economic search area considered the demographics, social fabric and economic
characterises of North Sydney and Sydney by referring to Australian Bureau of Statistics (ABS)
Census data from 2011 and covering the two relevant ‘State Suburbs’ (Milsons Point and Kirribilli)
in the north, and three relevant ‘State Suburbs’ (Millers Point, The Rocks and Dawes Point) in the
south as defined by ABS.
It is noted that an Australian Census was taken in August 2016, however the results have not been
released. While this assessment is limited to 2011 data, it is expected that the factors that have
been considered in this report are unlikely to materially affect the assessment conclusions and
recommendations.
Search area
The socioeconomic assessment search area considered the demographics, social fabric and
economic characteristics of North Sydney and Sydney by referring to Census and statistical data
covering the relevant ‘State Suburbs’ that fall within the proposal footprint, the boundaries of which
are defined by the ABS.

6.9.2 Existing environment
North
The proposal is located in the North Sydney LGA, on the lower north shore of Sydney Harbour.
The LGA covers about 10 square kilometres, and at 2011 had a population of 62,289 persons
(ABS, 2013).
The proposal sits on the boundary of the Milsons Point and Kirribilli State Suburb areas as defined
by ABS. At the 2011 Census, Milsons Point had a population of 2,013 persons, while Kirribilli was
slightly larger, with 3,668 persons. The area contains the Milsons Point Railway Station (about 60
metres north of the proposal) which provides train access into greater Sydney via the North Shore
Line. The station concourse allows for access to the western side of the Bradfield Highway.
The search area supports a number of important socioeconomic values including:
 Active and passive recreation including Luna Park theme park
 Community centres
 Shops along Broughton Street (Kirribilli Shops)
 Places of worship
 Community open spaces, including Bradfield Park located under and around the northern
approach to the Sydney Harbour Bridge in Kirribilli and Milsons Point
 Kirribilli Markets, on certain weekends (conducted under the Bridge on Burton Street).
South
The proposal is located in the City of Sydney LGA. The LGA covers about 25 square kilometres,
and at 2011 had a population of 169,505 persons (ABS, 2013).
The proposal sits on the boundary of Dawes Point, Millers Point and The Rocks State Suburb
areas as defined by ABS. At the 2011 Census, Dawes Point had a population of 544 persons,
while The Rocks was slightly larger, with 683 persons. At the 2011 Census, Millers Point had a
population of 1,736 persons.
The search area supports a number of important socioeconomic values including:

Sydney Harbour Bridge Step Free Access
Review of Environmental Factors

112







Active and passive recreation including The Rocks
Community centres
Places of worship
Public wharves
Community open spaces, including Observatory Hill Park and Dawes Point Park.

6.9.3 Potential impacts
Construction
Amenity impacts
The construction phase of the proposal has the potential to result in impacts on the amenity of the
surrounding area. These are addressed in the following sections of this REF:
 Non-Aboriginal heritage impacts – Section 6.1
 Traffic and transport – Section 6.2
 Landscape character and visual impact – Section 6.3
 Noise and vibration – Section 6.4
 Air quality – Section 6.8.
Business impacts
The proposal would generate local jobs for the six month life of the construction program. In
addition, it is anticipated that construction workers would visit local businesses from time to time
during the construction period, thereby benefiting the local community.
During construction there is potential for the temporary loss of six timed (1 hour) on-street parking
spaces along Broughton Street (at the proposed lift site) and the temporary loss of about 16
parking spaces (at the proposed ancillary site) to have an impact on local businesses and the
Kirribilli Markets. The markets at Kirribilli are held twice a month, the General Market is held on a
Saturday and the Art, Design and Fashion Market is held on a Sunday. They are held on the Alfred
Street side of the Bradfield Highway and through the Burton Street tunnel. As these markets and
businesses can be accessed via trains at Milsons Point Railway Station, loss of parking would
likely have only minor impacts on customer access to the markets. In addition, the organisers of
the event offer discounted car parking tickets at the Luna Park carpark. The ancillary site (if located
in Burton Street) is likely to have a direct impact on the location of the markets for the construction
period, with the loss of about 40 market stalls within the tunnel resulting in a potential loss of
patronage and revenue to stall holders and market organisers. This would be discussed with the
market organisers and North Sydney Council prior to commencement of works.
Temporary loss of ten timed (four hour) on-street metered parking spaces on Cumberland Street
(at the proposed lift site) during construction is not expected to have more than a minor impact on
The Glenmore Hotel and other nearby businesses.
Construction workers may use car parking along Alfred Street South, Ennis Road and/or
Broughton Street in the north, or Cumberland Street in the south. This may cause a short-term
reduction in the overall availability of parking spaces for visitors to local businesses, however it is
noted the parking is either timed or metred at these locations reducing the likelihood the spaces
would be occupied by construction workers.
The proposal would potentially result in short-term impacts on nearby businesses as a result of
limited loss of parking during some construction stages. Business owners would be notified and
consulted about the proposal including the stages that may impact on-street parking. All other
traffic impacts would be short-term and managed in accordance with the safeguards identified in
Section 6.9.4.
The proposal would result in construction noise and vibration impacts on businesses (including
Kirribilli Shops and The Glenmore Hotel on Cumberland Street). These businesses are likely to
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experience reduced amenity and comfort, and potential loss of patronage during their operating
hours due to construction works. These business owners would be notified and consulted about
the proposal including about the construction stages that would cause construction noise and
vibration impacts. Construction noise and vibration impacts on businesses would be further
managed through the safeguards identified in Section 6.4.4.
Pedestrian and cyclists
Pedestrian access along Cumberland Street, Broughton Street and the Sydney Harbour Bridge’s
pedestrian footpath would be maintained at all times. Broughton Street and Cumberland Street
would have pedestrian detours in place on the western side of the street, this would cause minimal
disruption to pedestrians, as the eastern footpath would still be available. The use of temporary
traffic controls to facilitate safe pedestrian passage would be implemented as required but this is
unlikely to result in reduced pedestrian numbers in and around the area. Traffic controls would be
implemented as part of the Traffic Control Plan to ensure safe pedestrian access, including during
activities such as delivery and removal of plant, equipment and materials.
There would be no impact on access to and from the Milson Point Railway Station concourse
(pedestrian detours are described in Section 6.2). The access to the bus stop on Cumberland
Road would also be maintained (any potential relocation would be negotiated with Sydney Bus
Authority).
Operation
The main proposal objective is to build two lifts to provide access for mobility impaired persons
onto the Sydney Harbour Bridge’s eastern footpath. Once built, the proposal would introduce two
new lift structures into the environment. This would enhance the accessibility and enjoyment of
travelling to the Sydney Harbour Bridge and surrounding views.
No additional operational jobs would be created under the proposal. However, the proposal is likely
to attract patrons to the area that were unable to access the Sydney Harbour Bridge previously.
This could potentially supply additional customers to nearby accessible cafes and other local
businesses, having a positive impact on the local community.
There is potential for an increase in vandalism and graffiti in the area with the lifts as the prime
target. The impact would be minor given the addition of lighting in the area would provide improved
passive surveillance and shatterproof glass on the lifts would limit the degree of vandalism.
The visual impact of this proposal overall is assessed as moderate-low adversity (refer to Section
6.3).
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6.9.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Socioeconomic

A Communication Plan (CP) will be
prepared and implemented as part
of the CEMP to help provide timely
and accurate information to the
community during construction.
The CP will include (as a
minimum):
 Mechanisms to provide details
and timing of proposed
activities to affected residents,
including changed traffic and
access conditions
 Contact name and number for
complaints.

Contactor

Core
standard
safeguard
SE1

Detailed
design / preconstruction

The CP will be prepared in
accordance with the Community
Involvement and Communications
Resource Manual (RTA, 2008).
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6.10 Waste management and resource use
This section describes the potential waste and resource use impacts that are likely to occur when
building and operating the proposal.

6.10.1 Policy setting
NSW Waste Avoidance and Resource Recovery Act 2001 governs waste generation and
management, materials reuse and recycling, transportation and disposal. It also establishes a
waste minimisation hierarchy that prioritises waste solutions according to how successfully they
conserve natural resources. The hierarchy advocates:
 Avoidance, in preference to
 Recovery, including reuse, recycling, reprocessing and energy recovery, in preference to
 Responsible disposal.
The Waste Reduction and Purchasing Policy (WRAPP) (OEH, 2011) sets objectives to minimise
Government-sector waste by employing the above hierarchy as well as providing waste
segregation at source and the purchase of recycled materials or materials with a high recycled
content. Where disposal remains the only option, the Waste Classification Guidelines 2014 (EPA,
2014) provide for classifying six types of waste in NSW: special, liquid, hazardous, restricted solid
waste, general solid (putrescible) and general solid (non-putrescible). The classifications define
how the materials are to be stored, transported, managed and disposed of. The above documents
also provide for the preferential reuse of available excavated natural materials (ENM) over their
disposal, providing they satisfy a number of requisite criteria, including engineering suitability,
classification and/or condition.

6.10.2 Potential impacts
Construction
The precise quantities of each type of waste would be determined during detailed design and
construction works. During construction, waste would be generated from three principal activities:
 Demolition works including removing footpath and removal of the Council depot
 Earthworks associated with the lift footings and relocation of utilities
 Vegetation clearing.
The waste generated would include:
 Excess spoil from excavation works
 Bricks (from existing pavement), concrete, and metals
 Bitumen, concrete and asphalt from removal of existing pavements
 Green waste from removed vegetation
 Oil, grease and other liquid wastes from the maintenance of construction plant and equipment
 General waste from construction workers
 Potentially hazardous building materials identified during removal of the Council depot building.
Generated waste has potential to affect the local environment if not managed correctly, with
potential impacts including:
 Runoff from accidental spillages, waste transfer and poor waste storage
 Ground contamination from accidental spills and poor stockpile mismanagement
 Amenity impacts through littering of the site
 Potential waste misclassification
 Excessive waste being diverted to landfill.
While the magnitude of impact would likely be high, the likelihood of an impact occurring would be
negligible. This would be managed through the adoption of standard waste management and
pollution control measures.
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Operation
There would be minimal change to resource demand or waste generation once the proposal is
operational. As a result, there would be negligible impacts. This is because the new lift
infrastructure would require minimal ongoing maintenance.

6.10.3 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Waste

A Waste Management Plan (WMP)
will be prepared and implemented
as part of the CEMP. The WMP
will include but not be limited to:
 Measures to avoid and
minimise waste associated with
the project
 Classification of wastes and
management options (re-use,
recycle, stockpile, disposal)
 Statutory approvals required for
managing both on and off-site
waste, or application of any
relevant resource recovery
exemptions
 Procedures for storage,
transport and disposal
 Monitoring, record keeping and
reporting.

Contactor

Core
standard
safeguard
W1

Detailed
design / preconstruction

Section 4.2
of QA G36
Environment
Protection

The WMP will be prepared taking
into account the Environmental
Procedure - Management of
Wastes on Roads and Maritime
Services Land (Roads and
Maritime, 2014) and relevant
Roads and Maritime Waste Fact
Sheets.
Waste

Do not leave waste material onsite
once the work is completed.

Contactor

Construction

Additional
safeguard
W2

Waste

Due to the age of the existing
structure, a hazardous building
material survey is recommended
prior to removal. The survey may
identify potential environmental
and health risks associated with
demolition and disposal.

Roads and
Maritime

PreConstruction

Additional
safeguard
W3
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6.11 Greenhouse gas and climate change
This section describes the potential greenhouse gas and climate change impacts that are likely to
occur when building and operating the proposal.

6.11.1 Policy setting
The NSW Climate Change Policy (NSW Government, 2012) focusses on building resilience to
extreme climatic events and hazards by “helping understand and minimise the impacts of climate
change”. The policy contains climate change targets focussing on increasing renewable energy
use, reducing energy consumption, increasing public transport use, promoting walking and cycling,
and encouraging the development of sustainable communities. Separately, Roads and Maritime, in
its Environmental Sustainability Strategy (Roads and Maritime, 2016) has committed itself to
minimising climate change through:
 Reducing its carbon footprint
 Better energy, water and waste management
 Promoting design innovation and reducing potential environmental and economic risks
 Helping reduce the carbon footprint of transport in NSW
 Adapting the State’s roads against the impacts of climate change.

6.11.2 Existing environment
Global climate change predications vary across the scientific community. There is however broad
consensus that ‘extreme events’ would become more frequent with time (Cubasch et al. 2013). A
general warming in global temperatures is predicted, which could see temperatures increase
locally by 0.2 to 1.6 degrees Celsius (ºC) on average by 2030.
Roads and Maritime’s Technical Guide: Climate Change Adaptation Plan for the State Road
Network is to build resilience into the road infrastructure to combat sea-level rise, changes to
rainfall frequency and intensity, and more extreme temperatures through controls to build-in design
resilience, prevent flooding, improve runoff and drainage, improve asphalt durability, ensure winddamage protection, and provide pedestrian shading.

6.11.3 Potential impacts
Construction
Greenhouse gas emissions would result from the following activities:
 The onsite use of fuel (both diesel and unleaded gasoline) by vehicles and equipment
 Vegetation clearance and breakdown and associated loss of a carbon sink
 The onsite use of electricity purchased from the grid in response to the power requirements to
service the work site
 Upstream and downstream lifecycle activities (e.g. extraction, processing, production and
transport of purchased materials and fuel burned for the generation of electricity consumed
onsite, and the disposal of materials off site).
The majority of work activities associated with the proposal generate greenhouse emissions.
However, the proposal is of a scale that these emissions are not considered significant.
The greatest contribution to the State’s annual greenhouse gas emissions from the proposal would
come from the embodied energy associated with the energy-intensive production of concrete and
other materials required to build the proposal.
Extreme weather events (e.g. extreme heat, wind storms) may impact construction of the proposal
which has potential occupational health and safety risks to construction workers. The construction
program would need to consider and plan for extreme weather events.
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Operational
The operation of the two lifts would require electricity to function (including lights within and
surrounding the site). The electricity consumed to power the new infrastructure would require
around 950 kilowatt-hours per annum including stand-by (Nipkow and Schalcher, 2006). This
would equate to 0.81 tonnes CO2 emissions in a year (Australian Government, 2014). Energy
saving efficiencies for the lift operation would be considered during detailed design.
The proposal would be exposed to extreme weather events that may occur over its operational life;
the duration, frequency and intensity of which may increase over time as described above.

6.11.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Greenhouse
gas and
climate
change

Ensure opportunities are taken to
reduce construction material
quantities, where possible.

Roads and
Maritime

Detailed
Design

Additional
safeguard
GGCC1

Greenhouse
gas and
climate
change

Purchase materials with low
embodied energies where practical
in accordance with Road and
Maritime purchasing policy.

Contractor

Construction

Additional
safeguard
GGCC2

Greenhouse
gas and
climate
change

Aim to reduce the proposal’s
transport footprint (haul distance)
by purchasing materials and
disposing of waste locally.

Contractor

Construction

Additional
safeguard
GGCC3

Greenhouse
gas and
climate
change

Consider lift design to limit energy
usage during operation (i.e. solar
power, type of light)

Roads and
Maritime

Design

Additional
safeguard
GGCC4
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6.12 Utilities
This section describes the potential impacts that may occur to utilities when building and operating
the proposal.

6.12.1 Methodology
A dial before you dig (DBYD) enquiry was conducted on 3 June 2016 to determine the location of
utilities and searches in the vicinity of the works. Ongoing consultation is occurring between Roads
and Maritime and the affected stakeholders.

6.12.2 Existing environment
North
There are known cables in the north area including an Ausgrid cable under the footpath on
Broughton Street and a streetlight cable near the kerb. The lower footpath also has a rolling
advertisement outside the bus shelter.
There are also light cables running under the Sydney Harbour Bridge’s footpath.
South
The Council depot on Cumberland Street is currently supplied with potable water, sewerage and
electricity. There is an Ausgrid cable pit under the footpath at the south-eastern corner of the site.
An Optus communications cable is also shown to be on site.

6.12.3 Potential impacts
North
Utilities and services in the vicinity of the proposed works may be subject to potential damage by
construction activities. The mitigation measures include the relocation of utilities and services in the
vicinity of the proposed works. The Ausgrid cable relocation would be done prior to the main works
and performed by Ausgrid. Other utility relocations would likely occur during the construction of the
lift and conducted by the construction contractor.
The advertisement on the bus shelter would be impacted by the work as the advertisement and
bus shelter would be relocated from the area.
South
Utilities and services in the vicinity of the proposal may be subject to potential damage by
construction activities. The utilities associated with the depot building would be decommissioned
during the demolition. Relocation of the remaining utilities in the vicinity of the proposed works
would occur in collaboration with the appropriate companies.
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6.12.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Utilities

Prior to the commencement of
works:
 The construction contractor
must undertake a DBYD
enquiry immediately prior to
commencement of the works
and a service locator should be
employed during construction
activities.
 The location of existing utilities
and relocation details will be
confirmed following
consultation with the affected
utility owners
 An emergency response plan
(if required) would be
developed by the construction
contractor, in consultation with
the asset owner. The plan
would need to be approved by
Roads and Maritime prior to
construction and should be
followed in the event that any
utilities or services are
damaged.
If the scope or location of proposed
utility relocation works falls outside
of the assessed proposal scope
and footprint, further assessment
will be undertaken.

Contactor

Detailed
design / preconstruction

Core
standard
safeguard
U1

Utilities

Hand excavation to be used in the
vicinity of existing underground
construction

Contactor

Construction

Additional
safeguard
U2

Utilities

Decommission any utilities
associated with the Council depot

Contactor

Construction

Additional
safeguard
U3

Advertisement

Prior to removal of the bus shelter,
Roads and Maritime should consult
with the affected stakeholder
regarding the advertisement.

Roads and
Maritime

Preconstruction

Additional
safeguard
U4
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6.13 Cumulative impacts
This section describes the assessed cumulative impacts that may occur as the combined result of
other committed and approved projects being built or operating in the same area at the same time
as the proposal. The assessment focuses on projects that may create potential cumulative impacts
to receiving environments common to this proposal.

6.13.1 Survey area
The search area considered the geographical location (spatial) and timing extent of any residual
impacts identified in Chapter 6 and those residual impacts of nearby projects. The overlap in timing
between this proposal’s construction and operational schedule and those of nearby projects has
also been identified. Subject to availability of funds, this proposal could be constructed early 2018.

6.13.2 Other projects and developments
The Department of Planning and Environments (DP&E) major projects register was searched on
13 October 2017. In addition, the City of Sydney Development Application (DA) register and the
North Sydney Council DA register were searched on 13 October 2017 and the relevant results are
shown in Table 6-19. The search identified projects and proposals that may cause a cumulative
impact (to a distance of 500m). The table also provides a brief summary of the likely construction
and operational impacts associated with each project from publicly available impact assessment
information.
Table 6-19: Present and future projects close to the proposal footprint
Project

Potential contribution to
cumulative impacts from
construction

Potential contribution to
cumulative impacts from
operational impacts

Sydney Harbour Bridge and
Tunnel –Toll plaza upgrade

Construction impacts would
likely include:
 Traffic impacts at night
from lane closures
 Temporary pedestrian
detours
 Construction noise
generated in the area
 Temporary visual impacts

Operational impacts of the toll
plaza upgrade project would
likely include:
 Safer maintenance of
tolling equipment
 Visual benefit from an unlit
gantry during day and
night
 Visual impact from
equipment at new
locations.

Not applicable since works are
likely to start after the
completion of this proposal.

Operational impacts of the
cycleway project may include
 minor cumulative heritage
impacts to fabric and visual
aspects of the Sydney
Harbour Bridge
 allow better access to the
Sydney Harbour Bridge for
the public.

Replacing existing electronic
tolling equipment on the
Warringah Freeway for
southbound traffic.
Northern Toll Plaza construction
works ongoing. Southern Toll
Plaza Upgrade construction
works likely to be completed.
Sydney Harbour Bridge
Northern and Southern
Cycleway
Construction on the southern
cycleway would likely start end
of 2018. Construction on the
northern cycleway is likely to
start end of 2018/ beginning of
2019.
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Project

Potential contribution to
cumulative impacts from
construction

Potential contribution to
cumulative impacts from
operational impacts

Ennis Road Bays
refurbishment, North Sydney

Construction impacts of the
Ennis Road Bays project may
include:
 Temporary noise
generated in the area from
the conversion and
demolition
 Increased traffic in
localised area

Operational impacts of the
Ennis Road Bays
refurbishment project may
include:
 Improved visual impact
 Additional traffic in
localised area.

Not applicable.

Operational impacts of the
Luna Park project may
include:
 Additional noise in the
area for residents and
businesses at night.
 Additional light pollution in
the area for residents and
businesses at night.

Constructional impacts of the
Alfred Street South project
may include:
 Temporary noise
generated in the area from
the fitout and proposal.

Operational impacts of the
Alfred Street South project
may include:
 potential for greater
pedestrian and vehicle
activity from people using
the project

Constructional impacts of the
Alfred Street South project
may include:
 Temporary noise
generated in the area from
the fitout and proposal.

Operational impacts of the
Alfred Street South project
may include:
 potential for greater
pedestrian and vehicle
activity from people using
the project

Conversion of existing
residential unit to a Wellbeing
Centre/suite. Part demolition of
concrete floor, wet areas fitout,
new access ramps, new escape
doors, timber decks and
associated works.
1 Olympic Park, Luna Park,
Milsons Point
The project is to allow for the
ongoing use of the ‘Hair Raiser’
ride at Luna Park.
The hours of operation from
Sunday to Thursday: 10am to
10pm and Friday and Saturday
10am to midnight. Public
holidays have differing hours.
The project also regulates the
lighting and noise from the ride.
Currently in operation.
88 Alfred Street South, Milsons
Point
The project is to provide fitout
and use of ground floor tenancy
for food and drink premises with
boutique supermarket operating
7am to 10pm seven days a
week.
Development approved.
28 Alfred Street South, Milsons
Point
The project is to provide fitout
and use of a premises for a
veterinary clinic. House of
operation would be 8am to 7pm
Mondays to Fridays and 9am to
5pm Saturdays and Sundays.
Development approval is
currently being assessed
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Project

Potential contribution to
cumulative impacts from
construction

Potential contribution to
cumulative impacts from
operational impacts

41 Alfred Street, Milsons Point

Constructional impacts of the
Alfred Street project may
include:
 Temporary noise
generated in the area from
alterations and additions

Operational impacts of the
Alfred Street South project
may include:
 potential for greater
pedestrian and vehicle
activity from people
using the project

Constructional impacts of the
Broughton Street project may
include:
 Temporary noise
generated in the area from
alterations and additions
 Additional traffic in the area

Not applicable

Constructional impacts of the
Broughton Street project may
include:
 Temporary noise
generated in the area from
alterations and additions
Additional traffic in the area

Not applicable

Construction impacts would
likely include:
 Traffic impacts from
closure of George Street
 Temporary pedestrian
detours
 Construction noise
generated in the area
 Temporary visual impacts.

Operational impacts of the
Light Rail project may include:
 Alternative mode of
transport around the city
centre to south east
 Visual impacts.

Alterations and additions and
change of use from Community
Centre to café and restaurant,
7am – 11pm Monday to
Wednesday, 7am – 12am
Thursday to Saturday, 7am –
10pm Sunday and 7am – 10pm
outdoors.
Development approval is
currently being assessed
87 Broughton Street, Kirribilli
Alterations and additions to
dwelling including new attic
Development approval is
currently being assessed
97 Broughton Street, Kirribilli
Part demolition and alterations
and additions to existing semidetached dwelling including
new front dormer, rear roof
addition, new balconies, decks,
window alterations and privacy
screen.
Development approval is
currently being assessed
City Centre Access Strategy
(including CBD to South East
Light Rail), Sydney
Closure of part of George Street
and installation of light rail
currently being built.
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Project

Potential contribution to
cumulative impacts from
construction

Potential contribution to
cumulative impacts from
operational impacts

Sydney Metro City & Southwest
– Chatswood to Sydenham

Construction impacts would
likely include:
 Construction noise in the
area
 Traffic congestion in area
from additional
construction vehicles
 Air quality impacts from
tunnel construction.

Operational impacts of the
Metro City project may
include:
 Faster travel times
 Provide additional
employment opportunities.

Construction impacts would
likely include:
 Construction noise in the
area
 Visual impacts during
construction.

Operational impacts of the
Campbell’s Stores project may
include:
 Ensures future use of the
existing structure.

Construction impacts would
likely include:
 Construction noise in the
area
 Visual impacts during
construction.

Operational impacts of the
proposed George Street
project may include:
 Facilitate accessibility
 Pull for more patronage in
area

Construction impacts would
likely include:
 Construction noise in the
area
 Visual impacts during
construction.

Operational impacts of the
proposed Shangri La Hotel
project may include:
 Pull for more patronage in
area

Construction impacts would
likely include:
 Construction noise in the
area
 Visual impacts during
construction.

Operational impacts of the
proposed Harington Street
project may include:
 Pull for more patronage in
area

A new metro line, approximately
16 kilometres long between
Chatswood and Sydenham.
Early works are underway.

Campbell’s Stores, The Rocks
Remediation, restoration of the
existing building including
upgrade to outdoor dining area
at 7-27 Circular Quay West.
Construction underway.
81-89 George Street, The
Rocks
Alterations and additions to the
Orient Hotel including internal
reconfigurations, works for
accessibility, roof replacement
and general building restoration.
Proposal approved.
158-180 Cumberland Street,
The Rocks
Internal alterations to Level 4 of
the existing ‘Shangri La Hotel’
including two internal partitions
and renovation works. Proposal
approved with conditions.
75-85 Harrington Street, The
Rocks
Construction of new mixed use
building comprising of
residential. Commercial and
retail land uses.
Proponent reviewing
submissions.
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Project

Potential contribution to
cumulative impacts from
construction

Potential contribution to
cumulative impacts from
operational impacts

Tenancy 5, Overseas
Passenger Terminal

Not Applicable

Operational impacts of the
proposed Overseas
Passenger Terminal project
may include:
 Pull for more patronage in
area
 Provide additional
employment opportunities
 Additional noise in the area
for residents and
businesses at night

The use of Tenancy 5 as a new
restaurant and micro-brewery.
Proposal approved.

6.13.3 Potential impacts
Heritage
Access and operational modifications to the Sydney Harbour Bridge are presently ongoing in both
design and construction phases. While these projects individually would result in relatively minor
impacts to the heritage values of the Sydney Harbour Bridge, the impact of this proposal needs to
be considered in conjunction with these other projects.
Design modification projects that could contribute towards cumulative heritage impacts to the
Sydney Harbour Bridge include:
 Installation of replica bronze lanterns across the Sydney Harbour Bridge deck. These works
would replace modern light fittings on cantilevered brackets, which are considered to be
intrusive fabric
 Cycleway (north): On the north-western cycleway northern access point of the Sydney Harbour
Bridge. These works may impact the retaining walls, pedestrian pathway and northern
approaches
 Cycleway (south): On the south-western cycleway southern access point of the Sydney
Harbour Bridge. These works may impact the retaining walls, pedestrian pathway and southern
approaches
 Sydney Harbour Bridge Toll Plaza Projects – these projects will open up visibility of the lifts by
removing existing infrastructure.
In addition to these projects, maintenance and refurbishment works to the Sydney Harbour Bridge
are ongoing. These works involve upgrading the Sydney Harbour Bridge deck and rail corridor.
The proposal is located away from these other works, and would not have further cumulative
impacts to the original fabric of the Bridge, or add to impacts of aesthetic significance in the
location of the proposal.
The proposed alterations caused by the installation of lift shafts, combined with potential alterations
to the cycleway entrances, has potential for cumulative visual heritage impact to the Sydney
Harbour Bridge. Although minor cumulative impacts to fabric and visual impacts is likely, these
combined projects would allow better access to the public. This would be a positive impact in line
with the Sydney Harbour Bridge Conservation Management Plan
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Traffic
The impact of traffic resulting from this proposal, when combined with traffic associated with
surrounding projects is unlikely to have a major impact on existing traffic conditions on the Sydney
Harbour Bridge.
Local streets are unlikely to experience a cumulative impact to traffic as the proposal will largely
utilise local streets not used by other projects (other than George St, Alfred St South and
Broughton Street).
The proposal would not increase road traffic in the area once operational.
Visual
Cumulative construction works in the area could impact the aesthetic value of the surrounding
area. Since there are no major projects within the immediate vicinity of this proposal it is likely that
cumulative construction impacts would be minimal. The main projects that could add to the
cumulative visual impact of the area (and the Sydney Harbour Bridge) are the toll plaza upgrade
and cycleway. However, the overall construction period would have little overlap and occur in
different visual catchments (on Sydney Harbour Bridge or local roads); therefore, the cumulative
impact would be minimal.
Individual lighting and overall cumulative lighting would have a negligible operational visual impact
due to the small number of lights proposed. Furthermore, the additional tree up-lights would help to
draw focus to the trees at night, drawing views away from the lift structure.
Noise
Construction of the projects mentioned in Table 6-19 and in particular the Northern Toll Plaza
upgrade project and the proposal may occur with some overlap of construction noise in the noise
management area. Safeguards for this project should offer sufficient mitigation to minimise noise
impacts.
The overlap between the proposal and the toll plaza upgrade would be about 6 months in late
2017. The safeguards and management measures within the toll plaza and this project should offer
sufficient mitigation to minimise noise impacts including additive impacts from daytime/night-time
work, cumulative impacts affecting people during the day and night from work overlap and people
being exposed to noise impacts for a longer period of time than the 6-month work program.
As these projects are both Roads and Maritime, ongoing planning would ensure impacts are
adequately reduced. Coordination of noisy construction work, particularly out of hours work, and
noise mitigation controls would be undertaken in a consistent manner following Roads and
Maritime’s Construction Noise and Vibration Guideline. As many of the projects are Roads and
Maritime projects also aids in effective communication and sharing of information to assist in
managing cumulative noise impacts. This also extends to coordinated and consistent consultation
with the surrounding community.
Socio-economic (north)
Construction of the Ennis Road and Broughton Street projects could effect on-street parking in the
same area as this project. However, these projects are not immediately adjacent to this proposal
and are unlikely to result in a loss of additional parking to businesses close to this proposal site.
There may be an overlap in construction times with this proposal, and there may continue to be
increased on-street parking demand that may continue to impact accessibility beyond the 6 months
of this proposal.
These projects would not negatively impact the local businesses during operation.
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6.13.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility Timing

Standard /
additional
safeguard

Cumulative
construction
impacts

All management plans to be
prepared as part of the proposal
including but not limited to the
Construction Noise and Vibration
Management Plan and Traffic
Management Plan would need to
consider other developments in the
area. This would include
consultation with local developers,
Roads and Maritime, City of
Sydney and North Sydney Council
to obtain information about project
timeframes and impacts. Identify
and implement appropriate
safeguards and management
measures to minimise cumulative
impacts when building the
proposal.

Contractor

PreAdditional
construction/ safeguard
construction CC1

Roads and
Maritime

Preconstruction

Ensure that the safeguards and
management measures included
for this proposal and the Toll Plaza
upgrade project offer sufficient
mitigation to minimise noise
impacts to adjacent receivers. This
includes additive impacts from
daytime/night-time work taking
place at the same time on both
projects, cumulative impacts
affecting people during the day and
at night from overlaps in the work
programs or people being exposed
to noise impacts for a longer period
of time than the 6 month work
program for this proposal.
Cumulative
construction
impacts

Discuss the proposal with the CBD
Task Force to ensure that road
users are not adversely affected by
this proposal and the controls
implemented under the City Centre
Access Strategy.
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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. A summary of site-specific environmental safeguards is provided and
the licence and/or approval requirements required prior to construction are also listed.

7.1

Environmental management plans (or system)

A number of safeguards and management measures have been identified in the REF in order to
minimise adverse environmental impacts, including social impacts, which could potentially arise as
a result of the proposal. Should the proposal proceed, these safeguards and management
measures would be incorporated into the detailed design and applied during the construction and
operation of the proposal.
A Project Environmental Management Plan (PEMP) and a Construction Environmental
Management Plan (CEMP) would be prepared to describe the safeguards and management
measures identified. The PEMP and CEMP would provide a framework for establishing how these
measures would be implemented and who would be responsible for their implementation.
The PEMP and CEMP would be prepared prior to construction of the proposal and must be
reviewed and certified by the Roads and Maritime Environment Officer, (Greater 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), QA Specification G38 – Soil
and Water Management (Soil and Water Plan), QA Specification G40 – Clearing and Grubbing and
QA Specification G10 - Traffic Management.
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7.2

Summary of safeguards and management measures

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

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

GEN1

General minimise
environmental
impacts during
construction

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

Contractor /
Roads and
Maritime project
manager

Preconstruction /
detailed
design

Core standard
safeguard GEN1

Contractor /

Pre-

Core standard

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

GEN2

General -
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No.

GEN3

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

notification

schools, local councils) affected by the activity will be notified at least five
days prior to commencement of the activity.

Roads and
Maritime project
manager

construction

safeguard GEN2

General –
environmental
awareness

All personnel working on site will receive training to ensure awareness of
environment protection requirements to be implemented during the
project. This will include up-front site induction and regular "toolbox" style
briefings.

Contractor /
Roads and
Maritime project
manager

Preconstruction /
detailed
design

Core standard
safeguard GEN3

Contractor /
Roads and
Maritime project
manager

Preconstruction /
detailed
design

Standard
safeguard GEN4

Preconstruction

Core standard
safeguard H1

Site-specific training will be provided to personnel engaged in activities or
areas of higher risk. These include
 areas of heritage sensitivity
 adjoining residential areas requiring particular noise management
measures
GEN4

General –
ancillary facility
location

Potential ancillary locations to be chosen based on the following criteria:
 At least 40 metres distant from the nearest waterway
 Of low ecological and heritage conservation significance
 Of relatively low ground
 Outside the 1 in 10 year annual recurrence interval floodplain
 At least 100 metres distant from residential dwellings and other land
uses that may be sensitive to noise.

H1

Non-Aboriginal
heritage

Contactor
A Non-Aboriginal Heritage Management Plan (NAHMP) will be prepared
and implemented as part of the CEMP. It will provide specific guidance on
measures and controls to be implemented to avoid and mitigate impacts to
Non-Aboriginal heritage. The NAHMP will be prepared in consultation with
the Office of Environment and Heritage. Prior to the removal of the North
Sydney Bus Shelter, the Road and Maritime Environmental Branch
should be consulted.
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

H2

Non-Aboriginal
heritage

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

Contactor

Preconstruction

Core standard
safeguard H2
Section 4.10 of
QA G36
Environment
Protection

H3

Non-Aboriginal
heritage

A heritage induction should be provided for all workers prior to works
commencing. If unexpected archaeological finds are discovered during the
proposed works, the Roads and Maritime Unexpected Heritage Items
Procedure should be enacted, a heritage consultant should be engaged to
assess the find and the NSW Heritage Division would be notified of the
discovery of a relic in accordance with Section 146 of the NSW Heritage
Act 1977.

Contactor

Construction

Additional
safeguard
H3

H4

Non-Aboriginal
heritage

The sections of the parapet to be removed for the bridge links should be
adaptively reused as seating, wayfinding or interpretative aids

Roads and
Maritime

Detailed
design and
Construction

Additional
safeguard H4

H5

Non-Aboriginal
heritage

Existing screening vegetation around the lift structures should be
preserved as much as possible to help obscure the lifts from view to
reduce visual impacts.

Roads and
Maritime

Detailed
design and
Construction

Additional
safeguard H5

H6

Non-Aboriginal
heritage

Archival recording of the section of the Sydney Harbour Bridge to be
impacted, and the North Sydney Bus Shelter should be undertaken prior
to works commencing. Archival recording should be conducted according
to Heritage Division archival recording guidelines (Heritage Office 1998
and 2006).

Roads and
Maritime

Preconstruction

Additional
safeguard H6

H7

Non-Aboriginal
heritage

During detailed design, materials which are unobtrusive, modern and light,
such as glass panelling and slim frame elements should be considered,

Contractor

Design

Additional
safeguard H7
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

which would reduce visual bulk.
H8

Non-Aboriginal
heritage

Opportunities to enhance public appreciation of the heritage value of the
Sydney Harbour Bridge should be taken, including incorporating heritage
interpretation and signage in the area of the lift structures.

Roads and
Maritime

Detailed
design and
Construction

Additional
safeguard H8

H9

Non-Aboriginal
heritage

A material conservation specialist should be engaged to advise on best
practice for techniques for removing, storing and re-establishing on site
the sections of removed concrete parapet.

Roads and
Maritime

Preconstruction

Additional
safeguard H9

H10

Non-Aboriginal
heritage

Design plans for the Step Free Access project should be included in
planning archives for the Sydney Harbour Bridge

Roads and
Maritime

Preconstruction

Additional
safeguard H10

H11

Non-Aboriginal
heritage

The proposed break in the concrete parapet to accommodate the
installation of the lift shafts would be designated to a location that would
minimise, where possible, disruption of the form of the decorative
elements at both sides, in particular the symmetry of the interior
rectangular design of the parapet

Roads and
Maritime

Detailed
design and
construction

Additional
Safeguard H11

H12

Non-Aboriginal
Heritage

Prior to commencement of any works, approval under S60 of the Heritage
Act 1977 will be obtained from OEH

Roads and
Maritime

Preconstruction

Additional
safeguard H12

TT1

Traffic and
transport

A Traffic Management Plan (TMP) will be prepared and implemented as
part of the CEMP. The TMP will be prepared in accordance with the
Roads and Maritime Traffic Control at Work Sites Manual (RTA, 2010) and
QA Specification G10 Control of Traffic (Roads and Maritime, 2008). The
TMP will include:
 Vehicle Movement Plan
 Pedestrian Management Plan
 Confirmation of haulage routes
 Measures to maintain access to local roads and properties

Contractor

Preconstruction

Core standard
safeguard TT1
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No.

Impact

Environmental safeguards









Responsibility

Timing

Standard /
additional
safeguard

Site specific traffic control measures (including signage) to manage
and regulate traffic movement
Measures to maintain pedestrian and cyclist access
Requirements and methods to consult and inform the local community
of impacts on the local road network
Access to construction sites including entry and exit locations and
measures to prevent construction vehicles queuing on public roads.
A response plan for any construction traffic incident
Consideration of other developments that may be under construction
to minimise traffic conflict and congestion that may occur due to the
cumulative increase in construction vehicle traffic
Monitoring, review and amendment mechanisms.

TT2

Traffic and
transport

Pedestrian detours would be clearly signposted in advance and
throughout any closures and detours.

Contractor

Construction

Additional
safeguard TT2

TT3

Traffic and
transport

Delivery schedules and programming will be planned for periods outside
of peak traffic periods.

Contractor

Preconstruction

Additional
safeguard TT3

TT4

Traffic and
transport

Emergency services would be notified of any up-coming lane/road
closures and proposed detour routes. Any emergency access routes
would be maintained throughout construction.

Roads and
Maritime/
contractor

Preconstruction/
construction

Additional
safeguard TT4

TT5

Traffic and
transport

Consultation with the construction contractor, local residences and
businesses would be undertaken regarding the removal of parking spaces
during construction for ancillary sites and construction vehicles.

Roads and
Maritime

Preconstruction

Additional
safeguard TT5

UD1

Landscape
character and
visual impacts

An Urban Design Plan will be prepared to support the final detailed project
design and implemented as part of the CEMP.

Contactor

Detailed
design / preconstruction

Core standard
safeguard UD1
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

Contractor

Detailed
design / preconstruction

Additional
safeguard UD2

The Urban Design Plan will present an integrated urban design for the
project, providing practical detail on the application of design principles
and objectives identified in the environmental assessment. The Plan will
include design treatments for:
 Location and identification of existing vegetation and proposed
landscaped areas, including species to be used
 Built elements including fences
 Pedestrian and cyclist elements including footpath location, paving
types and pedestrian crossings
 Fixtures such as seating, lighting, fencing and signs
 Details of the staging of landscape works taking account of related
environmental controls such as erosion and sedimentation controls
and drainage
 Procedures for monitoring and maintaining landscaped or rehabilitated
areas.
The Urban Design Plan will be prepared in accordance with relevant
guidelines, including:
 Beyond the Pavement urban design policy procedures and principles
(Roads and Maritime, 2014)
 Landscape Guideline (RTA, 2008)
 Bridge Aesthetics (Roads and Maritime 2012)
 Noise Wall Design Guidelines (Roads and Maritime, 2016)
 Shotcrete Design Guideline (Roads and Maritime, 2016).
UD2

Design
development
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No.

Impact

Environmental safeguards











Responsibility

Timing

Standard /
additional
safeguard

to allow the visual attributes of the existing historic area to be fully
appreciated
Security fencing to match existing fencing types and reduce public
access to maintenance areas
Providing safe and manageable solutions for maintenance workers
The ‘tie-in’ of the proposed urban domain works with existing pathways
Minimising the extent of established vegetation clearing and street
trees
Urban design treatments related to lighting, fencing, signage, seating
and paving
Ensuring a safe pedestrian environment by utilising CPTED principles
Potential reuse of removed sections of Sydney Harbour Bridge
parapets
Lighting on the lift shaft, approaches and signage for user safety
Feature lighting to enhance the nearby landscape and improve passive
surveillance.

UD3

Landscape
design

A Landscape Plan will be prepared and will adopt a simple approach to:
 Restoring ground profiles
 Ensuring landscaping matches the existing surrounding conditions.
The Landscape Plan would consider the need for low maintenance
requirements.

Contractor

Detailed
design / preconstruction

Additional
safeguard UD3

UD4

Landscape
character and
visual impacts

The proposed ancillary site would be fenced and screened to minimise
visibility to the site

Contractor

Construction

Additional
safeguard UD4

UD5

Construction
impacts



Contractor

Construction

Additional
safeguard UD5
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

NV1

Noise and
vibration

A Noise and Vibration Management Plan (NVMP) will be prepared and
implemented as part of the CEMP. The NVMP will generally follow the
approach in the Interim Construction Noise Guideline (ICNG) (DECC,
2009) and Roads and Maritime Construction and Vibration Guidelines
(2016) and identify:
 All potential significant noise and vibration generating activities
associated with the activity
 Feasible and reasonable mitigation measures to be implemented,
taking into account Beyond the Pavement: urban design policy
procedures and principles (Roads and Maritime, 2014).
 A monitoring program to assess performance against relevant noise
and vibration criteria
 Arrangements for consultation with affected neighbours and sensitive
receivers, including notification and complaint handling procedures
 Contingency measures to be implemented in the event of noncompliance with noise and vibration criteria.
 Use of temporary noise barriers / anti-gawk screens with no gaps
where practical
 Application of respite periods for noisy activities

Contactor

Preconstruction

Core standard
safeguard NV1
Section 4.6 of
QA G36
Environment
Protection

NV2

Noise and
vibration

All sensitive receivers (e.g. schools, local residents) likely to be affected
will be notified at least five days prior to commencement of any works
associated with the activity that may have an adverse noise or vibration
impact. The notification will provide details of:
 The project
 The construction period and construction hours
 Contact information for project management staff
 Complaint and incident reporting
 How to obtain further information.

Contactor

Construction

Core standard
safeguard NV2

NV3

Noise and

Implementation of the following site specific mitigation measures where

Contactor

Construction

Additional
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No.

NV4

Impact

Environmental safeguards

vibration

practical
 Provision of solid two metre high anti-gawk barrier. Inclusion of an
angled return at the top of barrier should be implemented where
practical
 Acoustic curtains to be placed around noisy stationary plant, where
practical, to mitigate noise emissions at source
 Reduce the number of plant operating at one time when outside of
work hours
 Use any equipment with a lower sound level if available for equipment
with high source noise levels such as rock hammers and plant emitting
continuous noise such as generators
 Keep all plant and equipment well maintained
 Use quieter and less noise emitting equipment and methods where
feasible and reasonable
 Use non-tonal reversing beeps or equivalent on all vehicles and mobile
plant regularly used on site.

Noise and
vibration




B1

Biodiversity
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Carry out works during standard hours of operation unless absolutely
necessary for safety reasons.
Ensure any out-of-hours work complies with the requirements of G36
Environmental Protection (Roads and Maritime, 2014) relating to
community notification requirements.

A Flora and Fauna Management Plan will be prepared in accordance with
Roads and Maritime's Biodiversity Guidelines: Protecting and Managing
Biodiversity on RTA Projects (RTA, 2011) and implemented as part of the
CEMP. It will include, but not be limited to:
 Plans showing areas to be cleared and areas to be protected,
including exclusion zones, protected habitat features and revegetation
areas
 Requirements set out in the Landscape Guideline (RTA, 2008)

Responsibility

Timing

Standard /
additional
safeguard
safeguard NV3

Contactor

Construction

Additional
safeguard NV4

Contractor

Preconstruction

Core standard
safeguard B1
Section 4.8 of
QA G36
Environment
Protection
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No.

Impact

Environmental safeguards






Responsibility

Timing

Standard /
additional
safeguard

Pre-clearing survey requirements
Procedures for unexpected threatened species finds and fauna
handling
Procedures addressing relevant matters specified in the Policy and
guidelines for fish habitat conservation and management (DPI
Fisheries, 2013)
Protocols to manage weeds and pathogens.

B2

Biodiversity

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

Contactor

Detailed
design / preconstruction

Core standard
safeguard B2

B3

Biodiversity

A qualified ecologist will supervise the removal of the required trees.

Contractor

Construction

Additional
safeguard B3

B4

Biodiversity

Perform a pre-construction survey to ensure that no wildlife has taken up
occupancy within the adjacent trees and building located at the southern
site

Contractor

Preconstruction

Additional
safeguard B4

B6

Biodiversity

Prior to any demolition or any tree removal works, a final tree removal and
retention plan will be provided by a qualified arborist.
A separate site specific tree protection plan will also be required

Contractor

Preconstruction

Additional
safeguard B6

B7

Biodiversity

Tree removal and pruning shall be undertaken by a Contracting Arborist
with minimum AQF Level 3 Arboricultural Qualifications and will comply
with the NSW Work Cover Code of Practice for the Amenity Tree Industry

Contractor

Construction

Additional
safeguard B7

SW1

Soil and water

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

Contractor

Detailed
design / preconstruction

Core standard
safeguard SW1
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No.

Impact

Environmental safeguards

Responsibility

Timing

how these risks will be addressed during construction.

SW2

Soil and water

A site specific Erosion and Sediment Control Plan/s will be prepared and
implemented as part of the SWMP

Standard /
additional
safeguard
Section 2.1 of
QA G38 Soil and
Water
Management

Contractor

Detailed
design / Preconstruction

The Plan will include arrangements for managing wet weather events,
including monitoring of potential high risk events (such as storms) and
specific controls and follow-up measures to be applied in the event of wet
weather.

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

SW3

Soil and water

Sweep and remove all material deposited onto the surrounding roads at
the end of each working shift and before rainfall. Ensure that the no swept
material enters the stormwater drains.

Contractor

Construction

Additional
safeguard
SW3

SW4

Soil and water

Manage an incident in accordance with Roads and Maritime’s
Environmental Incident Classification and Management Procedure and
contact the Roads and Maritime services contract manager as soon as is
practical.

Contractor

Construction

Additional
safeguard
SW4

SW5

Soil and water

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

Contractor

Construction

Core standard
safeguard SW5

A site specific emergency spill plan will be developed, and include spill

Contractor

SW6

Accidental spill
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QA G36
Environment
Protection
Detailed

Core standard
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No.

Impact

Environmental safeguards

Responsibility

management measures in accordance with the Roads and Maritime Code
of Practice for Water Management (RTA, 1999) and relevant EPA
guidelines. The plan will address measures to be implemented in the
event of a spill, including initial response and containment, notification of
emergency services and relevant authorities (including Roads and
Maritime and EPA officers).
AH1

Aboriginal
heritage




AQ1

AQ2

Air quality

Air quality
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The Standard Management Procedure - Unexpected Heritage Items
(Roads and Maritime, 2015) will be followed in the event that an
unknown or potential Aboriginal object/s, including skeletal remains, is
found during construction. This applies where Roads and Maritime
does not have approval to disturb the object/s or where a specific
safeguard for managing the disturbance (apart from the Procedure) is
not in place.
Work will only re-commence once the requirements of that Procedure
have been satisfied.

Timing

Standard /
additional
safeguard

design / Preconstruction

safeguard SW6
Section 4.3 of
QA G36
Environment
Protection

Contactor

Detailed
design / preconstruction

Core standard
safeguard AH1
Section 4.9 of
QA G36
Environment
Protection

Prepare and implement an Air Quality Management Plan (AQMP) as part
of the CEMP. The AQMP will include, but not be limited to:
 Identifying potential dust generating activities
 Providing for the monitoring the weather conditions
 Providing for the monitoring of dust generation onsite
 Specifying the inclusion of dust suppression control measures during
high- wind events
 Specifying the inclusion of emission control measures to reduce
vehicle exhaust and machinery emissions
 Preventing equipment idling for an excessive period of time

Contractor

All construction plant, equipment and vehicles to be properly maintained
and operated so as to alleviate excessive exhaust emissions.

Contractor

Construction

Core standard
safeguard
AQ5
Section 4.4 of
QA G36
Environment
Protection

Construction

Additional
safeguard AQ2
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

AQ3

Air quality

Waste and material loads leaving the subject site are to be covered at all
times.

Contractor

Construction

Additional
safeguard AQ3

AQ4

Air quality

Measures would be implemented to suppress dust resulting from loading
and unloading of materials such as demolition materials.

Contractor

Construction

Safeguard AQ4

AQ5

Air quality

Works that would create concrete dust would be undertaken in
accordance with the Contractors Site Specific Safety management plan
and Safe Work Australia Codes of Practice.

Contractor

Construction

Safeguard AQ5

SE1

Socio-economic

A Communication Plan (CP) will be prepared and implemented as part of
the CEMP to help provide timely and accurate information to the
community during construction. The CP will include (as a minimum):
 Mechanisms to provide details and timing of proposed activities to
affected residents, including changed traffic and access conditions
 Contact name and number for complaints.

Contactor

Detailed
design / preconstruction

Core standard
safeguard SE1

Contactor

Detailed
design / preconstruction

Core standard
safeguard W1

The CP will be prepared in accordance with the Community Involvement
and Communications Resource Manual (RTA, 2008).
W1

Waste

Sydney Harbour Bridge Step Free Access
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A Waste Management Plan (WMP) will be prepared and implemented as
part of the CEMP. The WMP will include but not be limited to:
 Measures to avoid and minimise waste associated with the project
 Classification of wastes and management options (re-use, recycle,
stockpile, disposal)
 Statutory approvals required for managing both on and off-site waste,
or application of any relevant resource recovery exemptions
 Procedures for storage, transport and disposal
 Monitoring, record keeping and reporting.

Section 4.2 of
QA G36
Environment
Protection
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

The WMP will be prepared taking into account the Environmental
Procedure - Management of Wastes on Roads and Maritime Services
Land (Roads and Maritime, 2014) and relevant Roads and Maritime
Waste Fact Sheets.
W2

Waste

Do not leave waste material onsite once the work is completed.

Contactor

Construction

Additional
safeguard W2

W3

Waste

Due to the age of the existing structure, a hazardous building material
survey is recommended prior to removal. The survey may identify
potential environmental and health risks associated with demolition and
disposal.

Roads and
Maritime

PreConstruction

Additional
safeguard W3

GGCC1

Greenhouse gas
and climate
change

Ensure opportunities are taken to reduce construction material quantities,
where possible.

Roads and
Maritime

Detailed
Design

Additional
safeguard
GGCC1

GGCC2

Greenhouse gas
and climate
change

Purchase materials with low embodied energies where practical in
accordance with Road and Maritime purchasing policy.

Contractor

Construction

Additional
safeguard
GGCC2

GGCC3

Greenhouse gas
and climate
change

Aim to reduce the proposal’s transport footprint (haul distance) by
purchasing materials and disposing of waste locally.

Contractor

Construction

Additional
safeguard
GGCC3

GGCC4

Greenhouse gas
and climate
change

Consider lift design to limit energy usage during operation (i.e. solar
power, type of light)

Roads and
Maritime

Design

Additional
safeguard
GGCC4
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

U1

Utilities

Prior to the commencement of works:
 The construction contractor must undertake a DBYD enquiry
immediately prior to commencement of the works and a service locator
should be employed during construction activities.
 The location of existing utilities and relocation details will be confirmed
following consultation with the affected utility owners
 An emergency response plan (if required) would be developed by the
construction contractor, in consultation with the asset owner. The plan
would need to be approved by Roads and Maritime prior to
construction and should be followed in the event that any utilities or
services are damaged.
 If the scope or location of proposed utility relocation works falls outside
of the assessed proposal scope and footprint, further assessment will
be undertaken.

Contactor

Detailed
design / preconstruction

Core standard
safeguard U1

U2

Utilities

Hand excavation to be used in the vicinity of existing underground
construction

Contactor

Construction

Additional
safeguard U2

U3

Utilities

Decommission any utilities associated with the Council depot

Contactor

Construction

Additional
safeguard U3

U4

Utilities

Prior to removal of the bus shelter, Roads and Maritime should consult
with the affected stakeholder regarding the advertisement.

Roads and
Maritime

Preconstruction

Additional
safeguard U4

CC1

Cumulative
construction
impacts

All management plans to be prepared as part of the proposal including but
not limited to the Construction Noise and Vibration Management Plan and
Traffic Management Plan would need to consider other developments in
the area. This would include consultation with local developers, Roads
and Maritime, City of Sydney and North Sydney Council to obtain
information about project timeframes and impacts. Identify and implement
appropriate safeguards and management measures to minimise

Contractor

Preconstruction/
construction

Additional
safeguard
CC1
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No.

Impact

Environmental safeguards

Responsibility

Timing

Standard /
additional
safeguard

Roads and
Maritime

Preconstruction

Additional
safeguard
CC2

cumulative impacts when building the proposal.
Ensure that the safeguards and management measures included for this
proposal and the Toll Plaza upgrade project offer sufficient mitigation to
minimise noise impacts to adjacent receivers. This includes additive
impacts from daytime/night-time work taking place at the same time on
both projects, cumulative impacts affecting people during the day and at
night from overlaps in the work programs or people being exposed to
noise impacts for a longer period of time than the 6 month work
program for this proposal.
CC2

Cumulative
construction
impacts
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Discuss the proposal with the CBD Task Force to ensure that road users
are not adversely affected by this proposal and the controls implemented
under the City Centre Access Strategy.
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7.3

Licensing and approvals

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

Requirement

Timing

Heritage Act 1977
(s60)

Permit to carry out activities to an item listed on
the State Heritage Register or to which an interim
heritage order applies from the Heritage Council
of NSW.

Prior to start of the
activity.

Road occupation
licence under
section 138

Permit to carry out activities that would impact on
the operational efficiency of the road network.

Prior to start of the
activity.
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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 NSW Environmental
Planning and Assessment Act 1979 (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 would introduce step free access to the Sydney Harbour Bridge, allowing mobility
impaired persons to access the pedestrian footpath. The lifts would provide access to Sydney
Harbour Bridge (a public premise) for people with a disability, in line with the Commonwealth
Disability Discrimination Act 1992.
The proposal would include two lift structures, two bridge links and regrading of Sydney Harbour
Bridge footpath in the vicinity of the lifts (refer to Figures 3-1 to 3-4).
Once operational, the new lifts would have no effect on traffic and would not significantly impact
the national heritage values of the Sydney Harbour Bridge. The project has been assessed as
having a neutral to moderate impact on visual amenity, and a neutral to minor impact to the
heritage fabric of the bridge.
Construction works would take about six months to complete. A range of safeguards have been
included in this REF to manage the work to minimise its impact on the receiving environment. This
includes a number of specified heritage controls, traffic management controls and noise
management controls and other best practices developed under guidelines that are proven to
provide effective environmental protection. This would ensure the proposal is delivered in
accordance with its objective of minimising the proposal’s environmental and socioeconomic
impacts on road and pedestrian users and the surrounding community.
The above proposal is considered justified against its need and proposal objectives. It is also
considered a road infrastructure facility within the meaning and definition of Clause 94 of State
Environment Planning Policy (Infrastructure) 2007 that can be determined under Part 5 of the
EP&A Act.

8.2

Objects of the EP&A Act

Table 8-1 demonstrates how the proposal would meet the objectives of Part 5 of the EP&A Act.
Table 8-1

Meeting the objectives of Part 5 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 provide step free access to
the Sydney Harbour Bridge for the mobility
impaired members of the community. As such, it
would allow the continued use of this asset by
these members.
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Object

Comment

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

The proposal would enable access to the
Sydney Harbour Bridge for persons with a
disability. As such, it would help to promote the
area and maintain the economic value of the
infrastructure.

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

All utilities relocations would be undertaken in
consultation with the relevant utility service
provider.

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

The proposal would enable the building of lift
infrastructure in the proposed footprints. As
such, it would encourage use of that land and
surrounds by the public.

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

Not relevant to this 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 would protect and
manage the environment. A biodiversity
assessment is provided in section 6.5. The
proposal is unlikely to a significant impact on
threatened native animals and plants.

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

Ecologically sustainable development is
considered in Sections 8.2.1 to 8.2.4 below.

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

Not relevant to the project.

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

Not relevant to the project.

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

Roads and Maritime will consult with the public
about the proposal, consider submissions made
to this REF and continue to invest in community
participation and involvement as the proposal is
determined, built and becomes operational. This
would ensure that the public remains involved in
the environmental planning and assessment of
this proposal.

8.2.1 The precautionary principle
Principle 15 of the United Nations Conference on Environment and Development 1992 (the Rio
Summit) defined the precautionary principle. “Where there are threats of serious or irreversible
damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective
measures to prevent environmental degradation”. In 2000, a European Union communication
further refined the definition to account for action where scientific evidence is ‘insufficient,
inconclusive or uncertain’. Also realised was the responsibility placed on the developer to prove
their actions as being safe and act in instances where there is uncertainty.
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In all cases impact assessment is a subjective process. It relies on professional judgement and
interpretation. Consequently, precaution has been built into the assessment undertaken and
reported in this REF. This includes adopting a number of worst-case assumptions, such as all
noise-generating equipment operating at its maximum output at the same in the same location, or
the assumption of a worst-case visual impact occurring across specific landscape character zones.
It also assumes a worst-case interaction between projects to assess interactive and cumulative
effects. In each case, while the likelihood of such impacts to occur is remote the consequence of
these impacts could be significant if they happened. Therefore, precaution has been employed to
remove subjective uncertainty and to ensure that the impact on the receiving environment is
minimised.
There has also been a responsibility on Roads and Maritime to employ ‘feasible and reasonable’
measures to protect the environment and to do this where there is uncertainty. In the case of the
proposal, there are certain impacts that have very low likelihood of occurring, such as there being a
major spill onsite. However, Roads and Maritime has still committed to implement measures to
safeguard against these risks.
Equally, there are certain proposed work activities, which when assessed under a worst-case
scenario, clearly show there is likely to be an impact. A good example is construction noise and its
exceedance of the corresponding noise management levels. Again in reality there would be an
exceptionally low likelihood of the conditions modelled in the review of environmental factors
actually transpiring onsite. Nonetheless, Roads and Maritime is committed to controlling noise to a
worst-case level. This again, demonstrates the adoption of precaution where there is uncertainty.
Finally, the concept design would be developed and refined into a detailed design. At this stage
there are many aspects of the design that are not detailed (e.g. final finishes, the final ancillary
facility requirements). Roads and Maritime has committed to confirming that the impacts reported
in this REF are still relevant, accurate and consistent and reflect the proposal’s detailed design.
Additional environmental assessment would be undertaken where there is an identified
inconsistency. This again would ensure that uncertainty is identified, addressed and resolved
throughout the proposal’s design lifecycle by implementing precaution at this stage.

8.2.2 Intergenerational equity
Establishing intergenerational equity allows for the needs of today to be met without affecting the
ability of future generations to meet their own needs, as termed by the World Commission on
Environment and Development in 1993 when defining sustainable development. In instances
where environmental resources and values are preserved for use by future generations to create
‘wealth’ this is termed ‘weak sustainable development’. Where there is recognition that humans
cannot replace a degrading environmental resource or value for future generations to benefit from
this is termed ‘strong sustainable development’.
At a fundamental level, the proposal would invest in the established lift structure for use by future
generations. It would have little impact on environmental resources and values other than the
required use of a limited amount of natural resources to construct the proposal and during
operation. Roads and Maritime is also committed to its Climate Change Plan and the NSW
Greenhouse Gas Plan (refer to section 6.11). Both include priorities to ensure that Road and
Maritime reduces its demands on natural resources by conserving energy, reducing the carbon
footprint of all developments and accommodating climate change into its designs. Roads and
Maritime has committed to these measures in designing this proposal.

8.2.3 Conservation of biological diversity and ecological integrity
Preserving biological diversity and ecological integrity requires that ecosystems, species, and
biological diversity are maintained.
As concluded in the biodiversity assessment (refer to section 6.5), the proposal would not
significantly impact on threatened, endangered or vulnerable species, communities, populations or
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their associated habitat. Therefore, biological diversity and ecological integrity would not be
affected by the proposal.

8.2.4 Improved valuation, pricing and incentive mechanisms
The pricing of environmental resources involves placing a monetary value on natural assets and
services. The principle suggests that Roads and Maritime should:
 Accept reasonable costs to avoid pollution risks and implement controls to contain or abate
pollution should it occur
 Consider the lifecycle environmental, social and economic costs of building, operating and
maintaining the proposal
 Implement the proposal’s environmental goals by enabling specialists to identify the most cost
effective safeguards and management measures to respond to its predicted environmental
impacts.
As highlighted above, Roads and Maritime has committed to safeguards that would reduce the
likelihood of routine pollution occurring during the proposal’s construction and operation to
negligible levels. Roads and Maritime has also committed to safe working methods to reduce the
likelihood of an accidental spill or pollution event, while includes providing further precaution by
implementing management measures to contain or abate pollution in the exceptionally unlikely
event that it should occur. Consequently, the proposal has adopted the polluter-pays principle.
Roads and Maritime has also committed to the purchase of recycled materials and materials with
low-embodied energies where feasible and reasonable in their application. These provisions serve
to consider the lifecycle demand on natural resources and their conservation. It has also committed
to sourcing the materials from local markets, including primary materials wherever possible.
Finally, all materials, construction staff and equipment, and waste would be obtained and disposed
of as close to the proposal footprint as possible (termed the ‘proximity principle’). This would
reduce the proposal’s wider secondary, indirect and lifecycle impacts. Roads and Maritime has
developed environmental assessment guidance to allow external parties to prepare its
environmental assessment documentation. These external parties comprise specialists who are
competent in environmental impact assessment and are experienced in identifying cost-effective
safeguards based on a hierarchy of avoidance over mitigation. In addition, Roads and Maritime
has its own in-house team of environmental specialists who review all environmental assessments
to ensure the safeguards are cost-effective and achieve the proposal’s environmental goals and
Roads and Maritime’s organisational goals.

8.3

Conclusion

The proposed step free access at Kirribilli and The Rocks is subject to assessment under Part 5 of
the EP&A Act. This REF has examined and taken into account to the fullest extent possible all
matters affecting or likely to affect the environment by reason of the proposed activity.
This has included consideration (where relevant) of conservation agreements and plans of
management under the NPW Act, joint management and biobanking agreements under the TSC
Act, wilderness areas, critical habitat, impacts on threatened species, populations and ecological
communities and their habitats and other protected fauna and native plants. It has also considered
potential impacts to matters of national environmental significance listed under the Federal EPBC
Act.
A number of potential environmental impacts from the proposal have been avoided or reduced
during the concept design development and options assessment. The proposal as described in the
REF best meets the project objectives but would still result in some impacts on heritage, visual and
landscape character in the area, noise impacts and local business impacts (from loss of on-street
parking). Safeguards and management measures as detailed in this REF would ameliorate or
minimise these expected impacts. The proposal would also provide access to the Sydney Harbour
Bridge. On balance the proposal is considered justified and the following conclusions are made.

Sydney Harbour Bridge Step Free Access
Review of Environmental Factors

150

Significance of impact under NSW legislation
The proposal would be unlikely to cause a significant impact on the environment. Therefore, it is
not necessary for an environmental impact statement to be prepared and approval to be sought
from the Minister for Planning under Part 5.1 of the EP&A Act. A Species Impact Statement is not
required. The proposal is subject to assessment under Part 5 of the EP&A Act. Consent from
Council is not required.
Significance of impact under Australian legislation
The proposal is not likely to have a significant impact on matters of national environmental
significance or the environment of Commonwealth land within the meaning of the Environment
Protection and Biodiversity Conservation Act 1999. A referral to the Australian Department of the
Environment is not required.
The proposal was assessed as not significantly impacting the national heritage values of the
Sydney Harbour Bridge and therefore a referral under the Environment Protection and Biodiversity
Conservation Act 1999 is not required. In addition, the proposal is not considered to impact against
the World Heritage buffer zone of the Sydney Opera House as there are no visual sightlines
between the proposed lifts and the Opera House.
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9

Certification

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

Kevin Roberts
Technical Director Environmental Services
Cardno (NSW/PTY) Ltd Pty
Date: 20/10/17

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

Iain MacLeod
Senior Project Manager
Greater Sydney Project Office, Infrastructure Development
Date: 20/10/17
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Terms and acronyms used in this REF
Term / Acronym

Description

AHIMS

Aboriginal heritage information management system

CEMP

Construction environmental management plan

CNVG

Roads and Maritime Construction Noise and Vibration Guideline

DECC

Department of Environment and Climate Change

EIA

Environmental impact assessment

EPA

Environmental Protection Agency

EP&A Act

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

EPBC Act

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

FM Act

Fisheries Management Act 1994 (NSW)

Heritage Act

Heritage Act 1977 (NSW)

IAP2

International Association for Public Participation

ICNG

NSW Interim Construction Noise Guidelines 2009

ISEPP

State Environmental Planning Policy (Infrastructure) 2007

LAeq

Equivalent continuous sound level – the energy average of the varying
noise over the sample period and its equivalent to the level of a constant
noise which contains the same energy as the varying noise.

LEP

Local Environmental Plan. A type of planning instrument made under Part 3
of the EP&A Act.

NCA

Noise Catchment Area

NES

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

NML

Noise management level

Noxious Weeds Act

Noxious Weeds Act 1993 (NSW)

NPW Act

National Parks and Wildlife Act 1974 (NSW)

OEH

NSW Office of Environment and Heritage

OOHW

Out of hours work
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Term / Acronym

Description

PACHI

Roads and Traffic Authority’s draft Procedure for Aboriginal Cultural
Heritage Consultation and Investigation (2011)

QA Specifications

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

RBL

Rating background level

REF

Review of Environmental Factors

Roads and Maritime

NSW Roads and Maritime Services

SEPP

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

SEPP 14

State Environmental Planning Policy No.14 – Coastal Wetlands

SHR

State heritage register

TSC Act

Threatened Species Conservation Act 1995 (NSW)
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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 (DUAP 1995/1996) and the
Roads and Related Facilities EIS Guideline (DUAP 1996) as detailed in the REF, the following
factors, listed in clause 228(2) of the Environmental Planning and Assessment Regulation 2000,
have also been considered to assess the likely impacts of the proposal on the natural and built
environment.
Factor

Impact

a. Any environmental impact on a community?
Construction: there would be a need to temporarily
close the on-street parking on Broughton Street and
Cumberland Street during the works to ensure safety
for the workers. This would inconvenience roads
users and local businesses. Also, the work would lead
to amenity impacts in terms of noise, visual impacts
and light spill (during any required night deliveries).
This would affect local residents and businesses.
In addition, two balustrade sections on the Sydney
Harbour Bridge would require removal for the
proposal which is of high significance and would
impact the heritage of the Bridge in the localised area.

Traffic delays and diversions: temporary,
negative minor and adverse
Noise impacts (day): temporary, moderate
to major impact adverse
Sleep disturbance: negative, short term
and temporary, moderate-to major impact
adverse
Visual amenity impact: negative,
temporary, minor impact, adverse
Heritage impacts: negative, localised,
overall minor impact, adverse.

Operational: the installation of the two new lift shafts
would affect the residents and local businesses and
road users (primarily on Broughton Street and
Cumberland Street). It would introduce a new
infrastructure into the landscape. This would affect the
character and setting of a number of zones and result
in a visual impact.

Heritage: Neutral to moderate visual
heritage impact. Neutral to minor impact
to fabrics.
Landscape: Negligible to low magnitude of
change. With a negligible to moderate
impact rating.
Visual amenity: Low to moderate change
with a moderate-low to moderate impact
rating.

b. Any transformation of a locality?
Construction: the proposal would result in short term
disruption while being built, leading to noise, amenity
and visual impacts.

Impacts would be temporary minor
adverse

Operation: the proposal would have some impact on
the context, setting and influence the visual impact of
the areas. Safeguards proposed in section
Safeguards and management measures 6.1.5 and
6.3.4 would minimise the visual impacts.

Landscape character: permanent
negligible to moderate impact on the
locality and setting of the area.
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Heritage: permanent neutral to minor
impact to fabric of Sydney Harbour
Bridge.
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Factor

Impact

c. Any environmental impact on the ecosystems
of the locality?
Construction: there would be no notable ecological
impacts. There is limited ecological value associated
with the vegetation that would be removed under the
proposal (refer to Section 6.5).

Vegetation clearance (including two
trees): permanent, negligible ecological
impact.

Operation: there would be no impact due to the
limited ecological values in the area.

Nil

d. Any reduction of the aesthetic, recreational,
scientific or other environmental quality or
value of a locality?
Construction: the proposal would result in short term
disruption while the proposal is being built leading to
an amenity impact. This would include vegetation
removal, utility relocation and tree pruning. Noise
impacts would affect the environmental quality of the
receiving environment for a short period. This would
be most significant for any required night works.

Vegetation clearance: temporary, adverse
minor impact. Reversible through
landscaping.

Operation: the visual, heritage and amenity impacts
would affect localised receivers. It would be limited to
those residents, workers and road users with
immediate unrestricted views at the proposal. There
would be no operational impacts affecting recreational
or scientific values.

Visual impact: Permanent low-moderate
to moderate adverse impact overall.
Broughton Street would experience
moderate impact as it would have close,
uninterrupted views of the lift shaft.

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?
Heritage items as mentioned in Section 6.1 of cultural
and historical value would have a minor visual impact
as a result of the proposal.

Heritage: Neutral to moderate visual
heritage impact. Neutral to minor impact
to fabrics.

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

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?

Nil

h. Any long-term effects on the environment?
There would be long term permanent impacts to
residents and users looking at / using the Sydney
Harbour Bridge pedestrian footpath from alterations to
the existing visual amenity with a permanent change
to the landscape through installation of the lift
infrastructure.

Landscape character: permanent
negligible to moderate impact on the
location and setting of The Rocks and
Kirribilli.
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Noise impacts: temporary adverse major
amenity impact.

Visual impact: low-moderate to moderate,
adverse impact overall.
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Factor

Impact

i. Any degradation of the quality of the
environment?
Refer to factor D.

Refer to factor D

j. Any risk to the safety of the environment?
There would be negligible risk to environmental safety
either during construction or once the proposal was
operational.
Construction: contamination / hazardous material may
be found during the demolition and excavation. Any
such materials would be handled, stored and
disposed of in accordance with the relevant
procedures. This would minimise the risk of spillage.

Accidental spillage: temporary /
permanent negligible to minor adverse
impact as the likelihood of such an impact
occurring is remote.

Operation: the design includes safe locations for
maintenance of the lift shafts.

Nil

k. Any reduction in the range of beneficial uses
of the environment?
Construction: there would be short term traffic and
access disruption during work including during night
periods (when required to bring in large structures).
Lane closures may be required at that time, which
would require traffic to use diversions.

Traffic delays and diversions: temporary
minor, adverse and reversible.

Operation: there would a positive beneficial use of the
environment (use of pedestrian bridge for mobility
impaired persons) once the proposal is operational.

Social: ongoing, minor to moderate
positive impact.

l. Any pollution of the environment?
Construction:
 Risk of noise pollution while the proposal is being
built is low as controls would be in place to limit
the magnitude and duration of any impact.
 Low potential for pollution to occur as a result of
an accident.
 Risk of pollution as a result of poor waste
management and handling, however the risk is
exceptionally low given the small volumes of
generated material.

Noise pollution: negligible

m. Any environmental problems associated with
the disposal of waste?
Construction: the generated waste would be classified
and either recycled or safely disposed of in
accordance with Roads and Maritime specifications
and the NSW Waste Classification Guidelines 2014.
Any removed materials may be exempt under the
Protection of the Environment Operations (Waste)
Regulation 2005, which may allow their reuse.

Waste management: temporary negligible
to minor adverse impact as the volume of
waste would be minimal and would be
collected and managed at a licenced
facility offsite.
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Accidental spillage: temporary negligible
to minor adverse impact as the likelihood
of such an impact occurring is remote
Waste pollution: negligible

3

Factor

Impact

Operation: there would be nominal quantities of waste
generated during maintenance. This would be
managed in accordance with the above guideline and
regulations.

Nil

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

Nil

o. Any cumulative environmental effect with
other existing or likely future activities?
The proposal would be built at the same time as a
number of projects. This has the potential to lead to
cumulative traffic management and amenity issues.

Traffic impacts: potential cumulative
impacts at day and night

p. Any impact on coastal processes and coastal
hazards, including those under projected
climate change conditions?
The proposal would not impact on coastal processes
or coastal hazards.

Nil
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Noise impacts: potential additive and
cumulative noise impacts.
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Matters of National Environmental Significance
Under the environmental assessment provisions of the Environment Protection and Biodiversity
Conservation Act 1999, the following matters of national environmental significance and impacts
on Commonwealth land are required to be considered to assist in determining whether the
proposal should be referred to the Australian Government Department of the Environment.
A referral is not required for proposed actions that may affect nationally listed threatened species,
populations, endangered ecological communities and migratory species. Impacts on these matters
are still assessed as part of the REF in accordance with Australian Government significant impact
criteria and taking into account relevant guidelines and policies.
Factor

Impact

a. Any impact on a World Heritage property?
The proposal is located within the World Heritage buffer zone for the
Sydney Harbour Bridge. The southern lift and Sydney Opera House do not
have a visual sightline between the two, therefore there would be a neutral
impact (nil) to the area.

Nil

b. Any impact on a National Heritage place?
The Sydney Harbour Bridge is listed on the National Heritage List. The
heritage assessment for the proposal found that the national heritage
values of the Sydney Harbour Bridge would not be significantly impacted,
and would continue to meet the required values.

Negligible

c. Any impact on a wetland of international importance?

Nil

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

Nil

e. Any impacts on listed migratory species?

Nil

f. Any impact on a Commonwealth marine area?

Nil

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

Nil

Additionally, any impact (direct or indirect) on Commonwealth land?

Nil
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Appendix B
Statutory consultation checklists

Infrastructure SEPP
Council related infrastructure or services
Issue

Potential impact

Yes /
No

Stormwater

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

N

ISEPP
cl.13(1)(a)

Traffic

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

N

ISEPP
cl.13(1)(b)

Sewerage
system

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

N

ISEPP
cl.13(1)(c)

Water usage

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

N

ISEPP
cl.13(1)(d)

Temporary
structures

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

N

ISEPP
cl.13(1)(e)

Road &
footpath
excavation

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

Y

Appendix [XX]

If ‘yes’ consult
with

North Sydney
Council, City of
Sydney Council

ISEPP
clause

ISEPP
cl.13(1)(f)

1

Local heritage items
Issue

Potential impact

Yes /
No

If ‘yes’ consult
with

ISEPP
clause

Local
heritage

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

Y

North Sydney
Council, City of
Sydney Council

ISEPP
cl.14

If ‘yes’ consult
with

ISEPP
clause

Flood liable land
Issue

Potential impact

Yes /
No

Flood liable
land

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

N

ISEPP
cl.15

Public authorities other than councils
Issue

Potential impact

Yes /
No

If ‘yes’ consult
with

ISEPP
clause

National
parks and
reserves

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

N

Office of
Environment and
Heritage

ISEPP
cl.16(2)(a)

Marine parks

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

N

Department of
Planning and
Environment

ISEPP
cl.16(2)(b)

Aquatic
reserves

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

N

Office of
Environment and
Heritage

ISEPP
cl.16(2)(c)

Sydney
Harbour
foreshore

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

Y

Property NSW
(formerly Sydney
Harbour
Foreshore
Authority)

ISEPP
cl.16(2)(d)

Bush fire
prone land

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

N

Rural Fire Service

ISEPP
cl.16(2)(f)
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EXECUTIVE SUMMARY
Roads and Maritime Services (Roads and Maritime) propose to provide step free access to the
Sydney Harbour Bridge (SHB) pedestrian walkway from the southern and northern approaches (the
proposal). The Disability Discrimination Act 1992 (DDA) requires public places to be accessible to
people with a disability. This proposal would provide access for persons with mobility impairments,
including disabled persons, wheelchair users, people with prams, the elderly and less mobile people,
to the SHB pedestrian deck.
The proposal primarily consists of the construction of two lift shafts on either side of the harbour. The
northern lift shaft would be constructed near the eastern pedestrian access stairs on Broughton
Street. The southern lift shaft would be constructed north of the Argyle Street cut, accessible from
Cumberland Street. Upgrade works would be required on the SHB pedestrian walkway to improve the
cross fall and longitudinal grade in order to help meet the requirements of the DDA. Other works
would include the reconfiguration of City of Sydney Council buildings located on Cumberland Street
as an ancillary facility and utility relocation of Optus fibre-optic services on Broughton Street.
The SHB is recognised as a highly significant heritage item and is listed on multiple heritage registers,
including the National Heritage List (NHL), State Heritage Register (SHR), City of Sydney Local
Environmental Plan (LEP) 2012 and the North Sydney LEP 2013. The endorsed (but lapsed) 2007
Conservation Management Plan provides guidance for managing change of this heritage item.
Artefact Heritage has been engaged by Roads and Maritime to prepare a Statement of Heritage
Impact (SoHI) for the proposed step free access works. The aim of this SoHI is to assess impacts to
heritage values that may result from the proposed works, determine the level of heritage significance
of each item, assess the potential impacts to those items, recommend mitigation measures to reduce
the level of heritage impact and identify other management or statutory obligations.

Overview of findings
•

The proposed lifts would be within the curtilage of the SHB, which has the following heritage
listings:


Sydney Harbour Bridge (NHL Item no. 105888)



Sydney Harbour Bridge, approaches and viaducts (road and rail) (SHR Item no. 00781)



Sydney Harbour Bridge, approaches and viaducts (RMS Section 170 Heritage and
Conservation Register SHI Item no. 4301067)



Sydney Harbour Bridge (Rail property Only) (RailCorp Section 170 Heritage and Conservation
Register, SHI Item no. 4801059)



Sydney Harbour Bridge approaches group including pylons, pedestrian stairs and access
roads (Sydney LEP 2012 Item no. I539)



Sydney Harbour Bridge approach viaducts, arches and bays under Warringah Freeway (North
Sydney LEP 2013 Item no. I0538).

•

The proposal would result in the following impacts to the SHB:


Major impacts on a portion of significant fabric (parapet and retaining wall)



Minor visual impacts to the SHB and its setting



Minor impacts to the heritage significance of the SHB overall.
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•

The proposal, due to its relatively small scale compared to the bridge as a whole, as well as the
location of the work away from areas of exceptional heritage significance, would not degrade,
damage, noticeably alter, obscure or diminish the national heritage values of the SHB

•

Due to the highly-disturbed nature of the study area as a result of the bridge’s construction, there
is a low potential for archaeological relics being impacted by the proposal

•

The proposed location of the southern lift is within the visual buffer zone of the World Heritage
Listed Sydney Opera House; however, there is no direct sightline between this location and the
Sydney Opera House. As such, there would be no impact on the heritage values of the Sydney
Opera House

•

One locally significant heritage item, the North Sydney Bus Shelters (North Sydney LEP 2013 Item
no. I0407), would be subject to a minor direct impact as a result of the proposal.

Recommendations
•

As the proposed works would not impact upon the National heritage values of the SHB, or the
World heritage values of the Sydney Opera House, a referral for Commonwealth consent in
accordance with the EPBC Act would not be required

•

A Section 60 application would be submitted to the NSW Heritage Council for impacts within the
SHR curtilage

•

The proposed break in the concrete parapet to accommodate the installation of the lift shafts
would be designated to a location that would minimise, where possible, disruption of the form of
the decorative elements at both sites, in particular the symmetry of the interior rectangular design
of the parapet

•

The sections of concrete parapet which are to be removed from the retaining wall would be
adaptively re-used as seating, wayfinding or interpretative aids. Consideration would be given to
the treatment of the exposed areas of the retaining wall following removal of the sections of
concrete parapet for interpretive purposes

•

A materials conservation specialist would be engaged to advise on best practice for techniques for
removing, storing and re-establishing on site the sections of removed concrete parapet

•

The screening vegetation around the lift structures would be preserved as much as possible to
help obscure the lifts from view to reduce impacts to the heritage views and setting of the SHB as
well as the Broughton Street and Cumberland Street streetscapes

•

During detailed design, materials that are unobtrusive, modern and light, such as glass panelling
and slim frame elements, would be considered to reduce the visual bulk of new work

•

The cement used for the regrading of the SHB pedestrian pathway would be of a similar mix and
consistency to that of the walls it abuts (to be determined by the contractors), or be provided with a
small movement joint where it abuts, to prevent uneven movement between the two areas

•

Where existing drainage openings are to be covered over by regrading works to the SHB
pedestrian walkway, drainage would be integrated into the new surface. The drainage system
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details of the pedestrian walkway and how these will mate with the existing drainage system (from
the road deck and draining from the ramp itself) would need to be resolved during detailed design
•

Opportunities to enhance public appreciation of the heritage value of the SHB would be taken,
including incorporating heritage interpretation and signage in the area of the lift structures

•

The proposal would introduce a new visually noticeable element to the curtilage of the SHB. As a
result, it is advised that future works consider the cumulative impact of the proposal

•

Design plans for the SHB Step Free Access project would be included in planning archives for the
SHB

•

Prior to works commencing, an archival recording would be undertaken for sections of the SHB to
be impacted and for the North Sydney Bus Shelter. The report must consist of an archival
standard photographic record of the site, noting the location and details of affected areas, as well
as demonstrating the overall setting. The recording would be undertaken in accordance with the
guidelines for Photographic Recording of Heritage Items Using Film or Digital Capture prepared by
the NSW Office of Environment & Heritage (OEH). For work to the SHB, the Photographic Archival
Recording (PAR) would be submitted to Roads and Maritime, State Library of NSW and OEH. For
work to the North Sydney Bus Shelter, the PAR would be submitted to North Sydney Council and
local library

•

A management plan would be prepared in consultation with North Sydney Council prior to the
relocation of the North Sydney Bus Shelter

•

A heritage induction and comprehensive brief would be provided for all workers prior to works
commencing

•

A Temporary Protection Plan (TPP) would be required to protect significant fabric of the SHB
during construction. Whilst the lifts are being constructed, a protective barrier would be draped
along the retaining wall and parapet immediately adjacent to the construction area to protect the
surface against accidental collisions and inadvertent damage

•

If unexpected archaeological finds are discovered during the proposed works, the Roads and
Maritime Unexpected Heritage Items Procedure would be enacted, a heritage consultant would be
engaged to assess the find and the NSW Heritage Division would be notified of the discovery of a
relic in accordance with Section 146 of the NSW Heritage Act 1977.
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1.0

INTRODUCTION

1.1

Background

Roads and Maritime Services (Roads and Maritime) propose to provide step free access to the
Sydney Harbour Bridge (SHB) pedestrian walkway from the southern and northern approaches (the
proposal). The Disability Discrimination Act 1992 (DDA) requires public places to be accessible to
people with a disability. This proposal would provide access for persons with mobility impairments,
including disabled persons, wheelchair users, people with prams, the elderly and less mobile people,
to the SHB pedestrian deck.
The proposal primarily consists of the construction of two lift shafts on either side of the harbour. The
northern lift shaft would be constructed near the eastern pedestrian access stairs on Broughton
Street. The southern lift shaft would be constructed north of the Argyle Street cut, accessible from
Cumberland Street. Upgrade works would be required on the SHB pedestrian walkway to improve the
cross fall and longitudinal grade in order to help meet the requirements of the DDA. Other works
would include the reconfiguration of City of Sydney Council buildings located on Cumberland Street
as an ancillary facility and utility relocation of Optus fibre-optic services on Broughton Street.
The SHB is recognised as a highly significant heritage item and is listed on multiple heritage registers,
including the National Heritage List (NHL), State Heritage Register (SHR), City of Sydney Local
Environmental Plan (LEP) 2012 and the North Sydney LEP 2013. The endorsed (but lapsed) 2007
Conservation Management Plan provide guidance for managing change of this heritage item.
Artefact Heritage has been engaged by Roads and Maritime to prepare a Statement of Heritage
Impact (SoHI) for the proposed step free access works. The aim of this SoHI is to assess impacts to
heritage values that may result from the proposed works, determine the level of heritage significance
of each item, assess the potential impacts to those items, recommend mitigation measures to reduce
the level of heritage impact and identify other management or statutory obligations.

1.2

Proposal

Roads and Maritime are proposing to construct two lifts to the SHB pedestrian walkway; one located
at the northern approach at Broughton Street, Kirribilli, and the other located at the southern approach
at Cumberland Street, The Rocks.
A detailed scope of the works is provided in Section 11.2. The project footprint at both the northern
and southern sites is illustrated in Figure 1 and Figure 2.
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Figure 1: Location of works at northern site (source: Roads and Maritime)

Figure 2: Location of works at southern site (source: Roads and Maritime)
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1.3

Study area

The proposal involves the construction of lift standing structures and upgrade works to the SHB
pedestrian walkway at two separate locations. As such, the study area for this report has been
divided into a southern and a northern study area.
The southern study area is located on the western side of Cumberland Street (on the eastern side of
the SHB), to the north of the of the Argyle Street Cut and underpass. The street address for the
southern study area is 7 Cumberland Street, The Rocks NSW 2000 (Lot 108 DP 264104), and is
located within the City of Sydney LGA.
The northern study area is located on the western side of Broughton Street (on the eastern side of the
SHB), to the north of the intersection of Broughton and Bligh Streets. The northern study area is
located opposite 7 and 9 Broughton Street, Kirribilli, and is located within the North Sydney LGA.
The boundaries of the two study areas are defined by a construction footprint area, which has been
provided by Roads and Maritime. In addition, a 50 metre buffer area around the northern and
southern lift shaft and platform installation location has been added, to assess potential heritage
visual impacts to nearby heritage items.
The locations of the study areas and the visual buffer zones in this assessment are illustrated in
Figure 3 and Figure 4.
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Figure 3: Location of the southern study area
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Figure 4: Location of the northern study area
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1.4

Report methodology

This SoHI has been prepared with reference to the following:
a) Statement of Heritage Impact 2002, NSW Heritage Manual 2002 (NSW Heritage Office)
b) Roads and Maritime requirements for preparation of SoHI reports
c) Sydney Harbour Bridge Conservation Management Plan 2007 (SHB CMP 2007)
d) Assessing Significance for Historical Archaeological Sites and ‘Relics’ 2009 (NSW Heritage Office,
Department of Planning).
Statements of significance from existing heritage assessments and registers, such as the State
Heritage Inventory (SHI), have been included. Details of the existing heritage assessments for each
item are provided as Appendix A.

1.4.1

Significance criteria

National Heritage Listing Criteria
Heritage significance for heritage items considered to have national significance are assessed using
the National Heritage List Criteria, presented in Table 1 below.
Table 1: National heritage assessment criteria
Criteria

Description

A – Historic

The place has outstanding heritage value to the nation because of the place’s
importance in the course, or pattern, of Australia’s natural or cultural history.

B – Rarity

The place has outstanding heritage value to the nation because of the place’s
possession of uncommon, rare or endangered aspects of Australia’s natural or
cultural history.

C – Scientific

The place has outstanding heritage value to the nation because of the place’s
potential to yield information that will contribute to an understanding of Australia’s
natural or cultural history.

D – Representative

The place has outstanding heritage value to the nation because of the place’s
importance in demonstrating the principal characteristics of:
i.
a class of Australia’s natural or cultural places; or
ii.
a class of Australia’s natural or cultural environments.

E – Aesthetic

The place has outstanding heritage value to the nation because of the place’s
importance in exhibiting particular aesthetic characteristics valued by a community
or cultural group.

F – Creative/Technical

The place has outstanding heritage value to the nation because of the place’s
importance in demonstrating a high degree of creative or technical achievement at
a particular period.

G – Social

The place has outstanding heritage value to the nation because of the place’s
strong or special association with a particular community or cultural group for social,
cultural or spiritual reasons.

H – Associative

The place has outstanding heritage value to the nation because of the place’s
special association with the life or works of a person, or group of persons, of
importance in Australia’s natural or cultural history.
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Criteria

Description

I – Indigenous

The place has outstanding heritage value to the nation because of the place’s
importance as part of Indigenous tradition.

NSW Heritage Assessment Criteria
Heritage significance for heritage items in New South Wales are assessed using the NSW Heritage
Assessment Criteria, presented in Table 2.
Table 2: NSW heritage assessment criteria
Criteria

Description

A – Historical
Significance

An item is important in the course or pattern of the local area’s cultural or natural
history.

B – Associative
Significance

An item has strong or special associations with the life or works of a person, or
group of persons, of importance in the local area’s cultural or natural history.

C – Aesthetic or
Technical Significance

An item is important in demonstrating aesthetic characteristics and/or a high degree
of creative or technical achievement in the local area.

D – Social Significance

An item has strong or special association with a particular community or cultural
group in the local area for social, cultural or spiritual reasons.

E – Research Potential

An item has potential to yield information that will contribute to an understanding of
the local area’s cultural or natural history.

F – Rarity

An item possesses uncommon, rare or endangered aspects of the local area’s
cultural or natural history.

G – Representative

An item is important in demonstrating the principal characteristics of a class of
NSWs (or the local area’s):

•
•

1.4.2

cultural or natural places; or
cultural or natural environments.

Grading of significance for individual components

This report includes an assessment of the relative contributions of individual components of the SHB,
nearby heritage items and heritage conservation areas, to the heritage value of the item, as outlined
below in Table 3.
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Table 3: Standard grades of significance
Grading

Justification

Status

Exceptional (E)

Rare or outstanding element directly contributing to an
item’s local and state significance.

Fulfils criteria for local or state
listing

High (H)

High degree of original fabric. Demonstrates a key
element of the item’s significance. Alterations do not
detract from significance.

Fulfils criteria for local or state
listing

Moderate (M)

Altered or modified elements. Elements with little
heritage value, but which contribute to the overall
significance of the item.

Fulfils criteria for local or state
listing

Little (L)

Alterations detract from significance. Difficult to
interpret.

Does not fulfil criteria for local or
state listing

Intrusive (I)

Damaging to the item’s heritage significance.

Does not fulfil criteria for local or
state listing

1.4.3

Impact assessment

In order to consistently identify the potential impact of the proposed works, the terminology contained
in Table 4 has been referenced throughout this document.
Table 4: Terminology for assessing the magnitude of heritage impact
Grading

Definition

Major

Actions that would have a long-term and substantial impact on the significance of a heritage item.
Actions that would remove key historic building elements, key historic landscape features, or
significant archaeological materials, thereby resulting in a change of historic character, or altering
of a historical resource.
These actions cannot be fully mitigated.

Moderate

Actions involving the modification of a heritage item, including altering the setting of a heritage item
or landscape, partially removing archaeological resources, or the alteration of significant elements
of fabric from historic structures.
The impacts arising from such actions may be able to be partially mitigated.
Actions that would result in the slight alteration of heritage buildings, archaeological resources, or
the setting of an historical item.

Minor

The impacts arising from such actions can usually be mitigated.
Negligible

Actions that would result in very minor changes to heritage items.

Neutral

Actions that would have no heritage impact.

1.5

Report authorship

This report was prepared by Jayden van Beek (Graduate Heritage Consultant), Duncan Jones
(Heritage Consultant) and Charlotte Simons (Heritage Consultant). Abi Cryerhall (Principal, Historic
Heritage) and Sandra Wallace (Director) reviewed the report.

Page 19

Sydney Harbour Bridge Step Free Access
Statement of Heritage Impact

1.6

Limitations

This report was prepared in reference to the concept design documentation prepared by Cardno in
2017, and the revised concept design options for the Southern Precinct Council Depot prepared by
DEM in 2017. As such, the assessment of impact in this report is based on a preliminary design for
the SHB Step Free Access project, and should be updated when the detail design of the final
proposal has been developed.
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2.0

STATUTORY CONTEXT

2.1

Relevant legislation

2.1.1

Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) provides a
legislative framework for the protection and management of matters of national environmental
significance, that is, flora, fauna, ecological communities and heritage places of national and
international importance. Heritage items are protected through their inscription on the World Heritage
List (WHL), Commonwealth Heritage List (CHL) or the National Heritage List (NHL).
The EPBC Act stipulates that a person who has proposed an action that will, or is likely to have; a
significant impact on a World, National or Commonwealth Heritage site must refer the action to the
Minister for the Environment (hereafter the Minister). The Minister would then determine if the action
requires approval under the EPBC Act. If approval is required, an environmental assessment would
need to be prepared. The Minister would approve or decline the action based on this assessment.

2.1.2

Heritage Act 1977

The NSW Heritage Act 1977 (Heritage Act) is the primary piece of State legislation affording protection
to heritage items (natural and cultural) in New South Wales. Under the Heritage Act, ‘items of
environmental heritage’ include places, buildings, works, relics, moveable objects and precincts
identified as significant based on historical, scientific, cultural, social, archaeological, architectural,
natural or aesthetic values. State significant items can be listed on the NSW State Heritage Register
(SHR) and are given automatic protection under the Heritage Act against any activities that may
damage an item or affect its heritage significance. The Heritage Act also protects 'relics', which can
include archaeological material, features and deposits.
Under the Heritage Act all government agencies are required to identify, conserve and manage
heritage items in their ownership or control. Section 170 requires all government agencies to maintain
a Heritage and Conservation Register that lists all heritage assets and an assessment of the
significance of each asset. They must also ensure that all items inscribed on its list are maintained
with due diligence in accordance with State Owned Heritage Management Principles approved by the
Government on advice of the Heritage Council of NSW. These principles serve to protect and
conserve the heritage significance of items and are based on NSW heritage legislation and
guidelines.

2.1.3

Environmental Planning and Assessment Act 1979

The Environmental Planning and Assessment Act 1979 (EP&A Act) establishes the framework for
cultural heritage values to be formally assessed in the land use planning and development consent
process. The EP&A Act requires that environmental impacts are considered prior to land development;
this includes impacts on cultural heritage items and places as well as archaeological sites and
deposits. The proposal is subject to assessment under Part 5 of the EP&A Act.
The EP&A Act also requires that local governments prepare planning instruments (such as LEPs and
Development Control Plans [DCPs]) in accordance with the EP&A Act to provide guidance on the
level of environmental assessment required. The current Proposed location falls within the boundaries
of the City of Sydney LGA and the North Sydney LGA. Schedule 5 of the City of Sydney LEP 2012
and North Sydney LEP 2013 includes a list of items/sites of heritage significance within these LGAs.
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North Sydney LEP 2013
The North Sydney LEP lies within the North Sydney LGA. The North Sydney LEP aims to make local
environment provisions for land in North Sydney in accordance with relevant standard environmental
planning instrument under section 33A of the Act.
Sydney LEP 2012 and Heritage DCP 2006
The Sydney LEP and Heritage DCP lie within the City of Sydney LGA and specify conditions of
development consent within heritage listed items. The aim of the LEP and DCP in relation to heritage
is to conserve the heritage significance of heritage items and heritage conservation areas, including
associated fabric, settings and views. The LEP lists items of heritage significance areas.
Sydney Regional Environmental Plan (REP) (Sydney Harbour Catchment) 2005
The Sydney REP (Sydney Harbour Catchment) 2005 was prepared under the EP&A Act and includes
the ‘Sydney Harbour Bridge, including approaches and viaducts (road and rail)’ in its schedule of
heritage items. It also includes the buffer zone for the Sydney Opera House.

2.1.4

State Environmental Planning Policy (Infrastructure) [ISEPP] 2007

State Environmental Planning Policy (Infrastructure) 2007 (the Infrastructure SEPP) aims to facilitate
the effective delivery of infrastructure across the State.
Clause 94 of the Infrastructure SEPP 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.
The definition of road infrastructure facilities of Infrastructure SEPP includes vehicle or pedestrian
bridges.
As the proposal is for a road infrastructure facility and is to be carried out by Roads and Maritime, it
can be assessed under Part 5 of the EP&A Act. Development consent 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. The northern
works area does not affect land or development regulated by State Environmental Planning Policy
(State and Regional Development) 2011 or State Environmental Planning Policy (Major Development)
2005.
Part 2 of the Infrastructure SEPP contains provisions for public authorities to consult with local
councils and other public authorities prior to the commencement of certain types of development.

2.1.5

Non-statutory registers

Register of the National Estate
The Register of the National Estate (RNE) is a list of natural, Aboriginal and historic heritage places
throughout Australia. It was originally established under the Australian Heritage Commission Act
1975. Under the Act, the Australian Heritage Commission entered more than 13,000 places un the
register. Following amendments to the Australian Heritage Council Act 2003, the RNE was frozen on
19 February 2007 and ceased to be a statutory register in February 2012. The RNE is now
maintained on a non-statutory basis as a publicly available archive and educational resource.
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Register of the National Trust
The National Trust of Australia is a community-based, non-government organisation committed to
promoting and conserving Australia’s Indigenous, natural and historic heritage. The Register of the
National Trust (RNT) was established in 1949. It is a non-statutory register.
City of Sydney Register of Significant Trees 2013
The City of Sydney Register of Significant Trees is a list of the tress within the City of Sydney which
are deemed to have environmental, cultural or heritage value based on their historical, cultural, social,
ecological or outstanding visual elements.

2.2

Heritage register listings

A search of all relevant registers was undertaken on 08 July 2016. The results are displayed below in
Table 5. The details of heritage items in the vicinity of the study areas are provided in Table 6 for the
southern study area and Table 7 for the northern study area.
The curtilage for the SHR-listed SHB, as well as heritage items located within the visual buffer zones,
are illustrated in Figure 6 and Figure 7. The Sydney Opera House World Heritage listing buffer zone
is illustrated in Figure 8.
Table 5: Register search for the Sydney Harbour Bridge
Register

Listing

World Heritage List

The Sydney Harbour Bridge is not registered on the World
Heritage List

National Heritage List

Sydney Harbour Bridge is registered on the National Heritage
List (Item no.105888)

Commonwealth Heritage List

Sydney Harbour Bridge is not registered on the
Commonwealth Heritage List

State Heritage Register

Sydney Harbour Bridge, approaches and viaducts (road and
rail) is registered on the State Heritage Register (SHR Item
no.00781)

Section 170 Registers

Sydney Harbour Bridge, approaches and viaducts is
registered on the Roads and Maritime section 170 Heritage
and Conservation Register (Item no.4301067)
Sydney Harbour Bridge (Rail Property Only) is registered on
the RailCorp Section 170 Heritage and Conservation Register
(Item no.4801059)

Sydney LEP 2012

Sydney Harbour Bridge approaches group including pylons,
pedestrian stairs and access roads is registered on the
Sydney LEP 2012 (Item no.I539)

North Sydney LEP 2013

Sydney Harbour Bridge approach viaducts, arches and bays
under Warringah Freeway is registered on the North Sydney
LEP 2013 (Item no.I0530)

Register of the National Estate (non-statutory)

Sydney Harbour Bridge is registered on the Register of the
National Estate (Item no.1857)

Register of the National Trust of Australia (nonstatutory)

Sydney Harbour Bridge is registered on the Register of the
National Trust of Australia (NSW)
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Table 6: Details of listed heritage items located with the southern visual buffer zone
Item Name

Address

Lot No.

Significance Item/Listing Number

Sydney Opera
2 Circular Quay east, Sydney (buffer Lot 4 DP
House (buffer zone) zone extends to Argyle Street and 787933
Fitzroy Street)
Lot 5 DP
775888

National
World

WHL (#105914)
NHL (#105738)
SHR (# 01685)
City of Sydney LEP
2012 (#I1712)
RNE (#2353)
RNT

The Rocks (Argyle
Street) Railway
Underbridge

Concrete Arch Over Argyle Street,
Sydney 2000

State

RailCorp s170
Register (SHI#
4801821)

Argyle Bridge

Cumberland Street, The Rocks
2000

Part Lot 31 State
DP 773812

SHR (#01522)
SHFA s170 (SHI#
4500475)

Argyle Cut

Argyle Street, The Rocks 2000

Lot 0/8 DP
261775

State

SHR (#01523)
SHFA s170 (SHI#
4500461)

Glenmore Hotel

96-98 Cumberland Street, The
Rocks 2000

Lot 106 DP State
264104

SHR (# 01549)
SHFA s170 (SHI#
4500009)

The Argyle Stores

12-20 Argyle Street, The Rocks
2000

Lot 9 DP
246098

State

SHR (# 01524)
SHFA s170
(#4500001)
RNE (#2118)

Avenue of trees on Argyle Street, The Rocks 2000
Argyle Street

Local

City of Sydney
Register of Significant
Trees

Cockscomb Coral
near the
Cumberland Stairs

Local

City of Sydney
Register of Significant
Trees

99 Cumberland Street, The Rocks
2000

Table 7: Details of listed heritage items located adjacent to the northern study area
Item Name

Address

Lot No.

Milsons Point
Railway Station
Group

North Shore railway, Milsons Point
2061

State

SHR (# 01194)
RailCorp s170 (SHI#
4801026)
North Sydney LEP
2013 (# I0539)

North Sydney Bus
Shelters

Various (example near the study
area is located opposite 7-9
Broughton Street, Kirribilli 2061)

Local

North Sydney LEP
2013 (# I 0407)

Local

North Sydney LEP
2013 (# I 0185)

Lots 3 and Local
4, Section B,
DP 1537

North Sydney LEP
2013 (# I0186)

St John the Baptist 7-9 Broughton Street, Kirribilli 2061 Lots 5-8,
Anglican Church
Section B,
DP 1537
The Fantasia
Preschool

11-17 Broughton Street, Kirribilli
2061

Significance Item/Listing Number
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2.3

Sydney Harbour Bridge Conservation Management Plan

The Heritage Council of NSW endorsed SHB CMP 2007 provides a framework for the bridge’s
ongoing care and management, including decisions about its conservation, use and development,
and to provide a reference for future applications for works to the bridge. However, at the time of this
report the endorsement for the CMP 2007 has lapsed. Recommendations from the CMP 2007 will be
used as a guide for conservation policies for the SHB.
There are a number of conservation policies from the SHB CMP 2007 which are relevant for the
proposed works. These policies have been employed to guide conservation and heritage approaches
for this assessment. Relevant CMP policies are addressed in relation to the heritage impacts of the
proposal in Section 8.5.
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Figure 5: National Heritage List curtilage boundary of the SHB, with the indicative locations of
the northern and southern study areas marked in purple

Page 26

Sydney Harbour Bridge Step Free Access
Statement of Heritage Impact
Figure 6: SHB Curtilage and other heritage listed items adjacent to the lift construction area
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Figure 7: SHB Curtilage and other heritage listed items adjacent to the lift construction area
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Figure 8: Sydney Opera House buffer zone, with the indicative locations of the two study areas
marked in purple
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3.0

HISTORICAL BACKGROUND

3.1

The Argyle Cut

The Argyle Cut is a prominent landmark in the area associated with Cumberland Street and later, the
SHB. Initially a walkway had been cut into the rocky precipice, but its steep alleyways and crude
steps eventually became deteriorated and unsafe for those travelling on foot. In 1832, Government
Architect Edward Hallen proposed that a road should be cut through the dividing peninsula along the
alignment of Argyle Street. This proposal was accepted and the cutting was begun by convict labour
in 1843. After being abandoned halfway through, works eventually resumed and were completed in
1859. The completion of the cut had a lasting impact on The Rocks, dramatically altering the
streetscape and how people moved through the town. As part of the improvements undertaken by the
Sydney Harbour Trust, Gloucester and Cumberland Streets were realigned and the two original road
bridges over the Argyle Cut were replaced by the current single bridge at Cumberland Street in 1911.
Figure 9: Argyle Cut with Argyle Bridge
looking west c. 1901 (Source: Mitchell
Library)

3.2

Figure 10: Argyle Cut with Argyle Bridge looking
west in 1917 (Source: Mitchell Library)

Development of the north shore

Little to no evidence exists of subdividing or farming taking place in present-day Kirribilli until 1806
when prominent merchant Robert Campbell purchased the grant.1 In 1822, the whole area was
leased to James Milson, the first European to permanently settle in the Kirribilli area and after whom
Milsons Point is now named. Milson kept cattle and grew various crops on the land and the property
remained undisturbed until the late 1820s, with no records of subdivision, lease or development in
existence.
Development in the area increased after the establishment of the North Shore Steam Ferry Company
in 1861. This facilitated the construction of a road network and services. The promise of a harbour
bridge or tunnel from the 1880s further increased the popularity of the area, and the areas away from
the harbour frontage were popular for the construction of smaller cottages and terraces for local
workers. One of the other buildings constructed during this period was the St John the Baptist
Anglican Church. The church was originally a branch of Christ Church St Leonards, with its opening
service being held in 1884. Due to low attendance numbers, it was eventually closed in the 1980s.
Most recently it was acquired by the Anglican Church in 2007. In 1909 the church had constructed a

1

The Sydney Morning Herald, ‘Famous Old Home: Admiralty House’, Sydney, 28/1/1950
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separate hall adjacent to the church to be used as a hall. Initially utilised as a Sunday School, the hall
was extended to the east and reused as a preschool following the closure of the church in the 1980s. 2

3.3

Construction of the Sydney Harbour Bridge

As early as 1815, Francis Greenway had suggested to Governor Macquarie that a bridge be
constructed across the harbour, and throughout the nineteenth century various proposals were made
for such as bridge.
Tenders were eventually called for the design of a bridge in 1923, with specifications set out by J.J.C
Bradfield, who had been appointed as Chief Engineer, SHB, City Transit and Metropolitan Railway
Construction. Bradfield recommended the arch design of the English firm Dorman Long & Co Ltd,
which was accepted by the Government in March 1924. 3
During the early 1920s, hundreds of buildings on either side of the harbour were resumed and
demolished to make room for the bridge and approaches (Figure 11). One of these buildings was the
original Glenmore Hotel. The current Glenmore Hotel is in fact the second hotel on Cumberland
Street to bear that name. The original Glenmore Hotel was built in the 1880s and was located further
north along Cumberland Street on the west side of the road. By 1919 the hotel was reported to be in a
‘ruinous and dilapidated’ state and Tooth & Co accepted an offer to relocate to the location of the
current hotel.4
The first sod for the bridge construction was turned on 28 July 1923, and work on the approach spans
was carried out during 1923 and 1924. In January 1925, excavation began at Dawes Point and the
foundation stone for the southern abutment towers was laid in March. By the end of March, the first
shipment of steel had arrived from England and fabrication workshops were built at Lavender Bay.5
Construction of the bridge continued until 1932 (Figure 12 to Figure 15).
The construction of the approaches of the SHB also included the construction of the railway
infrastructure. The Argyle Railway Underbridge was part of the construction of the southern
approach, with construction starting in 1928 and finishing between 1929 and 1931. Construction of
the Argyle Street underbridge included the widening of the Argyle Cut and the demolition of an older
stone arch bridge.6 From 1929 to 1932, Milsons Point Railway Station Group was constructed at the
northern approach (Figure 16). The station was originally called Kirribilli Station, however, prior to its
completion and opening it was renamed Milsons Point.
Construction of the SHB finished in January 1932, and in February the bridge was test loaded. At the
time of its completion, the SHB was the largest structure in Sydney. It was officially opened on 19
March 1932 by Premier Jack Lang, followed by a parade over the bridge (Figure 17).7 It was at the
top of the south bridge stairs that the famous incident when Captain F.E. de Groot prematurely
slashed the blue ribbon with his sword at the Bridge opening occurred.
Various changes have been made to the SHB since its construction, generally in response to changes
in transport (such as the closure of the tram line and the construction of the Cahill and W arringah
Expressways), traffic management and safety standards.
Remaining land cleared for the bridge was soon used as bus terminal and waiting bay. Although a
number of buildings were demolished after the 1930s, little development activity took place in the area
2

OEH SHI 2013a
GML 2007, p. 12
4 OEH SHI 2011b
5
GML 2007, pp. 12-4
6 OEH SHI 2009a
7
GML 2007, pp. 17-8
3
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for the next thirty years and many of the original structures associated with The Rocks were
preserved. Proposed developments in the 1960s and 70s sparked an emerging interest in the
preservation of the historic area. A number of rallies were organised to stop the development of two
high rise residential and office buildings on the land. A Green Ban ensued and in 1977, the Heritage
Act was introduced, both of which assisted in the protection of The Rocks from further development.
Today the eastern side of the bridge’s southern approach, including Cumberland Street, is occupied
by a number of the original nineteenth century terraces and historic structures such as the Australian
Hotel.
Figure 11: View of Princes, Cumberland & Upper Fort Streets, before demolition for the
southern approaches, dated 1927. The southern study area is visible on the left, though there
is no sign of the original Glenmore Hotel, indicating that it had already been demolished
(Source: Roads and Maritime)
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Figure 12: The pedestrian walkway along the southern approach, dating to c. 1925-1932 during
the construction of the bridge

Figure 13: View of the southern approaches and the study area from the Cumberland Street
bridge stairs, dated 1953 (Source: Roads and Maritime)
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Figure 14: Birdseye view of the northern approaches, signed by Bradfield in 1926. The stairs
on Broughton Street are visible on the far left, and the northern study area is just out of shot

Figure 15: Sweep of the northern approach under construction during the late 1920s, with
Broughton Street and the northern study area visible on the right (Source: Stanton Library)

`
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Figure 16: View of the eastern entrance to Milsons Point Railway Station around the time of its
opening in 1932. The Broughton Street steps and the northern study area are visible on the
left, and the concrete parapet with its circular and rectangular frieze design is visible along the
top of the bridge

Figure 17: Aerial view south over Milsons Point showing Sydney Harbour Bridge opening
celebrations in 1932. The northern study area is visible on the bottom left of the approach
(Source: Stanton Library)
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4.0

SITE ANALYSIS

4.1

Introduction

A site inspection of the study area was conducted on 9 May 2016 by Duncan Jones (Heritage
Consultant). A second inspection was conducted on 29 July 2016 with Dan Percival (Roads and
Maritime), Duncan Jones (Artefact Heritage), Sarah-Jane Brazil and Carole-Lynne Kerrigan (Heritage
Division). The aim of the survey was to inspect the study areas, the SHB and the adjacent heritage
items located within 50 metres of the proposed works. This was undertaken in order to assess the
potential physical and visual impacts that the lift structures would have on the fabric and setting of the
SHB, adjacent heritage items and surrounding streetscape. Each study area will be discussed
separately below.

4.2

Site inspection of southern study area

The southern study area is located immediately north of Argyle Street, between the east side of the
SHB and the west side of Cumberland Street (Figure 3). The area predominantly consists of two brick
council depot buildings owned by City of Sydney with chain mesh fencing preventing access to the
Argyle Cut in the south. Several mature trees (London Plane trees) with associated garden beds that
also feature some plantings are located at the base of the SHB retaining wall (Figure 18). A public
bituminised pedestrian footpath runs alongside Cumberland Street and a section of concrete paving
leads from the road to the depot buildings.
The concrete rendered retaining wall of the southern approach of the SHB rises up along the western
side of the study area. The top of the wall is capped with a reinforced concrete parapet. The parapet
is divided into smaller panels and ornamented with a simplified, classically-inspired relief on the
exterior face composed of circular and rectangular elements. The ornamentation consists of two
different frieze designs. The simplest design, which is present on the parapet immediately above the
depot buildings, consists of alternate concentric paterae and rectangular panels (Figure 19). The
other design, which is only used over arches such as the one over Argyle Street immediately to the
south, consists of groups of rings in threes with panels between them (Figure 20). On the west side of
the parapet, which is only decorated with rectangular panels, is the concrete pedestrian walkway, with
the road surface of the bridge rising up above this (Figure 21). The walkway comprises an existing
drainage system as well as existing services fixed to the steel barrier on the west side of the footpath
(Figure 23).
Situated opposite the study area on the south side of the Argyle Cut is the Cumberland Street stairs
for the SHB (Figure 26). To the north of the study area, the bridge span of the SHB is visible in the
distance (Figure 27). The east side of Cumberland Street primarily consists of tall brick commercial
and residential buildings. Views from the Argyle Bridge and the SHB walkway look out over The
Rocks, including the avenue of trees on Argyle Street and the Sydney Opera House (Figure 29).
Located within 50 metres of the area of proposed works are a number of heritage listed items. Of the
buildings on the east side of Cumberland Street the Glenmore Hotel is the one directly opposite the
depot buildings (Figure 29), with the Argyle Stores being located down behind this along Argyle
Street. The Argyle Bridge, Argyle Cut and The Rocks (Argyle Street) Railway Underbridge are all
located immediately to the south of the study area (Figure 20). A large mature Cockscomb Coral tree
is located to the south-east of the Cumberland Street Stairs (Figure 27).
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Figure 18: West view of the southern study
area and council depot buildings from outside
the Glenmore Hotel on the east side of
Cumberland Street

Figure 19: West view of the SHB retaining
wall, showing the concentric paterae and
rectangular panels frieze design along the
parapet at the top

Figure 20: West view of the Argyle Cut to the Figure 21: North view along the SHB
south of the study area, showing the group of pedestrian walkway
three rings frieze design

Figure 22: Detail shot of concrete paving on
SHB pedestrian walkway

Figure 23: Detail shot of existing drainage
system along SHB pedestrian walkway
showing existing services above and roadway
beyond.
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Figure 24: North view along the SHB
pedestrian walkway showing the existing
grades, roadway seen to left

Figure 25: Shot showing existing drainage
system along the SHB pedestrian walkway
(open drainage pipe behind fencing)

Figure 26: South view along the Argyle Bridge Figure 27: North view of the study area from
and down Cumberland Street, with the
the top of the Cumberland Street stairs, with
Cumberland Street stairs visible on the right the bridge span of the SHB visible in the
background

Figure 28: East view looking out over The
Rocks from the top of the Cumberland Street
Stairs

Figure 29: View of the Glenmore Hotel from
the study area
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4.3

Site inspection of northern study area

The northern study area is located between the east side of the SHB and the west side of Broughton
Street, north of the intersection of Broughton and Bligh Streets (Figure 4). The area currently consists
of a brick paved footpath at the base of the SHB retaining wall (Figure 30Figure 30 to Figure 32).
Immediately to the north of the proposed lift structure location is a square timber-framed bus shelter
with terracotta shingle roof (Figure 32 and Figure 33). Along the edges of the footpath on the east and
west sides of Broughton Street is a row of immature tree plantings. Existing lighting in the area
consists of a mix of tall modern streetlights and painted double arm lights.
The concrete rendered retaining wall of the northern approach of the SHB rises up along the western
side of the study area. The northern approach span is very similar to the southern approach span in
that it is also capped with a reinforced concrete parapet, that is ornamented with an alternate
concentric paterae and rectangular panel frieze design (Figure 32). In some places the concrete of
the parapet is cracked and has been patched up with new concrete (Figure 34). On the west side of
the parapet, which is decorated with rectangular panels, is the concrete pedestrian walkway. Unlike
the southern approach, the pedestrian walkway along the northern approach is level with the road
surface of the SHB. The walkway comprises an existing drainage system as well as existing services
fixed to the steel barrier on the west side of the footpath.
A large metal gantry crosses over the SHB road surface immediately adjacent to the proposed lift
structure location. Immediately to the north of the study area are a set of bridge stairs which provide
access to the walkway from Broughton Street (Figure 35). These stairs feature blue metal handrails
and decorative lights on columns. Further to the north and south of the study area are the arches
which cross over Burton Street and Fitzroy Street respectively. Due to the curve of the approach, the
actual bridge span is not visible from Broughton Street (Figure 31). It is however visible from the top
of the stairs (Figure 36). Opposite the study area on the east side of Broughton Street several brick
terrace commercial buildings, as well as a brick church and day care centre, are located.
Located within 50 metres of the area of proposed works are a number of heritage listed items. Of the
buildings on the east side of Broughton Street, the St John the Baptist Anglican Church and the
Fantasia Preschool are directly opposite the proposed lift location on the east side of Broughton
Street (Figure 37). On the SHB approach level, the Milsons Point Railway Station group is located
directly west and southwest of the proposed lift location.
Figure 30: Northwest view of the northern
Figure 31: South view down Broughton Street
study area from the footpath on the west side from the northern study area
of Broughton Street
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Figure 32: Southwest view of the northern
study area, showing the bus shelter and the
decorative frieze along the parapet at the top
of the retaining wall

Figure 33: North view of Broughton Street
from the study area

Figure 34: View of the west side of the parapet
in the study area, showing the simple
rectangular panel ornamentation and the
concrete patch work

Figure 35: South view of the bridge stairs on
Broughton Street which provide access to the
pedestrian walkway along the northern
approach

Figure 36: South view towards the bridge
Figure 37: East view of the St John the Baptist
span of the SHB from the pedestrian walkway Anglican Church and the Fantasia Preschool
with existing services seen to right of
footpath
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5.0

HERITAGE SIGNIFICANCE

5.1

Introduction

This section identifies the significance of the SHB and the listed heritage items adjacent and in
proximity to the site location. Full significance assessments for the SHB and nearby heritage listed
items is located in Appendix A.

5.2

Sydney Harbour Bridge

The SHB is a monumental landmark in the centre of the city of Sydney, and one of the world’s most
globally recognised bridges. It is an important visual element in the Sydney cityscape which can be
viewed from many key points around the harbour. The steel arched form, Art Deco inspired granite
pylons and composite approach spans create an iconic and dramatic composition that consistently
evokes a positive response from observers.
The SHB is listed on multiple registers and has heritage value at a local, state and national level. The
assessments of the SHB against the national and NSW heritage assessment criteria is provided in
Table 8 and Table 9 below.

5.2.1

National heritage values

The NHL listing of the SHB includes the following statement of significance: 8
The building of the Sydney Harbour Bridge was a major event in Australia's history,
representing a pivotal step in the development of modern Sydney and one of Australia’s
most important cities. The bridge is significant as a symbol of the aspirations of the nation, a
focus for the optimistic forecast of a better future following the Great Depression. With the
construction of the Sydney Harbour Bridge, Australia was felt to have truly joined the
modern age, and the bridge was significant in fostering a sense of collective national pride in
the achievement.
The Sydney Harbour Bridge was an important economic and industrial feat in Australia's
history and is part of the nationally important story of the development of transport in
Australia. The bridge is significant as the costliest engineering achievement in the history of
modern Australia, and this was extraordinary feat given that it occurred at the severest point
of the Great Depression in Australia.
The bridge is also significant for its aesthetic values. Since its opening in 1932, the Sydney
Harbour Bridge has become a famous and enduring national icon, and remains Australia’s
most identifiable symbol. In its harbour setting, it has been the subject for many of
Australia’s foremost artists, and has inspired a rich and diverse range of images in a variety
of mediums – paintings, etchings, drawings, linocuts, photographs, film, poems, posters,
stained glass - from its construction phase through to the present.
The Sydney Harbour Bridge is also significant as one of the world's greatest arch bridges.
Although not the longest arch span in the world, its mass and load capacity are greater than
other major arch bridges, and no other bridge in Australia compares with the Sydney
Harbour Bridge in its technical significance. In comparing Sydney Harbour Bridge with
overseas arch bridges, Engineers Australia has drawn attention to its complexity in
combining length of span with width and load carrying capacity. The construction of Sydney
Department of Environment and Energy Australian Heritage Database 2007, “Sydney Harbour Bridge, Bradfield
Hwy, Dawes Point – Milsons Point, NSW, Australia”.
8
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Harbour Bridge combined available technology with natural advantages provided by the site.
The designers took advantage of the sandstone base on which Sydney was built, which
enabled them to tie back the support cables during construction of the arch, and to
experiment with massive structures. Although designed more than 80 years ago, the bridge
has still not reached its loading capacity.
The bridge is also significant for its important association with the work of John Job Crew
Bradfield, principal design engineer for the New South Wales Public Works Department,
who ranks as one of Australia's greatest civil, structural and transport engineers.

Table 8: Significance assessment for the Sydney Harbour Bridge against the National heritage
assessment criteria
Criterion

Explanation
The building of the Sydney Harbour Bridge as a transport facility linking the city with the
north shore was a major event in Australia's history, and represented a pivotal step in the
development of modern Sydney and one of Australia’s most important cities. The bridge
became a symbol for the aspirations of the nation, a focus for 'optimistic prognostications
of a better future' following the Depression. The bridge represented an important step in
transforming the city of Sydney into a modern metropolis. Internationally, the bridge was
recognised as a symbol of progress and a vision of a splendid future.
The building of the Sydney Harbour Bridge was an important part of the technical
revolution of the 1930s and seen as evidence of Australia's industrial maturity. The bridge
represented the mechanical age displacing the pastoral and agricultural way of life on
which Australia's economy had been based. The scale of the operations was enormous
and at the time of its construction, it was the widest long-span bridge in the world.

The Sydney Harbour Bridge includes a steel arch spanning the harbour between Milsons
Point on the north side and Dawes Point on the south side, and elevated approaches to the
arch from both the north and south sides. The arch is made up of two 28-panel arch
A – Events, Processes
trusses set in vertical planes, 30 metres apart centre to centre, and braced together
laterally. Two granite-faced concrete pylons, with a height of 89 metres above mean sea
level, are located at each end of the arch. A deck carrying road and rail traffic is suspended
from the arch. Pairs of hangers, ranging in length from 7.3 metres to 58.8 metres, support
cross-girders, each weighing 110 tonnes, which support the deck. The northern and
southern approaches each contain five spans, constructed as pairs of parallel-chord, sixpanel steel trusses. The spans are supported by pairs of concrete piers faced with granite.
The combined length of the approach spans is 646 metres.
The Sydney Harbour Bridge is an outstanding cultural landmark for the nation and
represents a highly significant place in Australia's cultural history. The opening of the
Sydney Harbour Bridge was a momentous occasion, drawing remarkable crowds
estimated at nearly one million people.
Since its opening in 1932, the Sydney Harbour Bridge has become a famous and enduring
national icon and symbol of Australia. The bridge remains one of Australia’s most
identifiable symbols.
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Criterion

E – Aesthetic
characteristics

Explanation
Sydney Harbour Bridge is an integral component of the Sydney Harbour vista and
represents one of the most recognisable and iconic images in the world. It is the
picturesque blending of the natural environment and man-made structures around the
harbour foreshores that has proved an inspiration for generations of artists and writers. In
its harbour setting, it has inspired a rich and diverse range of images in a variety of
mediums – paintings, etchings, drawings, linocuts, photographs, film, poems, posters,
stained glass - from the date of its construction through to the present day.
The bridge is conceivably one of Australia’s most-photographed cultural landmarks, and
striking images of the bridge have been captured by some of Australia’s best-known
photographers.
The Sydney Harbour Bridge has also been replicated in tourist posters, postcards, crafts
and the folk arts, its image reproduced in media including glass, ceramic, metal, shells and
crochet cotton, embroidery and etchings in a huge array of objects.
The Sydney Harbour Bridge may be considered the world's greatest arch bridge. Although
not the longest arch span in the world, its mass and load capacity are greater than other
major arch bridges. No other bridge in Australia compares in its technical significance with
the structure of the Sydney Harbour Bridge and its pylons and constructed approaches
between Argyle Street in the south and Arthur Street in the north.

F – Creative or
technical achievement The construction of Sydney Harbour Bridge combined available technology with natural
advantages provided by the site. The bridge is an outstanding technical and construction
achievement of the Twentieth Century. The designers took advantage of the sandstone
base on which Sydney was built - which enabled them to tie back the cables during
construction of the arch and to experiment with massive structures. Although designed
during the 1920s and 1930s the bridge has still not reached its loading capacity.

G – Social value

It was part of John Job Crew Bradfield's vision for the bridge that it be used at times of
national rejoicing. Since its opening, it has regularly supported flags, banners, and
especially fireworks, becoming a focus for national and local celebrations. Community
ceremonial and celebratory occasions centred on Sydney Harbour Bridge, either for the
people of Sydney or the broad Australian community, are well recognised and have been
widely noted. Since 1932, the broad Australian community has identified the Sydney
Harbour Bridge as one of the most nationally and internationally recognised symbol of
Australia and the bridge in its harbour setting represents a composite national symbolic
image.

John Job Crew Bradfield ranks with other engineers whose close involvement in a broad
range of projects contributed to Australia's national development. As principal design
engineer for the New South Wales Public Works Department, Bradfield was largely
responsible for finally bringing the Sydney Harbour Bridge to fruition. As Chief Engineer, he
prepared the general design specification and supervised the whole project on behalf of the
Government of New South Wales, also integrating the bridge into the Sydney road, tram
H – Significant people and rail system.
Bradfield was nationally recognised through his appointments to the Australian National
Research Council and the Australian Commonwealth Standards Advisory Committee. The
Institution of Engineers, Australia awarded him the Peter Nicol Russell Memorial Medal in
1932, and he also received the Kernot Memorial Medal from the University of Melbourne in
1933, and the Telford Gold Medal from the Institution of Civil Engineers, London in 1934.
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5.2.2

State heritage significance

SHB, approaches and viaducts (road and rail) is listed on the SHR and has historical, aesthetic or
technical, social and research potential heritage values. The SHR listing contains the following
statement on the significance:9
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 to the increasing traffic problems associated with the bridge (Walker and Kerr
1974).

Table 9: Significance assessment for the Sydney Harbour Bridge, approaches and viaducts
(road and rail) against the NSW heritage assessment criteria
Criterion

Explanation
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. (Walker and Kerr 1974)

A – Historical
Significance

B – Associative
Significance

BRADFIELD PARK NORTH (SANDSTONE WALLS):
"The archaeological remains are demonstrative of an earlier phase of urban development
within Milsons Point and the wider North Sydney precinct. The walls are physical evidence
that a number of 19th century residences existed on the site which were resumed and
demolished as part of the Sydney Harbour Bridge construction" [Statement of Heritage
Impact - Sandstone Walls: Bradfield Park North, Milsons Point (2003: 8), McFadyen and
Stuart, HLA Envirosciences].
The Sydney Harbour Bridge has strong associations with Dr JJC Bradfield, who was
primarily responsible for its conception, design and construction. Bradfield was the Chief
Engineer, SHB, City Transit and Metropolitan Railway Construction, and the leading figure
in the development of Sydney’s transport system in the first part of the twentieth century.
The construction of the bridge is also associated with the British team of engineers, Sir
Ralph Freeman and contractors Dorman Long and Co. The bridge was the outstanding
work of Freeman’s career but his contribution was marred by a dispute with Bradfield
regarding who was responsible for its design.
The bridge has strong associations with the families and descendants of the workers who
built it, and who recognise its role during the Depression as the so-called ‘iron lung’ in
providing employment and protection from hardship or the dole.

C – Aesthetic or
Technical
Significance

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. (Walker
and Kerr 1974)

D – Social
Significance

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)

9

OEH SHI 2007
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Criterion

Explanation

E – Research
Potential

BRADFIELD PARK NORTH (SANDSTONE WALLS):
"The archaeological remains have some potential to yield information about the previous
residential and commercial occupation of Milsons Point prior to the construction of the
Sydney Harbour Bridge transport link" [Statement of Heritage Impact - Sandstone Walls:
Bradfield Park North, Milsons Point (2003: 8), McFadyen and Stuart, HLA Envirosciences].
The bridge is a uniquely important development in Sydney’s transportation network. As it
introduced a main road and rail connection across Sydney Harbour, the bridge was the
single most important factor in the expansion of metropolitan Sydney north of the harbor.

F – Rarity

The SHB Movable Heritage Collection is a collection of rare surviving relics relating to the
construction methodology, technology and materials of the bridge, assembled as part of
the overall construction program, the first time in Australia that the construction of a bridge
had been approached in this manner. The SHB Movable Heritage Collection comprises
original relics of the ceremonies and celebrations for the Opening Day of the Bridge and
represents a rare record of Sydney society in the period during the construction of the
Bridge. It also contains rare surviving relics of the fiftieth birthday celebrations of the Bridge
and of the Bicentennial celebrations in 1988.
The bridge is representative of a significant stage in the development of Sydney and
associated changes in modes of transport, including the growing reliance on private motor
vehicles.

G - Representative

5.2.3

The SHB Movable Heritage Collection comprises components, materials, original
memorabilia of the ceremonies and celebrations for the Opening Day of the Bridge. These
items are representative of the technologies in use at the time and utilised for the
construction of the bridge, and is representative of the aesthetic and cultural context during
the construction of the bridge.

Sydney Harbour Bridge components

Table 10 below lists the individual elements of the SHB which are associated with the SHB
approaches and provides a significance grading for each.
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Table 10: Grades of significance for SHB component elements10
Component

Description

Grading

Two pairs of pedestrian stairs were originally constructed on the
SHB. The south-eastern bridge stairs (Cumberland Street) is the
most impressive of the four bridge stair complexes, being composed
of three flights of stairs leading to the bridge footway over the Argyle
Street arch, with a further two flights of stairs which lead to a viewing
platform on the roadway level. The south-eastern bridge stairs
possess semi-circular arched portals which form the basis of the
design.
Bridge stairs in
Cumberland Street,
Observatory Hill,
Ennis Road and
Alfred Street

The southwestern bridge stairs (Observatory Hill) comprise two
flights in line, with the first flight leading to the footway and the
second to the level of a former toll house. It is connected to the
Cumberland Street stairs by a pedestrian subway.

High

The north-western bridge stairs ascend to bridge level in five flights
from the south-eastern side of the Burton Street arch. The northeastern bridge stairs ascend to bridge level in five flights from the
south-western side of the Burton Street arch. The architectural
treatment is much simpler than the southern stairs. There are no
arches or gilded lettering but plain plaques of Moruya granite set into
the eastern and western walls reading “BRIDGE STAIRS’. Stair
balustrades and walls are in the unpainted cement render finish
used throughout the approaches.

About 70 percent of the approach viaducts are supported on mass
concrete retaining walls, varying in height from zero metres at the
northern end to 13 metres at the southern end of the northern
approaches. The concrete is one-metre-thick at the top and widens in
a stepped profile by 300 millimetres every 900 millimetres in height,
increasing in places to a thickness of around 5 metres. The outer
face is battered at a slope of 1 in 24 (or 2.7 degrees to the vertical)
and is divided into plain bays by rusticated pilasters at approximately
20 metre intervals. Alternate pilasters conceal a vertical movement
All original structural joint in one re-entrant corner. Reinforcement is included only in the
elements supporting top section of the wall to strengthen the cornice and dentil course
the railway viaducts
and connect to the reinforced concrete parapet walls which run along
and roadway:
the entire length of the approaches.
retaining walls,
concrete arched
The whole facade is rendered with two coat cement render varying
occupancies and
in thickness from 10-15 millimetres. This was originally specified as
bridges, flat-topped
1:3 cement: sand mixture although lime would probably have been High
beam and slab
included for workability. An excellent standard of workmanship was
construction and
achieved resulting in a uniform colour and texture and a smooth,
dividing walls; Bridge seamless, high quality finish over some quite complex profiles.
stairs in Cumberland
Street, Observatory
Hill, Ennis Road and The architectural treatment of the parapets and pilasters is a
simplified version of the classical detailing employed earlier on the
Alfred Street
sandstone-faced concrete structures at Central Station and on the
bridges and viaducts associated with the electric railway. The
rendered finish was not painted and may have been intended to look
something like sandstone, although no serious attempt to mimic
masonry was made. Naturally, it is a much cheaper finish than either
the sandstone facing used on the earlier city railway structures or the
granite facing used on the masonry elements associated with the
bridge steelwork, (abutment towers, pylons and piers).

10

The schedule of significant fabric is derived from the Schedule of Significant Fabric in the 2007 CHB CMP
(GML 2007, pp. 57 – 61), as well as items noted during site inspections and historical research conducted in 2016
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Component

Description

Rendered
architectural
elements, e.g. walls,
parapets, pilasters,
spandrels

A reinforced concrete parapet runs along the eastern edge of the
SHB at the southern and northern approaches. The parapet is
divided into smaller panels and ornamented with a simplified,
classically-inspired relief composed of circular and rectangular
High
elements. There are two different frieze designs: the simplest one
consists of alternate concentric paterae and rectangular panels, the
other (used only over arches) has groups of rings in threes with
panels between

Original bridge
lighting: bronze
lanterns on Lavender
Street bridge, cast
iron lanterns and
concrete posts on
bridge stairs and
elsewhere

Two type D light fittings are present at the Broughton Street stairs
(one at the top and one at the bottom) adjacent to the northern study
area. These consist of cast iron fittings similar to type C but
High
designed to be mounted on a reinforced concrete post. These were
used to light the approaches and approach spans.

Wearing surfaces of
road, rail, foot and
cycleways

Plant growth, dirt,
water staining and
lime deposits

Grading

A pedestrian walkway is located along the east side of the SHB
commencing at the southern and northern approaches. A pedestrian
Little
footpath is also present along the west side of Cumberland Street
and along the west side of Broughton Street.
In places where water has been unable to drain away from the filling
behind the retaining walls it has emerged through weepholes and
Little
cracks leaving lime stains and causing mould growth.

Paint finishes, graffiti, In some locations, additional cement patching has been added to
cement
the cement render façade of the retaining walls and parapet to cover Intrusive
up deteriorating sections

5.3

Heritage items within 50 metres of the site location

5.3.1

Southern study area

Sydney Opera House Buffer Zone
The Sydney Opera House is listed on the following registers:
•

UNESCO World Heritage Register, Item no. 105914

•

National Heritage List, Item no. 105738

•

New South Wales State Heritage Register, Item no. 01685

•

City of Sydney LEP 2012, Item no. I 712

•

Register of the National Estate, Item no. 2353.

The southern study area is located within the Sydney Opera House buffer zone. The Sydney Opera
House is a building recognised worldwide as an iconic landmark overlooking the water of Sydney
Harbour. In acknowledgement of its cultural significance, the Sydney Regional Environmental Plan
(Sydney Harbour Catchment) 2005 has inserted buffer zone controls for the Sydney Opera House.
The extent of the Sydney Opera House buffer zone is illustrated in Figure 8.
The buffer is intended to give additional protection to the world heritage values of the Sydney Opera
House. The buffer intends to protect views of the site from public places on the foreshores that
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contribute to its world heritage significance balanced against the need for orderly and economic
development of the land.
The Rocks (Argyle Street) Railway Underbridge
•

RailCorp s170 Heritage Register, SHI Item no. 4801821.

The southern study area is located three metres north of the railway underbridge. The Rocks (Argyle
Street) Railway Underbridge is listed on the RailCorp s170 heritage register as a State significant
heritage item due to its historical, associative, aesthetic or technical and representativeness heritage
values. Heritage significance criteria for this item are addressed in Table 18 in Appendix A.
Construction of The Rocks (Argyle Street) Railway Underbridge began in 1928 and was opened to
the public in 1931. The Rocks underbridge consists of a 20-metre concrete barrel arch underbridge
spanning Argyle Street (Figure 38). It is supported by concrete abutments as part of the southern
approach to the SHB, and was one of the earliest railway underbridges to utilise reinforced concrete
on a large scale. It is finished in rendered concrete with filled spandrels and decorative elements in
keeping with the design and style of other underbridges on the Sydney Harbour Bridge approaches,
north and south.
The SHI database contains the following statement of significance 11:
The Argyle Street underbridge has state significance as an essential component of the
southern approaches to the Sydney Harbour Bridge and as part of the greater scheme for
the bridge as envisaged by Dr JJC Bradfield. It was designed and built by the Sydney
Harbour Bridge Branch of the NSW Public Works Department and so was built using
techniques not common in NSW railways construction at the time such as the use of
reinforced concrete. The underbridge is one of a series of underbridges that make up a
highly visible landmark as part of the southern approaches to the Sydney Harbour Bridge.

Figure 38: East view from Argyle Bridge of The Rocks (Argyle Street) Railway Underbridge and
Argyle Cut

11

OEH SHI 2009a
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Argyle Cut
•

New South Wales State Heritage Register, Item no. 01523

•

Sydney Harbour Foreshore Authority (now Property NSW) s170 heritage register
SHI Item no. 4500461

•

Register of the National Estate, Item no. 2117.

The southern study area is located three metres north of the cut. Argyle Cut is listed on the State
Heritage Register and the SHFA s170 heritage register as a State significant heritage item due to its
historical, associative, aesthetic or technical, social, research potential and representativeness
heritage values. Heritage significance criteria for this item are addressed in Table 19 in Appendix A.
The Argyle Cut is a deep rock cutting which provides direct connection between Millers Point and the
Rocks (Figure 38). The cut is covered by the Cumberland Street Bridge (built in 1911) and the
Bradfield Highway (built in the 1930s). The ridge that Argyle Street traverses formed a natural barrier
between Sydney Cove and Darling Harbour, and for decades a more direct route between the two
main wharf areas was sought. The cutting of the sandstone by chain gangs of convicts began in
1843, however the project was abandoned before it was finished due to financial difficulties and the
excavation was not completed until the late 1850s. During the construction of the southern approach
to the SHB the Argyle Cut was widened and the walls straightened, creating an even footpath to both
sides. Today the Argyle Cut largely retains its 1930s alignment.
The SHI database contains the following statement of significance 12:
Argyle Cut is of State heritage significance for its historical and scientific cultural values. The
site is also of State heritage significance for its contribution to The Rocks area which is of
State Heritage significance in its own right.
The Argyle Cut has significance in that it is identified with the changing labour market in
Sydney. It has associations with convict labour and the acceptance of responsibility of urban
growth and public works by the Sydney Council. Argyle Cut has historical significance as an
early east-west route across The Rocks, as an imposing example of convict public works,
and as evidence, in its ongoing changes, crossings and widening, of improvements in the
provision of access and infrastructure, including the work of the Sydney Harbour Trust and
that for the construction of the Sydney Harbour Bridge and its approaches. It has aesthetic
significance with the deep cutting providing a dramatic feature in Argyle Street.
It has been ranked along with Busby's Bore and the building of Circular Quay as one of the
most impressive engineering feats in early Sydney.
The Argyle Cut has social significance as an important feature in The Rocks conservation
area, and contributes strongly to the character of The Rocks. The Argyle cut is held in high
esteem as indicated by its listings on the National Trust register and the Register of National
estate, and thus is recognised by an identifiable group and has importance to the broader
community.
The Argyle Cut has significance from the links it derives with and support function
associated with the development of a society in which it has sat for more than 150 years.
The Argyle Cut has research potential for its association with town planning and street and
urban development in early Sydney, and with the ongoing development of transportation
systems within the city.

12

OEH SHI 2011
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The Argyle Cut is a rare example of early responses to the geographical difficulties
presented to urban growth. The large spine of rock which cut the area into two was a barrier
to the ease of transportation between two important and growing maritime and mercantile
precincts.

Argyle Bridge
•

New South Wales State Heritage Register, Item no. 01522

•

Sydney Harbour Foreshore Authority (now Property NSW) s170 heritage register
SHI Item no. 4500475.

The southern study area is located 15 metres northwest of the bridge. Argyle Bridge is listed as a
State significant heritage item due to its historical, social and research potential heritage values.
Heritage significance criteria for this item are addressed in Table 20 in Appendix A.
The Argyle Bridge consists of a road bridge, along with abutments and pylons, at Cumberland Street
which was constructed in 1911 (Figure 39). The original Argyle Bridges for Gloucester Street and
Cumberland Street were built in 1862 and 1864 reactively. As part of the improvements undertaken by
the Sydney Harbour Trust, Gloucester and Cumberland Streets were realigned and the two road
bridges over the Argyle Cut were replaced by the current single bridge at Cumberland Street. The
current bridge incorporates evidence of the earlier bridge in the form of its abutments.
The SHI database contains the following statement of significance for the item:13
The Argyle Bridge and site are of State heritage significance for their historical and scientific
cultural values. The site and building are also of State heritage significance for their
contribution to The Rocks area which is of State Heritage significance in its own right.
The Argyle Bridge has research potential for its association with town planning, street and
urban development in early Sydney, and with the ongoing development of transportation
systems in The Rocks. The Argyle Bridge is of historical significance as evidence of the
town planning initiatives and urban improvements of the Sydney Harbour Trust in the early
1900s, and of the changes to the road pattern and surrounds involved in the construction of
the Sydney Harbour Bridge in the 1920s-30s.
The Argyle Bridge at Cumberland St is held in high esteem by the residents and visitors to
Sydney, and contributes strongly to the character of The Rocks.

13

OEH SHI 2011a
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Figure 39: Argyle Bridge parapet, south aspect

Glenmore Hotel
•

New South Wales State Heritage Register, Item no. 01549

•

Sydney Harbour Foreshore Authority (now Property NSW) s170 heritage register
SHI Item no. 4500009.

The southern study area is located 30 metres to the west of the hotel. Glenmore Hotel is listed as a
State significant heritage item due to its historical, associative, aesthetic, social, research potential,
rarity and representativeness heritage values. Heritage significance criteria for this item are
addressed in Table 21 in Appendix A.
Glenmore Hotel is a three-storey brick building featuring a Georgian Revival style of architecture
located on Cumberland Street (Figure 40). Constructed in 1921 by the prominent Sydney brewery
Tooth & Co, the current Glenmore Hotel is the second hotel on Cumberland Street to bear that name.
The original was constructed on the western side of the road in the 1880s but was subsequently
demolished during the construction of the SHB.
The SHI database contains the following statement of significance for the item: 14
Glenmore Hotel and site are of State heritage significance for their historical and scientific
cultural values. The site and building are also of State heritage significance for their
contribution to The Rocks area which is of State Heritage significance in its own right.
The Glenmore Hotel was constructed c.1921 by prominent Sydney brewery Tooth & Co and
was designed in the Inter War Georgian Revival style of architecture by a Tooth & Co
resident architect. The Hotel contributes to the historic, aesthetic and social values of the

14

OEH SHI 2011b
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state significant precinct of The Rocks through its use, architectural style, building form,
streetscape contribution and period of construction.
The Glenmore Hotel is significant to the local area for its historic and aesthetic values. It is
historically representative of changing hotel operations during the 20th century due to
shifting legislation and drinking habits. These changes are embodied in the fabric of the
building and are evident in the continuation of the original accommodation uses; the
provision of additional facilities such as bathrooms; and the altering of redundant spaces,
such as the former parlour, for new uses. The Hotel is historically associated with the
prominent Sydney brewery Tooth & Co and its form, fabric and architectural style is
representative of Tooths attempt to improve the image of hotels and drinking during the Inter
War period.
Aesthetically, the Glenmore Hotel is representative of the Georgian Revival style of
architecture that was popular during the Inter War period for the reconstruction or
remodelling of earlier hotels. The characteristic features of the hotel include face brick
walling, rendered and painted details, external tiling, regular fenestration, symmetrical
façade, and multi-paned sash windows. As with most hotels, the Glenmore Hotel has been
altered with the removal of the original façade balconies, parapet and bar although, the
internal spaces have remained largely intact.

Figure 40: View of Glenmore Hotel from Cumberland Street. (Source: OEH SHI 2011b)

The Argyle Stores
•

New South Wales State Heritage Register, Item no. 01524

•

Sydney Harbour Foreshore Authority (now Property NSW) s170 heritage register
SHI Item no. 4500001

•

Register of the National Estate, Item no. 2118.

The Argyle Stores are listed on the SHR and SHFA s170 register as being of State significance.
Heritage significance criteria for this item are addressed in Table 22 in Appendix A. The southern
study area is located 35 metres west of the stores.
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The SHI database contains the following statement of significance for the item: 15
“The Argyle Stores and site are of State heritage significance for their historical and scientific
cultural values. The site and building are also of State heritage significance for their
contribution to The Rocks area which is of State Heritage significance in its own right. The
listings in the registers of both the National Trust and the National Estate demonstrate the
esteem the Stores are held in by the wider community.
The Argyle Stores include substantial remains of one of the earliest surviving commercial
buildings in Sydney, dating from c1826. The complex contains the earliest surviving building
occupied for use as a Customs House from 1830 until 1850. Despite numerous alterations,
the buildings retain much of the fabric of their major phases of development and use as
commercial stores, including the hydraulic hoist. The stores are rare in their ability to
demonstrate changing warehouse design and construction from the early 19th to early 20th
century.
The buildings also demonstrate, through design, space and materials, wholesale and retail
practises which are changing or have changed. The buildings and site are a physical
reminder of the early history of Sydney, occupying a section of the city which was the focus
of commercial maritime activity in the first half of the 19th century. They provide the focus of
present activity in The Rocks. The courtyard is particularly evocative in this respect.
The buildings have historical associations with significant figures in Australian retail and
social history including John Piper, Mary Reiby, Frederick Unwin, Samuel Terry and the
Tooth brothers. Unwin is also significant in the development of The Rocks area.
The Argyle Centre historic precinct makes an imprint contribution to the quality of the
streetscape of the Rocks.
The building fabric constitutes the major potential source of additional information about the
history of the complex, because of the paucity of documentary evidence. The history of The
Rocks and the uses of its buildings illustrate and inform us of the aspirations and way of life
of the Colony, and, later, the State. The construction of these buildings in particular
demonstrates changing architectural and building practises. The buildings and site have the
potential to yield substantial scientific, cultural, technological and archaeological information
relevant to earlier uses and the development of the area.
These buildings are believed to be among the first historic buildings in NSW to be recycled
for new uses in a way designed to respect the earlier historical significance of the site, and
therefore represent an important landmark in the history of conservation. The buildings
provide clear evidence of early conservation practise and philosophy.”

Avenue of trees on Argyle Street
•

Sydney Harbour Foreshore Authority (now Property NSW) Register of Significant Trees, Item no. 3

•

City of Sydney Significant Trees Register.

The southern study area is located 40 metres west of the trees. The Argyle Street trees are listed on
the City of Sydney Significant Trees Register as being of local significance.
The statement of significance of the heritage item is as follows: 16

15
16

OEH SHI 2011d
The City of Sydney Significant Trees Register 2014a, “Argyle Street”
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The upper western portion of Argyle Street, contains row planting of senescent
Moreton Bay Figs (Ficus macrophylla) along the southern verge and two London
Planes (Platanus x acerifolia) adjacent to Holy Trinity the Garrison Anglican Church
(built in 1840).
None of these figs are of individual significance, however they have group
significance at the City/ LGA level (as part of a larger group of figs in this historic
precinct).
The lower portion of Argyle Street, contains two separate and distinctive avenue
species – London Planes (west of Harrington Street) and American Cottonwood
(between Harrington Street and Circular Quay West). Although none of the trees
are significant as individual specimens, they have group significance at the local
level in terms of visual and historic values.
Cockscomb Coral near the Cumberland Stairs
•

City of Sydney Significant Trees Register.

The southern study area is located 40 metres northwest of the tree. The Cockscomb Coral on the
Cumberland Street is listed on the City of Sydney Significant Trees Register as being of local
significance (Figure 41). The following history of the tree has been taken from the City of Sydney’s
Significant Trees register.
This Cockscomb Coral (Erythrina crista-galli) is an outstanding specimen tree believed to be
an Inter-War period planting associated with the modifications and embellishment to
Cumberland Street as a result of construction of the approaches to the Harbour Bridge
(completed 1932). Given the way it is growing amongst the stone wall, it may also be a selfsown specimen that has been allowed to grow.

The City of Sydney Significant Trees Register contains the following statement of significance for the
item:17
This Cockscomb Coral (Erythrina crista-galli) is an outstanding specimen tree. It is
considered to have individual significance at the local level in terms of its visual, historic, and
rarity values. This particular Erythrina species is somewhat rare in the City of Sydney LGA
and this would be the largest known specimen outside the Sydney Royal Botanic Gardens.

17

The City of Sydney Significant Trees Register 2014b, “Cumberland Street (Bridge Stairs)
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Figure 41: The Cockscomb Coral on Cumberland Street. Source City of Sydney Register of
Significant Trees

5.3.2

Northern study area

Milsons Point Railway Station Group
•

New South Wales State Heritage Register, Item no. 01194

•

North Sydney Local Environment Plan 2013, Item no. I 0539

•

RailCorp s170 heritage register, SHI no. 4801026.

The northern study area is located 50 metres southeast of the station. Milsons Point Railway Station
Group is listed as a State significant heritage item due to its historical, associative, aesthetic, social,
rarity and representativeness heritage values. Heritage significance criteria for this item are
addressed in Table 23 in Appendix A.
The SHR and RailCorp S170 curtilage for the station group only extends to the boundaries of the
railway corridor. As a result, the northern site location is not within the heritage curtilage. The North
Sydney LEP 2013 curtilage however is more broad and in some sections extends into Broughton
Street. The northern study area is located on the boundary of the LEP heritage curtilage.
The Milsons Point Railway Station Group consists of the station building, platform, concourse,
subway entrances, walls and abutments and the Burton Street Underbridge (Figure 42). Construction
of the railway station was undertaken between 1929 and 1932 as part of the construction of the
northern approaches of the SHB. The station was originally called Kirribilli Station, however, prior to
its completion and opening it was renamed Milsons Point. Milsons Point Railway Station was officially
opened on 19 March 1932 as part of the larger opening ceremony of the SHB by Lang.

Page 55

Sydney Harbour Bridge Step Free Access
Statement of Heritage Impact
The SHI database contains the following statement of significance for the item: 18
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. The 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.

Figure 42: East view of Milsons Point Railway Station Group from Alfred Street South (Source:
OEH SHI 2010)

North Sydney Bus Shelter
•

North Sydney Local Environment Plan 2013, Item no. I 0407.

The bus shelter is located within the northern study area. The St John’s bus shelter is considered to
be of local significance for its historical, associative, aesthetic and representative heritage values.
Heritage significance criteria for this item are addressed in Table 24 in Appendix A.
The North Sydney Bus Shelters are a series of small square or rectangular shelters located within
North Sydney. The shelters were constructed in 1984 by Stephan Edwards Construction under the
supervision of architect Hugh Slatyer. All of the shelters were modelled after an original former 1920s
tram shelter located on Miller Street, and were designed in a late 20th century nostalgic style.19
The bus shelter located adjacent to the northern site location is BS038 – St John’s (Figure 43). It
features a timber framed pyramidal roof with terracotta shingles, supported by stop-chamfered timber
posts on concrete pads. This bus shelter is no longer in use as a stopping point for buses, with minor
municipal use of the shelter surfaces for advertising panels. The existing bus stops in this area are
located 100m to the north along Broughton Street.

18
19

OEH SHI 2011b
OEH SHI 2014a
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The heritage study of the North Sydney Bus Shelters (North Sydney Council 2015) SHI database
contains the following statement of significance for the item:20
The ‘St John’s bus shelter is a standard timber framed building with hipped terra cotta
shingled roof, in a traditional design modelled on early tram shelters and valued as a visual
landmark, functional shelter and marker of the bus route.

Figure 43: West view of BS038 – St John’s from Broughton Street

St John the Baptist Anglican Church
•

North Sydney Local Environment Plan 2013, Item no. I 0185.

The northern study area is located 20 metres west of the church. The St John the Baptist Anglican
Church is considered to be of local significance due to its rarity and representative heritage values.
Heritage significance criteria for this item are addressed in Table 25 in Appendix A.
The church is a single storey brick building designed in the Victorian Romanesque style (Figure 44).
The church features semi-circular arched windows, a gabled slate roof and a pyramidal tower. The
interior, which has been plastered and painted white, features a decorative cathedral ceiling. The
church was originally a branch of Christ Church St Leonards, with its opening service being held in
1884. It eventually became a separate parish, however, due to low attendance numbers it was
eventually closed in the 1980s. In 1983, it was acquired by the Chinese Christian Fellowship of
Australia and was most recently acquired by the Anglican Church in 2007.
The SHI database contains the following statement of significance for the item: 21
A good small scale Romanesque church in a central location in the Kirribilli commercial
centre. Important church in the development of the locality and attended by prominent
colonials and Australian dignitaries, particularly admirals and Governors General, over the
years. The interior is also of significance.

20
21

North Sydney Council 2015 Planning Proposal: North Sydney Bus Shelters
OEH SHI 2011b
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Figure 44: East view of St John the Baptist Anglican Church from Broughton Street

The Fantasia Preschool
•

North Sydney Local Environment Plan 2013, Item no. I 0186.

The northern study area is located 20 metres west of the preschool. The Fantasia Preschool is
considered to be of local significance due to its historical, aesthetic, social and representative heritage
values. Heritage significance criteria for this item are addressed in Table 26 in Appendix A.
The preschool consists of a single storey dichromatic brick hall designed in the Federation Free Style
(Figure 45). The building features an off-set portico entrance, a corrugated iron and pressed steel
gabled roof, which features four concrete capped piers at the front, four pane windows and a
sympathetic brick addition at the rear. The building was originally constructed as a Church Hall 1909
by the adjacent St John the Baptist Church. Initially utilised as a Sunday School, the hall was
extended to the east and reused as a preschool following the closure of the church in the 1980s.22
The SHI database contains the following statement of significance for the item: 23
Associated with St. Johns Church and the activities of the church. An interesting design
which complements the adjacent church. An important element in the Kirribilli village centre
streetscape.

22
23

OEH SHI 2013a
OEH SHI 2013a
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Figure 45: East view of The Fantasia Preschool from the SHB pedestrian footpath at the
northern approach
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6.0

ARCHAEOLOGICAL ASSESSMENT

6.1

Introduction

This section assesses the archaeological potential and significance of the southern and northern
study areas.

6.2

Previous studies

To date there have been a number of archaeological investigations within The Rocks and around the
SHB. Comparatively fewer investigations have been conducted within the North Sydney area.
Sydney Cove Authority 1995 Dawes Point Battery Archaeological Excavations 1995
In 1995, 1999 and 2000, archaeological excavations of the Battery Site were undertaken by the
Sydney Cove Authority (now Property NSW). The gun battery had originally been built in 1791, and
had remained in operation until 1925. At this time, it was demolished as part of the land resumptions
for the construction of the SHB. Following the completion of the bridge, the previous site of the battery
was covered over by the existing park. The excavations undertaken were able to identify the
foundations of several buildings which had been part of the resumptions, as well as the gun position,
powder magazine and associated features. The excavations highlight that archaeological remains of
the buildings demolished during the resumptions may still be present in some locations.
Godden Mackay Pty Ltd 1996 Cumberland/Gloucester Streets Site: Archaeological
Investigation 1994
Between May 1994 and October 1996, Godden Mackay Pty Ltd (now GML Heritage), on behalf of
Sydney Cove Authority undertook an archaeological excavation and analysis of the artefacts from the
Cumberland/Gloucester site. The site is located at 106-128 Cumberland Street, 110m south of the
southern site. The excavations identified archaeological remains consisting of sandstone and brick
features, footings, post holes and approximately 750,000 artefacts. In total, the remains of 46 historic
buildings and two laneways were identified across the site. The remains have strong historic
associations with the development of The Rocks, and provide great research potential. The
excavations highlight the rich archaeological potential of sites along Cumberland Street.
E. C. J. Lyndon 2000 Archaeological Monitoring: The Australian Hotel and Adjoining Shops,
The Rocks, Sydney
During November 1990 and May 1991, a program of archaeological monitoring was undertaken
during works to the Australian Hotel complex on behalf of the Sydney Cove of Authority. Prior to the
works being carried out, an assessment of the archaeological potential of the site was made, which
determined that the sub-floors of the complex had limited potential as a result of the bedrock along
Cumberland Street, extensive landscaping carried out in the precinct and the construction of the 1910
hotel complex.24 Contrary to the assessment however, during the works substantial architectural
remains of former developments were identified underneath the cellar floors. The archaeological
remains were identified as being evidence of the use of the site during the mid-late nineteenth
century. The report stated that despite the impacts resulting from the construction of the present hotel
complex, the earlier remains were sufficiently intact to provide a coherent picture of the earlier

24

E. C. J. Lyndon 2000 Archaeological Monitoring: The Australian Hotel and Adjoining Shops, The Rocks,
Sydney, p. 5
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construction. The excavation suggested that several sites along Cumberland Street and Gloucester
Street had the potential to contain relatively undisturbed remains.
HLA Envirosciences 2003 Statement of Heritage Impact – Sandstone Walls: Bradfield Park
North, Milsons Point
During landscaping works carried out in Bradfield Park in 2003, the remains of sandstone walls were
identified and recorded by HLA Envirosciences. The sandstone walls were determined to date to the
late 1800s, and were an intact part of the original boundaries surrounding the residence located at
115-117 Alfred Street. They were assessed as being of local significance for their association with the
early period of occupation of Milsons Point and their representativeness of the initial phase of use of
Bradfield Park. HLA Envirosciences concluded that the surviving walls demonstrate that the
construction of the SHB had both a positive and negative impact on the local community. It was
stated that it the walls “demonstrate that the Bridge resulted in the destruction of established houses
and other buildings at Milsons Point” and that the construction of the bridge had disturbed any
potential sub-surface remains in the area.25
Casey & Lowe 2003 King George V Recreation Centre, Cumberland Street, The Rocks
In 2003, Casey & Lowe were commissioned by City of Sydney to undertake a program of
archaeological monitoring of works at the proposed King George V Recreation Centre following the
identification of archaeological remains. Excavations at the site uncovered the footings of a former
building, postholes, the base of a cesspit and a well backfilled with artefacts. The remains were
located approximately within five metres of the face of the Cahill Expressway. This suggests that
despite the construction impact of the SHB, there is some potential for the areas in close proximity to
the retaining walls to contain deeper subsurface archaeological remains associated with the former
occupation of the area.

6.3

Southern study area

6.3.1

Land use summary

The following main phases of historical development have occurred within the southern study area
since European settlement:
•

Phase 1: Early settlement (1788 – 1823)

•

Phase 2: Early land grants and residential and commercial development (1823 – 1860)

•

Phase 3: Residential and commercial redevelopment (1860 – 1900)

•

Phase 4: Resumption and major construction (SHB) (1900 – 1932).

HLA Envirosciences 2003 Statement of Heritage Impact – Sandstone Walls: Bradfield Park North, Milsons
Point, pp. 8-9
25
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Figure 46: 1833 City Section Survey Plans,
detail of Section 88 (Source: The Historical
Atlas of Sydney, City of Sydney Archives)

Figure 47: 1865 Trigonometrical Survey of
Sydney, detail Block A1 (Source: The
Historical Atlas of Sydney, City of Sydney
Archives)

Figure 48: Doves Plans of Sydney, 1880. Detail Figure 49: The Rocks and Foreshore
of Block 41 and 42 (Source: The Historical
Resumption, c.1900. Detail of Block N
Atlas of Sydney, City of Sydney Archives)
(Source: The Historical Atlas of Sydney, City
of Sydney Archives)
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6.3.2

Previous impacts

The southern study area is associated with several phases of development within The Rocks. These
have included multiple phases of building, as well as the resumption of structures and the realignment
of Cumberland Street in the early twentieth century. It is likely that each successive development
phase of demolition works, earth movement and construction would have resulted in impacts to, or
the removal of, archaeological remains of the earlier phases of development.
Major impacts to archaeological remains from the earlier phases would have occurred during the
construction of the SHB during the 1920s and 1930s. During this period, large amounts of land was
resumed and replaced with the eastern retaining wall of the bridge. The construction of the retaining
wall would have involved the bulk excavation of the surrounding soil down to solid rock. Although it is
unknown how wide the excavated area adjacent to the wall was, the fact that the retaining wall is
sloped means that the wall, and subsequently the excavated area, extends past the visible base of
the wall at the Cumberland Street level. At its widest point the retaining wall is known to be
approximately five metres wide. However, the protruding sections of the footings are positioned on
the internal sides of the wall, with the outside face continuing uninterrupted at a slope of 1 in 24, as
illustrated in Figure 50 below. As a result, much of the potential archaeological remains in the
immediate vicinity of the retaining wall are likely to have been impacted or removed.
Later developments in the study area have included the construction of the council depot buildings
and the installation of subsurface services. These would have also impacted potential archaeological
remains in the area.
Figure 50: Cross section through the retaining wall construction near Lavender Street (Source:
RTA)
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6.3.3

Potential remains

Phase 1: Early settlement (1788 – 1823)
There are no records of any significant developments taking place within the study area during this
period. Therefore, archaeological remains from Phase 1 would likely consist of evidence of land
clearance, property boundaries and isolated artefact scatters, such as tree boles and post holes.
However, previous studies have shown that there were houses present nearby during this phase and
could also have been present in the study area. Therefore, possible remains could also consist of
structural remains of unrecorded buildings, such as post holes and stone or wattle and daub footings,
as well as small occupation-related deposits. Potential archaeological remains could also include
evidence of early footpaths and the initial alignment of Cumberland Street including informal road
surfaces, drainage and kerbing.
Phase 2: Early land grants and commercial and residential developments (1823 – 1860)
Sources indicate that in 1823 the two allotments within the study area were granted to a George
Saunders and a William Foster. An 1833 City Section Survey Plan indicates that Saunders’ lot at the
corner of Argyle Street and Cumberland Street contained a complex of buildings, yards and
passageways, and Fosters’ lot contained a long building along Cumberland Street which opened into
a central yard (Figure 46). These buildings are also illustrated on the 1865 Trigonometrical Plan of
Sydney (Figure 47), which indicates they were constructed using a combination of brick (shaded in
pink) and wood (shaded in grey).
Archaeological remains from this period are likely to primarily consist of structural remains of the
former buildings, such as brick or timber footings, and underfloor deposits containing artefact. The
plans indicate that Cumberland Street was present during this period; however, remains of the early
alignment are still likely to consist of more informal road surfaces, kerbing, drainage and associated
deposits.
Phase 3: Residential and commercial redevelopments (1860 – 1900)
The 1865 Trigonometrical Plan suggests that the structures present at this stage were the same as
those present in 1833, though a number of the structures appear to have been extended or
incorporated (Figure 47). Hatching on the plan indicates that sometime after it was published the
buildings were either demolished or renovated. The 1880 Doves Plan however, more clearly
illustrates that the earlier buildings had since been replaced with a row of brick or stone terraces. The
study area is situated over the location of the former numbers 71, 73 and 75, which consisted of a
house, and two shops (a baker and a smith) respectively (Figure 48).26. The plan indicates that on the
east side of Cumberland Street at this time, property number 76 featured a single brick or stone
building situated on an otherwise vacant lot.
Archaeological remains from this period are likely to primarily consist of structural remains of the
former buildings, such as brick or stone footings, yard surfaces and occupation-related deposits.
Artefact deposits from this phase would be less common than the previous phases, particularly
towards the end of the turn of the century, due to the presence of municipally provided waste
management. Cumberland Street would possibly have become more formalised during this period,
with archaeological remains likely consisting of more formal road surfaces, such as possible
macadam wood block paving, kerbing, drainage and associated deposits.

26

Assessment Books 1845-1948 Volume CSA27338 1880, pp. 28-29

Page 64

Sydney Harbour Bridge Step Free Access
Statement of Heritage Impact
Phase 4: Resumption and major construction (SHB) (1900 – 1932)
A map of The Rocks and Foreshore Resumption dating to c.1900 suggests that by this time the
buildings at numbers 71, 73 and 75 had been demolished and replaced with several smaller buildings
outside of the study area (Figure 49). On the east side of Cumberland Street, similar demolition had
occurred with what appears to be three smaller structures replacing the previous brick or stone
building. In addition, the buildings that had been present at the adjacent properties of numbers 80, 82
and 84 had been demolished and the allotments merged. Towards the end of this phase, works for
the construction of the SHB were undertaken from the early 1920s and continued until the opening of
the bridge in 1932.
Archaeological remains from this phase on the western side of the study area would primarily consist
of backfill deposits associated with the construction of the SHB retaining wall. Remains on the east
side of the study area would primarily consist of brick footings and isolated artefacts associated with
the former structures.

6.3.4

Summary of archaeological potential

Based on the available historical information, land use data and evidence of subsurface impacts, a
summary of the potential archaeological remains in the southern study area is provided in Table 11
below.
Table 11: Archaeological potential for the southern study area
Phase

Potential archaeological remains

Phase 1
(1788 – 1823)

Evidence of undocumented buildings, such as postholes or wattle
and daub or stone footings, isolated artefact scatters or minor
occupation-related deposits. Evidence of land clearing such as tree Nil-low
boles. Evidence of the less formal footpaths, road surfaces, kerbing
and drainage from the original alignment of Cumberland Street.

Phase 2
(1823 – 1860)

Evidence of the buildings on the Saunders and Foster allotments,
including brick or stone building footings, minor occupation-related
deposits and yard surfaces. Evidence of the less formal road
surfaces, kerbing, drainage and associated artefact deposits from
the original alignment of Cumberland Street.

Low

Phase 3
(c.1860 – 1900)

Evidence of the stone or brick houses/shops, such as footings,
minor occupation-related deposits and yard surfaces.
Evidence of more formal road surfaces (possibly macadam wood
block paving), kerbing, drainage and associated artefact deposits.

Low

Phase 4
(1900 – 1932)

Backfill deposits relating to the construction of the SHB.

High
(Nil potential for
relics)

6.3.5

Potential

Archaeological significance

Research Potential (Criterion E)
Phase 1 is associated with the earliest phase of settlement by Europeans within The Rocks.
Archaeological remains from this period are rare and have the potential to yield information which is
not obtainable from other sources. This information could contribute to better understanding of the
development of the area and the lives of the initial occupants of The Rocks during this phase. If
substantial intact remains from the first phase of development are recovered, they would be of state
significance.
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Phase 2 is associated with the first known land grants within the study area and the development of
more substantial housing within The Rocks. Information relating to the buildings identified on the
allotments of Saunders and Foster during Phase 2 is currently limited. If substantial intact
archaeological remains are recovered, they could have research potential relating to the use and
ownership of the buildings, or the development of The Rocks during the early to mid-nineteenth
century. Archaeological evidence from Phase 2 associated with the buildings in the study area would
have significance at a local level.
Phase 3 is associated with the residential and commercial redevelopment of the former Saunders and
Foster allotments. If substantial archaeological remains from this phase are recovered, they could
have research potential relating to the changing nature of the social and economic character of The
Rocks during the mid to late nineteenth century. However, the potentially later date of any artefact
deposits may reduce their research potential. Archaeological evidence from Phase 3 associated with
the buildings in the study area may have significance at a local level. The potential for remains from
this phase to have survived within the west side of the study area is nil-low, and the potential within
the east side of the study are is low.
Phase 4 is associated with land resumptions at the turn of the twentieth century and the construction
of the SHB. The demolition of existing structures occurred throughout that time, with the eventual
excavation and construction of the sub-surface portion of the SHB concrete retaining wall in these
locations. While there is a high potential to uncover material evidence of this demolition and
construction, these remains would not possess archaeological significance. The potential for recovery
of archaeological relics from this period is considered nil.
Association with Individuals, Events, or Groups of Historical Importance (Criteria A, B and D)
A review of the available documentary sources has not provided any evidence to indicate that the
study area is associated with any known individual or group of historical importance. In addition,
although backfill deposits within the western side of the study area may be associated with the
construction of the SHB, the deposits themselves are of little significance. Therefore, none of the
historical phases within the southern study area would reach the level of local significance under this
criterion.
Aesthetic or Technical Significance (Criterion C)
It is considered unlikely that the potential archaeological resources would be extensive or indeed
intact. Furthermore, as the structural remains would primarily represent the nineteenth century
residential and commercial development of a suburban area, it is unlikely that the potential
archaeology would have any particular aesthetic or technical significance.
Ability to Demonstrate the Past through Archaeological Remains (Criteria A, C, F and G)
The potential archaeological remains are expected to be fairly limited and not fully represent the multiphased development of the study area. However, there is some potential that the archaeological
remains could demonstrate the social and economic change of the study area from its initial
settlement through to the turn of the twentieth century.

6.3.6

Statement of archaeological significance

The potential archaeological remains are associated with the historical development of The Rocks.
Though the potential is low, the remains could provide information regarding domestic life, living
conditions and hygiene, and the local economy through the nineteenth century and prior to the land
resumptions.
A summary of the archaeological significance of the potential archaeological remains is provided in
Table 12 below.
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Table 12: Archaeological potential summary for the southern study area
Phase

Potential

Significance

Phase 1
(1788 – 1823)

Nil-low

State

Phase 2
(1823 – 1860s)

Low

Local

Phase 3
(1860s – 1900s)

Low

Local

Phase 4
(1900s – 1930s)

High
(Nil potential for relics)

Remains of the post-1900 resumptions are unlikely to
reach the threshold of local significance. SHB backfills
will not reach the threshold of local significance

6.3.7

Archaeological monitoring of minor works ground investigation

A section 57(1) exemption under the NSW Heritage Act 1977 was endorsed on 6 October 2017 for
minor works involving non-destructive digging (NDD) service investigation and geotechnical bore
holing at the proposed lift locations. These works at the southern study area were archaeologically
monitored on 20 February 2017.
Ground disturbing works consisted of the NDD investigation of a trench for service installation 3.8m
long, 15cm wide and up to 40cm deep (Figure 51). The trench was located within the existing City of
Sydney council building, and extended from a point roughly 5m to the east of the SHB parapet to a
point 8.8m east of the parapet. Prior to the NDD excavation, the existing concrete slab in the council
building was saw cut and removed to 10cm depth. Below the concrete slab, dark brown loamy sand
was present to 40 depth, containing coarse gravels and disarticulated building fragments (cut
sandstone blocks up to 30cm in size; fragments of terra cotta pipe) (Figure 52). Sandstone bedrock
was identified below this stratigraphic layer.
The building fragments located within this sandy gravel layer were intermixed within the stratigraphic
deposit, indicating that these items did not represent intact structural features. This deposit is
consistent with demolition rubble associated with the removal of nineteenth century housing in the
study area during the construction of the SHB in the 1930s. These building fragments were not
considered to reach the threshold for local heritage significance, due to their disarticulated and
damaged nature.
Geotechnical boring was also conducted in the southern study area, in a location approximately 9m to
the east of the SHB parapet. The bore was core-drilled into the ground with a diameter of 100mm.
The original bore hole location was designated to be located within the proposed lift excavation
footprint, however access issues prevented works in this location; instead, the bore hole was drilled at
a location approximately 6m to the east of its original proposed location This core was cut through the
existing concrete slab of the City of Sydney council building, and revealed the same dark brown
sandy gravel stratigraphy identified in the NDD excavated utility trench. No fragments of building
material were identified in this bore hole.
However, the NDD excavated trench and geotechnical bore hole were located in areas which did not
coincide with the proposed lift excavation footprint. While no intact archaeological resources were
identified within this trench, the potential for archaeological resources to be located in the wider lift
excavation footprint area remains.
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Due to the small scope of these investigative works, and their location in areas away from the final
impact areas for the proposal, the archaeological potential for the southern study area has not been
changed.
Figure 51: Service investigation trench and bore hole (foreground right) within City of Sydney
council building compound, west aspect

Figure 52: Coarse cut sandstone fragment located within service investigation trench, south
aspect
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6.4

Northern study area

6.4.1

Land use summary

The following main phases of historical development have occurred within the northern study area
since European settlement:
•

Phase 1: Early land grants (1788 – 1860)

•

Phase 2: Residential and commercial development (1860 – 1920)

•

Phase 3: Resumption and major construction (SHB) (1920 – 1932).
Figure 53: Detail from plan of Campbell’s
Estate, c. 1840-49, with the approximate
location of the proposed works outlined
(Source: NLA MAP F 903)

Figure 54: Detail from plan of North Sydney in
1868, with the approximate location of the
proposed works outlined. Milsons Point and
Part of Kirribilli (Source: Stanton MF 285 –
reproduced from Thorp 1999 ‘Archaeological
Assessment: North Sydney Olympic Pool,
Milsons Point’)
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Figure 55: Block plan of North Sydney dated to 1891, with the location of the northern site
marked in red
(Source: Stanton Library http://www.photosau.com.au/StantonMapsLib/jhigh//000007.jpg)
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6.4.2

Previous impacts

The northern study area has undergone less phases of development than the southern study area.
However, the development of buildings and the establishment of Broughton Street during the mid to
late nineteenth century would still have likely impacted or removed archaeological remains associated
with Phase 1. Furthermore, the construction of the SHB retaining wall would have had similar
extensive impacts to archaeological remains from the earlier two phases. Since the construction of
the bridge, there have been no more developments in this location, with the exception of services
underneath the footpath. This may have caused impacts to archaeological material.

6.4.3

Potential remains

Phase 1: Early land grants (1788 – 1860)
The northern site was originally part of a land grant provided to multiple land owners before being
granted to Campbell followed by Milson. A plan dating to 1840-49 indicates that the study area did not
feature any visible developments at this time (Figure 53), and likely did not feature any prior to that.
During this phase, the area was likely used for pastoral activities as suggested in the plan by the
nearby yards and calf pens.
Archaeological remains from this period are likely to consist of ephemeral evidence of land clearing
and pastoral activities, such as tree boles, burnt stumps, furrows and irrigation channels, post holes
from fence lines, and charcoal patches and isolated artefact scatters from informal camps. There is
potential for evidence of the initial alignment of Broughton Street. However, any road during this
phase would have likely been an informal dirt or gravel track, which are poorly visible within the
archaeological record.
Phase 2: Residential and commercial development (1860 – 1920)
Development in the area increased after the establishment of the North Shore Steam Ferry Company
in 1861. This facilitated the construction of a road network and services, including the establishment
of Broughton Street prior to 1868 (Figure 54). By 1884, the west side of Broughton Street featured a
row of terraces opposite the church. Sources from this period indicate that there were three to four
terrace cottages present, known as the “Viola cottages”, which are visible in a block plan of the area
dating to 1891 (Figure 55).27 The northern site appears to be situated across the previous locations of
cottages 1-3. The cottages were likely a mix of dwelling places and shops.
Archaeological remains associated from this phase are likely to consist of stone or brick footings, yard
surfaces and minor occupation-related deposits. Due to the presence of municipally provided waste
management, deposits containing artefacts would be less likely towards the end of the nineteenth
century. Potential archaeological remains could also include the former Broughton Street road
surface, kerbing, drainage and associated deposits.
Phase 3: Resumption and major construction (SHB) (1920 – 1932)
There appears to have been no further developments within the northern study area until construction
started for the SHB. At this time the study area was resumed, the terraces were demolished and the
immediate area was excavated for the retaining wall. Since then, the only notable developments have
been the installation of the belowground services and the construction of the bus shelter.

27

Sands directory ‘1886 Part 4’, p. 348
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Archaeological remains in the area would primarily consist of the backfill deposits associated with the
SHB. The installation of the services and bus shelter are unlikely to have accumulated archaeological
deposits and artefacts.

6.4.4

Summary of archaeological potential

The archaeological potential of the northern site is provided in Table 13.
Table 13: Archaeological potential summary for the northern site
Phase

Potential archaeological remains

Phase 1
(1788 – 1860s)

Evidence of land clearance and use, informal camps and early road
surfaces, such as tree boles, burnt stumps, furrows, irrigation
Nil-low
channels, post holes, fire pits, isolated artefact scatters and informal
road surfaces, kerbing and drainage.

Phase 2
(1860s – 1920s)

Evidence of the residential and commercial development of the
“Viola” cottages, including brick or stone building footings, yard
surfaces and minor occupation-related deposits. Evidence of more
formal road surfaces, drainage and kerbing.

Low

Phase 3
(1920s – 1930s)

Backfill deposits from the SHB construction.

High
(Nil potential for
relics)

6.4.5

Potential

Archaeological significance

Research Potential (Criterion E)
Phase 1 dates to the earliest European settlement of the North Shore. As historical research suggests
that there was little development on the Campbell and Milson grant and that it was primarily used for
agricultural pursuits, it is unlikely that this phase would have produced any substantial archaeological
remains. Archaeological remains associated with land clearance and grazing activities would be
ephemeral in nature. The potential for archaeological evidence from this phase is nil-low, although
intact remains would be locally significant.
Archaeological remains from Phase 2 are primarily associated with the commercial and residential
development of the study area during the mid to late nineteenth century. Substantial remains from this
phase may have research potential associated with the development of the north shore during this
period. Of particular note would be structural or occupational remains of the “Viola cottages”.
Information relating to these buildings is currently limited. They are known to be present by at least
1884, however it is possible that they were constructed earlier than this. In addition, there have not
been many archaeological investigations of this phase of development in the northern city suburbs
and potentially they may have a different archaeological signature to those within the CBD. If intact
archaeological remains are located they would be locally significant.
Phase 3 is associated the SHB construction. Archaeological remains of this phase would primarily
consist of backfill deposits. These deposits do not hold any research potential.
Association with Individuals, Events, or Groups of Historical Importance (Criteria A, B and D)
The study area was part of the grant provided to Robert Campbell and then to James Milson, both
well-known local figures. However, the likely ephemeral nature of the remains means it would be
difficult to directly associate them with the works of Campbell or Milson and therefore remains from
Phase 1 would not reach the level of local significance under this criterion.
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A review of the available documentary sources has not provided any evidence to indicate that the
Phase 2 development of the study area is associated with any known individual or group of historical
importance. In addition, although the Phase 3 backfill deposits are associated with the construction of
the SHB, the deposits themselves are of little significance. Therefore, none of the historical phases
within the northern study area would reach the level of local significance under this criterion.
Aesthetic or Technical Significance (Criterion C)
It is considered unlikely that the potential archaeological resources would be extensive or indeed
intact. Considering they primarily represent the later nineteenth century development commercial
development of a suburban area, it is not considered the potential archaeology would have any
particular aesthetic or technical significance.
Ability to Demonstrate the Past through Archaeological Remains (Criteria A, C, F and G)
The potential archaeological remains are expected to be fairly limited and not fully represent
development in the area. However, there is some potential that the archaeological remains could
demonstrate the transition from a primarily agricultural area to a city fringe suburban area in the
second half of the nineteenth century.

6.4.6

Statement of archaeological significance

The potential archaeological remains are associated with early agricultural land use and the historical
development of the Kirribilli settlement and community. Although the potential for remains is low,
remains recovered could provide information regarding domestic life, agricultural development, living
conditions and the growth of the local economy from the late nineteenth century to the early twentieth
century.
A summary of the archaeological significance of the potential archaeological remains is provided in
Table 14 below.
Table 14: Archaeological potential summary for the northern site
Phase

Potential

Significance

Phase 1
(1788 – 1860s)

Nil-low

Local

Phase 2
(1860s – 1920s)

Low

Local

Phase 3
(1920s – 1930s)

High
(Nil potential for
relics)

Will not reach the threshold of local significance
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7.0

PROPOSED WORKS

7.1

The proposal

The proposal consists of a small number of proposed works at both the northern and southern
approaches which are detailed below. These works are illustrated in Figure 56 to Figure 62 and a list
of these drawings is provided below. It is noted that this preliminary concept design documentation
will be developed in the future as the detail design of the proposal is determined.
The proposal has been assessed as necessary in order to help align the SHB with the requirements
of the DDA, which requires that public places are accessible to people with a disability.
The current proposal allows for the potential installation of a second lift at each location at a later
date, should a contingency lift be required in the future. This secondary lift does not form part of the
current proposal for assessment.
•

Figure 56 – Architectural design for southern study area (detail design drawings pending)

•

Figure 57 – SHB 3D Model of southern study area (detail design drawings pending)

•

Figure 58 – Architectural 100% design – Northern Precinct – ARSP0201 Issue C

•

Figure 59 – Civil Structural Engineering 100% design – Northern Precinct – ST-1001 Issue 3

•

Figure 60 – Architectural 100% design – Northern Precinct – ARSP2701 Issue D

•

Figure 61 – SHB SFA 3D Model – 20160830 – Harbour Bridge Lift only North

•

Figure 62 – SHB SFA 3D Model – 20160830 – Harbour Bridge Lift only North.

7.1.1

Southern study area

Details of the proposed works to take place at the southern study area are provided below:
•

Reconfiguration of the existing council depot buildings as an ancillary facility. This would involve
the removal of the existing southern building, and the extension of the northern building on its
southern side using bricks from the demolition

•

Excavation of a lift pit to house the lift shaft
-

The lift pit would be slightly larger than the size of the lift shaft, measuring about 4 x 4
metres

•

The pit would be excavated to a depth of about three metres.

Construction of the new lift shaft and platform
-

The lift shaft would be constructed of steel beams, with glass panelling and belowground
concrete footings

-

The lift shaft would be offset from the base of the retaining wall by three metres

-

The lift shaft dimensions measure about 3.2 x 3 metres. The lift shaft measures about 15
metres above ground, and continue for about three metres below ground (18 metres high
in total)

-

The steel plate bridge link would be situated on the western side of the lift shaft and would
be about three metres wide. The through-lift bridge link would feature a glass balustrade
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and handrails around the edge. Neither the lift nor the bridge link would transfer load on to
the SHB structure
•

A new awning would be connected to the lift shafts, covering both of the lift doors.

Removal of a part of the existing concrete parapet to provide space for the new bridge link. This
would involve the removal of original fabric of the SHB. The removed section would measure
about three metres in width
-

The concrete parapet section would be excised from the SHB using a concrete sawcutter
and the parapet section removed using a large mobile crane.

-

The parapet would be cut at the existing joint on the northern side of the proposed lift. The
location of the second cut would aim to ensure that the impact on the rectangular pattern
on the internal side of the parapet is symmetrical.

-

The concrete parapet would be adaptively reused on site, to provide seating and
wayfinding to the lift shafts at street level.

•

A length of the existing SHB walkway, approximately 210 metres long and three metres wide,
would require regrading. The cross grade at the location of the lift landing is approximately in
excess of 5% and would need to be reduced
-

Regrading would involve laying, repairing and replacement of the existing concrete
footpath, with new grade to be laid as concrete to a level surface

-

Upgrades would require adjustment to the existing drainage system along the walkway to
suit the cross fall and gradient changes.

•

Provision of tactile floor indicators at all entry and exit points of the lift (both on footpath and SHB
walkway)

•

Provision of additional paving at the base of the lift structure
-

The pavement would be reinstated in accordance with local authority standards

-

The new paving would consist of shotblasted coloured concrete

-

The new paving would be located alongside the base entrance of the lift and between the
lift and Cumberland Street

-

The existing concrete edging would be removed and replaced with blue stone unit edging.

-

The levels of the paving to match at the interface with the existing levels.

•

Removal of two mature trees located in front of the council depot buildings

•

Removal of the north section of the existing chain mesh fencing (adjacent to the existing council
depot buildings)

•

Provision of additional lighting spread around the study area (five tree uplights and four pole-top
luminaires)

•

Provision of an additional sign at the beginning of the new paved area along Cumberland Street

•

Provision of several new utility services
-

To accommodate the new services a new aboveground electrical services cabinet,
measuring about 1.5 x 1.8 x 0.6 metres, would be installed adjacent to the south side of
the lift shaft. The cabinet would be painted to match the colour of the bridge retaining wall
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-

From the services cabinet, several new conduits would be installed. Installation of the
conduits would first require the excavation of service trenches. Service trenches
underneath the street would generally measure about 800 millimetres wide and trenches
underneath the footpaths would measure about 400 millimetres’ wide

-

From the services cabinet two 50-millimetre-wide power conduits and four-millimetre-wide
communication conduits would be installed underground to the lift shaft

-

Several additional conduits would be installed underground leading east from the services
cabinet. This will include two sets of conduits, each consisting of two 50-millimetre-wide
communication conduits and one 50-millimetre-wide power conduit. One set of conduits
will cross in front of the lift shaft and continue about 2 metres to the north where the ends
will be capped as provision for future use. The other set of conduits will continue to the
new streetlight located about 6 metres east of the lift shaft

-

The most extensive of the new services consist of a single 100-millimetre-wide power
conduit and two 50-millimetre-wide communication conduits. These conduits would be
placed in a service trench that would run underneath the proposed footpath from the lift
shaft to the roadside footpath, then north underneath the existing footpath and then
underneath Cumberland Street. To accommodate this an additional new electrical and
communication pit would be installed on the west side of Cumberland Street.

7.1.2

Northern study area

Details of the proposed works to take place at the northern study area are provided below:
•

Removal of the existing bus shelter. The shelter would be reinstated in a different location nearby
in consultation with North Sydney Council

•

Excavation of a lift pit to house the lift shaft
-

The lift pit would be slightly larger than the size of the lift shaft, measuring about 4 x 4
metres

-

The pit would be excavated to a depth of about three metres, with the final depth to the lift
contractor’s specifications.

•

Construction of the new lift shaft and platform
-

The lift shaft would be constructed of steel beams, with glass panelling and belowground
concrete footings

-

The lift shaft would be offset from the base of the retaining wall by 600 millimetres

-

The lift shaft dimensions measure about 3.2 x 3 metres. The lift shaft measures about
14.6 metres above ground, and continue for about three metres below ground (17.6
metres high in total)

-

The steel plate bridge link would be situated on the south side of the lift shaft and would
be three metres wide. The bridge link would feature a glass balustrade and handrails
around the edge

-

A new awning would be connected to the lift shafts, covering both of the lift doors.
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•

Removal of a part of the existing concrete parapet to provide space for the new bridge link. This
would involve the removal of original fabric of the SHB. The removed section would measure
about 2.7 metres in width
-

The concrete parapet section would be excised from the SHB using a concrete sawcutter
and the parapet section removed using a large mobile crane

-

Removed section may be required to be drilled in order to allow for crane lifting

-

The portion of the parapet to be removed would aim to conserve as much of the
symmetrical detail work of the internal side of the parapet as possible

-

The concrete parapet would be adaptively reused on site, to provide seating and
wayfinding to the lift shafts at street level.

•

A length of the existing SHB walkway, approximately 100 metres long and 2.96m wide, would
require regrading. The cross grade at the location of the lift landing is approximately in excess of
5% and would need to be reduced
-

Regrading would involve laying, repairing and replacement of the existing concrete
footpath, with new grade to be laid as concrete to a level surface

-

Upgrades would require adjustment to the existing drainage system along the walkway to
suit the cross fall and gradient changes.

•

Provision of tactile floor indicators at all entry and exit points of the lift (both on footpath and SHB
walkway)

•

Removal of the existing footpath between the base of the SHB retaining wall and the existing kerb
line along the west side of Broughton Street
-

The impacted areas of the footpath would be from about 1.2 metres north of the lift shaft
and to 3.2 metres south of the lift shaft (measuring about 6 x 3 metres in total)

-

The footpath would be replaced with a matching footpath in accordance with local
authority standards at the conclusion of the works.

•

Removal of one immature tree currently situated adjacent to the east side of the proposed lift shaft

•

Provision of new utility services
-

On the west side of the street all of the new cables would be linked to a new aboveground
electrical services cabinet, measuring about 1.5 x 1.8 x 0.6 metres, located immediately
north of the lift shaft. The cabinet would be painted to match the colour of the bridge
retaining wall

-

From the services cabinet, several new conduits would be installed. Installation of the
conduits would first require the excavation of service trenches. Service trenches
underneath the street would generally measure about 800 millimetres wide and trenches
underneath the footpaths would measure about 400 millimetres wide

-

The primary new services will include the provision of two 50-millimetre wide
communication conduits, one for a telephone cable and one for future fibre connections,
and a single 100-millimetre wide power conduits. These conduits would be placed within a
trench running from the services cabinet on the west side of Broughton Street, underneath
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the street and then underneath the eastern side of the street (about 27 metres in total
length)
-

An additional two 50-millimetre-wide power conduits and four 50-millimetre-wide power
conduits would be installed in service trench behind the lift structure (between the lift and
the retaining wall). Half of the conduits would connect to the lift, with the remaining half
continuing about 4 metres to the south of the lift shaft where they would be capped as
provision for future uses

-

An existing street light will be relocated.

Figure 56: Architectural design for the ground level of the proposed lift structure within the
southern study area (showing reconfigured council depot building)
Editorial note: Detail design drawings for southern study area to be developed
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Figure 57: Views of the lift structure within the southern study area as seen from Cumberland
Street
Editorial note: Detail design drawings for southern study area to be developed
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Figure 58: Architectural design for the ground level of the proposed lift structure within the northern study area
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Figure 59: Civil Structural design for the SHB pedestrian walkway level of the proposed lift structure within the northern study area
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Figure 60: Architectural design of the proposed lift structure in the northern study area viewed from the east side of Broughton Street
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Figure 61: View of the lift structure within the northern study area as viewed from the east side
of Broughton Street
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Figure 62: View of the west face of the lift structure within the northern study area
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7.2

Proposal options

7.2.1

Summary of options analysis

Selection of the preferred design option for the proposal has required a rigorous and iterative
evaluation process. The proposal has progressed through several stages of design option
assessment, prior to its finalisation on the present location and configuration. Following selection of
the preferred lift locations, further options analysis was undertaken that involved appraisal of design
and configuration options for lift placement at each site.
Key objectives that framed this process include identification of a design that not only provided
maximum accessibility and safety for users within a cost-effective solution, but also a design that
sensitively integrated with the bridge structure, its setting and nearby heritage items. Throughout the
design evaluation process, the proposal has sought to minimise and, wherever possible, avoid
potential impact to the heritage values of the SHB and nearby heritage items.
A summary of options analysis undertaken in the preparation of this project is included as Appendix B
of this report. The strategic options study undertaken by Hyder Consulting in 2014 is included as
Appendix C of this report. The heritage constraints analysis undertaken by Artefact Heritage in 2014
is included as Appendix D of this report.

7.2.2

Justification for preferred option

The aim of the proposal is to address current access limitations to the SHB pedestrian footpaths by
providing step free access in a manner that is sympathetic to the national and state significance of the
SHB. The proposal would help align the SHB with the requirements of the DDA, which requires public
places to be accessible to people with reduced or impaired mobility. Options assessment meetings
and workshops aimed to evaluate the design proposal based on the following primary criteria:
•

Provide a location that maximises accessibility

•

Maximise visual integration with the bridge structure and the surrounding environment

•

Maximise integration with existing users

•

Minimise impacts on the heritage values of the SHB and the surrounding environment

•

Maximise safety for users

•

Provide a solution which minimises maintenance requirements

•

Provide a cost-effective solution and minimise construction impacts

•

Prioritise step free access in proximity to the existing SHB pedestrian stair access.

The majority of the impacts that would result from the preferred option, such as the construction of the
lift shafts and bridge links, upgrade works to the SHB pedestrian walkway and the removal of a
portion of the existing parapet, are necessary in order to achieve the aims of the proposal and so as
to help be consistent with the requirements of the DDA and the Building Codes of Australia (BCA).
The advantages of the preferred option (north) are:
•

The preferred option has a minimal off-set between the lift shaft and the parapet wall. By
remaining as close as possible to the parapet wall, the preferred option provides the least
obtrusive visual presence on the Broughton Street streetscape. This reduces the degree of impact
to heritage views and settings
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•

While the preferred option only provides for a single lift, the design allows for a second lift to be
installed at a later date. Should this second lift be installed, it would use the same upper walkway
platform to connect to the SHB walkway. This would ensure that no further removal of parapet
fabric from the SHB would be required should the second lift shaft be installed

•

The preferred option would require the removal of only one existing tree on the Broughton Street
footpath

•

Due to these considerations, the preferred option was considered the most positive option from a
heritage perspective, while still fulfilling necessary safety and DDA requirements.

The disadvantages of the preferred option (north) are:
•

In order for the preferred option to have the least possible off-set distance to the SHB parapet,
existing fibre-optic utility services located within the lift shaft footprint would require relocation. This
would increase the costs associated with the construction of the step free access

•

The small off-set for the lift shaft from the SHB parapet would make maintenance of the lift shaft a
more challenging exercise.

The advantages of the preferred option (south) are:
•

The preferred option has an increased off-set between the lift shaft and the parapet wall. By
increasing the distance from the retaining wall and parapet, this option would potentially reduce
the likelihood of direct physical impact or inadvertent damage to this significant component

•

While the preferred option only provides for a single lift, the design allows for a second lift to be
installed at a later date

•

The location of the preferred option avoids visual impact to the Sydney Opera House World
Heritage buffer zone and has minimal visual impact nearby heritage items

•

Due to these considerations, the preferred option was considered the most positive option from a
heritage perspective, while still fulfilling necessary safety and DDA requirements.

The disadvantages of the preferred option (south) are:
•

This option has an increased off-set distance from the parapet wall. While potentially reducing the
likelihood of physical impact to this significant component of the bridge, this option would have an
increased visual presence on the Cumberland Street streetscape. This would possibly increase
the degree of impact to heritage views and settings, although retention of natural screening would
assist in reducing this

•

Should a second lift be installed in this location, the installation of another through lift would
potentially require another platform to connect to the SHB walkway, which might result in further
removal of parapet fabric from the SHB

•

The preferred option would require the removal of two trees within the Cumberland Street
streetscape.
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8.0

HERITAGE IMPACT ASSESSMENT

This section assesses heritage impacts to the listed items within and adjacent to the southern and
northern study areas and the potential impacts to archaeological remains in these areas. Impacts to
the SHB will be assessed in terms of the national values, and the state heritage values of the
approaches and viaducts groups (north and south).

8.1

Impacts to the heritage fabric of the Sydney Harbour Bridge

8.1.1

Excavation of lift pits

Prior to the construction of the lift shafts, pits would be excavated at the proposed southern and
northern locations. These pits would be slightly larger than the dimensions of the lift, with the depth to
be excavated to at least three metres.
However, the retaining wall continues below ground and extends out from the above ground base of
the wall. It is unknown how far out the wall protrudes below ground, with the possibility that the
location of the lift pit would impact the subsurface elements of the wall. However, it is expected that
the retaining wall would protrude less than 600 millimetres out from the visible base of the wall at both
locations. In the southern study area, the lift would be located approximately three metres away from
the retaining wall. Therefore, the excavation for the lift pits would result in neutral impacts to the
subsurface component of the retaining wall provided care is taken during the works.
The excavation of ground for the lift pit would result in neutral impacts to significant fabric.

8.1.2

Construction of lift shafts and platforms, and connection to the SHB pedestrian
walkway

The lift structures at the northern and southern sites consist of a steel and glass lift approximately 15
metres tall. These lifts would be connected to the SHB by a steel platform, which in order to install
level with the existing SHB pedestrian walkway, would require the removal of a three metre and 2.7
metre segment of concrete parapet. The removal of the parapet section may require drilling holes to
allow removed concrete sections to be safely elevated by crane.
The lifts would be self-supporting and would also carry the load of the platform that projects between
the lift shafts and the pedestrian walkway. As the lifts are self-supporting, there would be no transfer
of load onto the bridge itself through the adjoining the platform. The platform would be affixed to the
SHB walkway to prevent horizontal movement and shearing.
The removed sections of parapet would be incorporated into the street-level design of the lift shaft
entrance and pavement areas. These parapet sections would be adaptively re-used for interpretative,
seating and wayfinding uses.
The SHB parapet is a component of high heritage significance. While the removed sections of
parapet would be adaptively re-used, their removal is unlikely to be considered reversible as their
reinstatement would require further physical and visible modification of the structure. Further physical
impacts would occur to the structure of the parapet for the affixing of the steel platform to the
walkway.
The removal of sections of parapet and the drilling of bolts onto the substructure of the pedestrian
walkway would result in a major impact to localised portions of significant fabric of the SHB.
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8.1.3

Provision of new utility services

Installation of utility services would involve ground disturbing works in the area around the lift shafts at
street level; however, they would be located more than 500 millimetres away from the existing outer
surface of the retaining wall. These excavations would be conducted at shallow (less than 0.5 metre)
depth. They would not impact the sub-surface fabric of the retaining wall of the SHB.
The installation of new utility services would result in a neutral impact to significant fabric of the SHB.

8.1.4

Regrading of the SHB pedestrian walkway

The proposal would involve the regrading of the pedestrian walkway to ensure a level surface in order
to help the SHB in meeting the requirements of the DDA. The existing wearing surfaces have been
assessed in the CMP 2007 as being of ‘little’ heritage significance, having been repaired and
maintained (involving new concrete and surfacing in small portions) over the lifespan of the bridge
since its construction.
The proposed works would involve the replacement of the existing concrete wearing surfaces of the
SHB pedestrian walkway and laying of new concrete surface level. The area of wearing surface that
would be covered with new concrete would impact approximately 310 metres out of the approximately
1,500 metre length of the SHB pedestrian walkway. The laying of the concrete would not be
considered to be reversible. The underlying reinforced concrete of the SHB pedestrian walkway and
the adjacent parapet and retaining wall would not be impacted.
The proposed regrading of the pedestrian walkway would result in a negligible physical impact to
heritage significant fabric of the SHB.

8.1.5

Provision of tactile floor indicators

Tactile indicators would be provided at all entry and exit points from the lifts. The entry and exit points
for all lifts would have new surfaces applied to them (new concrete grading on the SHB pedestrian
walkway, steel platform for the bridge-lift connection, new paving at ground-level lift entrances).
Provision of tactile floor indicators would result in a neutral impact to heritage significant fabric of the
SHB.

8.2

Impacts to the heritage views and setting of the Sydney Harbour Bridge

8.2.1

Reconfiguration of the existing City of Sydney Council depot

The existing council depot buildings on the southern approach are an intrusive element within the
curtilage of the SHB. Although they do little to obscure views towards the bridge from the ground
level, in comparison to the surrounding trees, the brick buildings do not currently contribute to the
visual setting of the streetscape or visual character of the SHB. Although the proposed
reconfiguration of the council buildings as an ancillary facility would result in retention of an ‘intrusive’
element within the SHB curtilage, the removal of a portion of the depot complex and associated
landscaping works would potentially reduce visual clutter in the locality of the significant SHB
retaining wall and improve the visual presentation of this area.
At a meeting of the NSW Heritage Council Infrastructure Sub-Committee on 13 September 2017, the
members acknowledged that the council buildings were an intrusive element. Roads and Maritime
proposed options for enhancing the appearance of the buildings in its setting though the use of
cladding, render or paint, but the committee agreed that the bare brick exterior should be retained.
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The re-use of bricks from the southern building for the extension of the northern building would assist
in minimising the visual impacts of these works.
The reconfiguration of the council depot would potentially result in a positive visual heritage impact.

8.2.2

Installation of lift shafts

Northern Site
It is understood the proposed lift shaft would rise above the level of the pedestrian walkway by about
4.5 metres. As a result, it would be noticeable when viewed from street level, from the pedestrian
walkway and from vehicles that were driving across the bridge.
The Broughton Street expanse is largely open, with only minimally impeded existing views of the bulk
of the SHB retaining wall. The lift shaft would introduce a new element which would be visible from a
number of sightlines in the local Kirribilli area. The lift shaft would partially obscure views of the
expanse of the SHB retaining wall and break the symmetrical line of the SHB. The lift shaft, because
of its height, would be visually prominent in the local landscape.
The lift shaft would be constructed of steel and glass, and would be partially transparent which would
reduce its visual bulk. While views of the bridge would be partially obscured by the lift shaft, views
would be accommodated, at least partially, through the transparent form of the shaft.
The majority of views from and towards the harbour would not be impeded by the lift shaft as a result
of the SHB curve to the south.
The installation of the lift shaft at the northern site would result in a moderate visual impact to the
northern approaches component of the SHB. However, it would result in a minor visual impact to the
SHB overall.
Southern Site
It is understood the proposed lift shaft would rise above the level of the pedestrian walkway by about
4.5 metres; however, it would not rise above the height of the Cahill Expressway behind the walkway.
The lift shaft would be installed in a location surrounded by a number of mature trees. As such, the lift
shaft would be visible, but not necessarily prominent from Cumberland Street, the base of the
retaining wall, and the pedestrian walkway itself. Due to the higher elevation of the mature trees and
Cahill Expressway, the lift shaft would not be visible from the road deck or from the significant view
lines to and from the harbour to the north.
The lift shaft would be constructed of steel and glass, and would be partially transparent which would
reduce its visual bulk. While views of the bridge would be partially obscured by the lift shaft, views
would be accommodated, at least partially, through the transparent form of the shaft.
The installation of the lift shaft at the southern site would result in a minor visual impact to the
southern approaches component of the SHB. However, it would result in a minor visual impact to the
SHB overall.

8.2.3

Removal of sections of concrete parapet

The symmetric decorative elements of the SHB approaches retaining walls and parapets on both the
interior and exterior side would have their form and symmetry interrupted and obscured by the
removal of parapet sections, which are elements of ‘high’ significance. The break of the parapet has
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been designated in a location to minimise this disruption of the form of the decorative elements at
both sites, in particular the rectangular design of the interior side of the parapet.
The physical break in the parapet would be visible from the SHB walkway and from a limited number
of views at both sites from street level. The majority of the street level views would be partially or
wholly obscured by the steel platform and the lift shaft itself, as well as surrounding vegetation.
The removal of the parapet sections would result in a minor visual impact to the SHB.

8.2.4

Regrading of the SHB pedestrian walkway

The existing wearing surfaces on the SHB pedestrian walkway are worn concrete surfaces with an
uneven slope and gradient around the area of the installation of the proposed lift shafts. These
walkways are designated to be regraded in order to help achieve DDA cross-grade requirements.
The proposed works would involve laying, repairing and replacement of existing concrete wearing
surfaces of the SHB pedestrian walkway and laying of new concrete surface level. The existing
wearing surface is a concrete surface, with patching and repairs visible for much of the length of the
walkway.
Regrading of the SHB pedestrian walkway involving laying of new concrete would result in a
negligible visual impact to the SHB.

8.2.5

Provision of tactile floor indicators

Tactile indicators would be provided at all entry and exit points from the lifts. These tactile indicators
would consist of grey or coloured points on the ground at these locations. While these indicators may
not match existing grey-concrete colouring of the bridge pedestrian walkway, they are a small
physical feature only visible to a pedestrian near that area.
The installation of tactile indicators would result in a negligible visual impact to the SHB.

8.2.6

Construction and re-instatement of pavement at the base of the lift structure

The proposed additional concrete paving at the base of the lift structure would match the currently
existing paving in order to reduce any visual impacts. Although the paving would cover over a small
portion of the existing garden beds at both sites, the bulk of the paving would be in the location of the
council depot buildings at the southern site, and would be replacing the existing paving at the
northern site. The paving would be generally unobtrusive as it would be located at ground level and
would not impact views towards the bridge.
The repaving of the street level pavement near the lift shafts would result in a negligible visual impact
to the SHB.

8.2.7

Removal of existing trees

Although the existing trees in the immediate vicinity of the lifts do not constitute significant fabric, they
contribute to the visual setting of the streetscape at the southern and northern sites. While the
removal of trees at either site (see Figure 56 and Figure 58) would result in less screening of the lifts,
the remaining trees would continue to provide an appropriate level of screening.
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The visual impact associated with the removal of trees would potentially be balanced by the possible
enhancement of view lines towards the SHB retaining wall from street level, which could strengthen
public appreciation of this significant component of the bridge approaches.
The removal of the existing trees would result in a negligible impact to the SHB.

8.2.8

Provision of additional lighting (tree up-lights and pole-top luminaires)

Individually, the visual impact from each additional light would be negligible. As only a relatively small
number of lights are proposed to be installed, the cumulative visual impact of the additional lighting is
still negligible overall. Furthermore, the additional tree up-lights would help to draw focus to the trees
at night, drawing views away from the lift structure.
Provision of additional lighting would result in a negligible visual impact to the SHB.

8.2.9

Provision of additional signage

Wayfinding and signage has been proposed to ensure customers can effectively locate the step free
access points. Presently at both southern and northern sites, existing wayfinding signage has
introduced visual clutter to the outer cladding of the bridge in these locations.
Additional wayfinding and signage would result in a negligible visual impact to the SHB.

8.2.10 Summary of heritage impacts to the Sydney Harbour Bridge
A summary of the various proposed works and associated heritage impact assessment is provided in
Table 15.
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Table 15: Summary of heritage impacts to the SHB from the proposal
Impacts to heritage
significant fabric

Impacts to heritage views
and setting

Excavation of lift pits

Neutral

Neutral

Installation of northern lift shaft

Neutral

Moderate impact to SHR
approaches group (north)
Minor impact to SHR overall

Installation of southern lift shaft

Neutral

Minor

Proposed work

Removal of sections of concrete parapet and Major Impact to localised fabric
landing platform installation
Minor impact to listed item

Minor

Provision of new utility services

Neutral

Neutral

Regrading of SHB pedestrian walkway

Negligible

Negligible

Provision of tactile indicators

Neutral

Negligible

Reconfiguration of existing City of Sydney
council depot

Neutral

Positive impact

Reconstruction of street level paving

Neutral

Negligible

Removal of existing street trees

Neutral

Negligible

Provision of additional lighting

Neutral

Negligible

Provision of additional signage

Neutral

Negligible

8.3

Cumulative heritage impacts to the Sydney Harbour Bridge

Access and operational modifications to the SHB are presently ongoing in both design and
construction phases. While these projects individually would result in relatively minor impacts to the
heritage values of the SHB, the impact of the Step Free Access project needs to be considered in
conjunction with other pertinent projects that are underway or otherwise planned for the SHB. Key
projects include:
•

Installation of replica bronze lanterns – across the deck of the SHB. These works would replace
modern light fittings on cantilevered brackets, which are considered to be intrusive fabric

•

SHB Northern Cycle Ramp project – on the north-western former pedestrian access point of the
SHB (now the SHB cycleway northern access point). These works may impact the retaining walls,
pedestrian pathway and overall SHB northern approaches, all elements of high significance

•

SHB Southern Cycleway project – on the south-western former pedestrian access point of the
SHB (now the SHB cycleway southern access point). Although these works are outside the NHL
and SHR curtilage of the SHB, they would potentially impact components that play an important
role in supporting the significance of the SHB. This includes impact to the retaining walls and
parapet, pedestrian pathway and the SHB southern approaches, all elements of high significance.
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In addition to these projects, maintenance and refurbishment works to the SHB are ongoing. These
works involve upgrading the SHB deck and rail corridor.
The Step Free Access lifts are located in areas away from these other works (the eastern side of the
northern and southern approaches to the SHB). As such, the Step Free Access project would not
have further cumulative impacts to the original fabric of Bridge in the same location as these other
projects, or it would add to impacts to aesthetic significance or context and setting in the location of
the step free access.
Alterations to the cycleway entrances may impact the heritage significance of the northern and
southern approaches to the SHB, depending on final design. These alterations, combined with the
alterations caused by the installation of the Step Free Access lift shafts on the eastern side of the
bridge, would result in all four pedestrian and cycle access points to the bridge being modified.
As these access points are highly trafficked entry points to the SHB, the outcome of the improvement
in pedestrian and cycleway access works could result in a cumulative visual heritage impact to the
SHB.
Although there are likely to be some minor cumulative impacts to fabric and visual impacts as a result
of the combined projects, they would allow better access to the public to use the bridge and
appreciate it heritage values. This would be a positive heritage impact in line with the CMP policy.

8.4

Impacts against the NHL values of the Sydney Harbour Bridge

Proposed development (or ‘actions’) that will have, or are likely to have, a ‘significant impact’ on the
world heritage values of a declared World Heritage property (the Sydney Opera House), or on the
National Heritage values of a National Heritage Place (the SHB), must be referred to the Minister
under the EPBC Act.
A ‘significant impact’ is defined as an action that has an important, notable consequence, dependent
upon the sensitivity, value and quality of the environment that is impacted, and upon the intensity,
duration, magnitude and geographic extent of the impacts. The Significant Impact Guidelines state
that an action is likely to have a significant impact on the National Heritage values of a place is there
is a real chance or possibility that it will cause:

•
•
•

One or more of the National Heritage values to be lost
One or more of the National Heritage values to be degraded or damaged
One or more of the Nation Heritage values to be notable altered, modified, obscured or
diminished.

This report has assessed that the proposal would not significantly impact the national heritage values
of the SHB, and would continue to meet the assessed thresholds of significance for
events/processes, aesthetic characteristics, creative or technical achievement, social value and
significant people heritage values. Impacts are generally restricted to localised areas that are
relatively small in relation to the overall size of the individual elements and the bridge. Roads and
Maritime held a pre-referral meeting with the Department of Environment and Energy (DEE) on 17
November 2016, who confirmed the findings of this assessment that the project would be unlikely
impact the NHL values of the SHB. A teleconference was held on 8 September 2017 with Roads and
Maritime, Heritage Division, and DEE to again discuss the scope of the project. No concerns were
raised by DEE, although they requested that a copy of this report be provided for their information.
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8.5

Assessment impacts against SHB Conservation Management Plan
policies (CMP 2007)

A number of conservation policies have been established for the management of the SHB in the CMP
2007. Policies relevant for the proposal are described below, with an assessment of the project
impacts against each of these policies.
Policy 10—Priority of Cultural Heritage Value28
10.1 Decisions regarding change to the bridge should be based on a clear and
balanced understanding of the impacts on its cultural heritage values, positive and
negative, and measures taken to either remove and or mitigate adverse impacts.
Options analysis assessments, both for site location and architectural plans, have been strongly
weighted towards the least possible impact to heritage throughout the design process. Options 3 and
4 would have provided better accessibility for low mobility patrons to the SHB walkway, however they
were discounted due to the greater impact to the heritage fabric and setting of the SHB.
Policy 13 – Integrity of Original Design29
13.3 Views of the original form of the rendered masonry approaches should be
maintained and not obscured.
13.5 Original decorative and/or functional minor elements, such as cast iron
railings, steel windows, rainwater elements, pressed metal awnings, balustrades,
lighting, steps and decoration, should be conserved.
The proposed lift shaft would partially obscure the rendered concrete approaches to the SHB, while
decorative elements on the SHB parapet would be removed to allow space for the installation of the
lift platform landing.
However, the lift design is light-weight and partially transparent to reduce visual bulk and impacts to
visibility of the retaining wall as much as possible. The removed decorative elements of the parapet
would be retained and conserved in situ, and the re-use of the parapet sections as seating would
encourage street-level appreciation for elements of the decorative motifs.
Policy 15—Use Appropriate Specialist Personnel30
15.2 A conservation specialist should be involved in work affecting the granite or
concrete structures.
15.4 Significant fabric should be retained in situ and in its current state and form,
and be maintained.

28

SHB CMP, GML 2007, Section 7.5.1, p. 94
SHB CMP, GML 2007, Section 7.5.2, pp. 95 – 96
30 SHB CMP, GML 2007, Section 7.5.3, p. 97
29
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A conservation specialist should be engaged to advise on best practice technique for the removal,
conservation and re-use of the concrete parapet sections. The retention of the removed concrete
parapet sections on site would assist in the conservation of these materials.
Policy 16—Records of Intervention and Maintenance31
16.1 All works to the Sydney Harbour Bridge should be appropriately recorded and
permanently stored as part of the archival recording of the history and significance
of the item.
16.2 Documentation of conservation works should include the rationale and
methods employed and monitor performance.
Design plans for the Step Free Access project should be included in planning archives for the SHB.
Policy 18—Management of Adaptation and Change32
18.1 All decisions for intervention and change should be evaluated in terms of the
nature of the proposal, its purpose, long term context and how this relates to the
identified cultural heritage values of the bridge. Protection and enhancement of the
fundamental significant elements of the place through appropriate adaptation and
change for new or additional necessary functions should be a key management
goal.
The provision of increased public access to the SHB is consistent with the heritage significance of the
bridge as a transportation route of significant public utility. While impacts to physical fabric and setting
would occur from the proposed works, they would be localised to small areas of the overall bridge
structure, and increased traffic on the bridge would enhance the iconic role of the SHB as a public
transportation route.
Policy 19—New Development33
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.
19.2 New work should be designed to respond to the character of the existing
significant design and fabric.
As with addressing policies for the management of adaptation and change for the bridge, the new
development noticeably enhances the function of the SHB as a public transportation route. The area
of significant fabric that would be impacted is relatively small compared to the total expanse of the
bridge, and avoids impacting fabric of exceptional significance.

31

SHB CMP, GML 2007, Section 7.5.3, p. 97
SHB CMP, GML 2007, Section 7.5.4, p. 98
33 SHB CMP, GML 2007, Section 7.5.4, p. 99
32
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Policy 20—Minimising Impacts of Change34
20.1 Any adverse impacts related to proposed change/development on the
heritage values of the place, as a whole or particular components, should be
minimised by:
− ensuring, where possible, that changes (to use, layout and fabric) are
reversible and/or have minimal adverse impacts on the cultural heritage
significance of the bridge.
The removal of sections of concrete parapet would not be reversible. However, the physical impacts
to the SHB are localised to areas away from fabric of exceptional significance. The installation of step
free access to the SHB would encourage the present use of the pedestrian walkway of the bridge.
Policy 34—Existing Access Provisions35
34.1 The current circulation functions of the bridge, including roads, rail tracks,
cycleways, and pedestrian paths and stairs, should be retained for use by the
public.
34.2 Entry/exit points for access to and across the bridge (particularly for
pedestrian and cyclists) should be used to focus interpretation of both its tangible
and intangible heritage values, including historic or other associational links
between different circulation routes and/or components.
The installation of step free access for the SHB would strongly enhance pedestrian circulation on the
SHB. The location of the lift shafts near the existing pedestrian stairs would allow opportunities for
increased heritage signage and information presentations and greater public appreciation of the
heritage values of the bridge.

8.6

Impacts to nearby heritage items

8.6.1

Sydney Opera House (World Heritage buffer zone)

The proposed location of the southern lift is situated at the western extent of the World Heritage buffer
zone of the Sydney Opera House. The buffer zone aims to preserve the significant views and settings
of the Opera House. The lift structure would not extend above the canopy of the surrounding trees or
the Cahill Expressway and Bradfield Highway and is therefore largely concealed from view. The
presence of the lift shaft is further obscured by the Glenmore Hotel and the buildings adjacent to it,
which rise to about the same height as the lift. In addition, the lift shaft would not impact on the visual
characteristics of the harbour.
As there would be no clear sightlines between the Sydney Opera House and the lift, impacts to the
views and setting of the Opera House are not anticipated. The proposal would result in a neutral
impact to the Sydney Opera House World Heritage buffer zone.
The northern lift would be located outside the buffer zone.

34
35

SHB CMP, GML 2007, Section 7.5.4, p. 99
SHB CMP, GML 2007, Section 7.6.1, pp. 103 – 104
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8.6.2

Glenmore Hotel

The proposed location of the southern lift is opposite the Glenmore Hotel. As a result, the lift would be
visually prominent when looking directly out from the hotel, as well as from the hotel’s rooftop seating.
The Cumberland Street streetscape is largely composed of late 19th and early 20th century building
designs, to which the general design of the lift shaft would not be entirely sympathetic. However, the
small scale of the lift shaft, partial concealment from screening vegetation and the presence of
modern visual clutter on Cumberland Street would reduce the degree of potential visual impacts to
the views and setting of this heritage item.
The proposal would result in a neutral physical impact and a negligible visual impact to the Glenmore
Hotel.

8.6.3

North Sydney Bus Shelters

The proposed works for the northern lift would involve the relocation of the existing BS038 – St John’s
bus shelter. As the heritage item is no longer in use as a bus shelter, its removal to a nearby location
would not have a major impact to its heritage significance. Even if the bus shelter was to be retained
in its present location, the proposed lift structure would either partially obscure, or visually compete
with the shelter. As the existing bus shelter only comprises one of the 67 bus shelters that form the
heritage listed group, the overall impacts resulting from its relocation would be minimal.
The proposal would result in a minor impact to fabric and a negligible visual impact to the St John’s
bush shelter, given that the relocation works were managed to minimise impacts to the structure.

8.6.4

St John the Baptist Anglican Church and Fantasia Preschool

The proposed northern lift would be situated opposite the church and the preschool and, due to its
height, would be visually prominent when viewed against the cement rendered bridge approach from
the church and the preschool. The partially transparent glass design of the lift shaft would reduce
visual bulk, therefore minimising impacts to the views and setting of these heritage items.
The proposal would in a neutral physical impact and a minor visual impact to St John the Baptist
Anglican Church and Fantasia Preschool.

8.6.5

Other nearby heritage items

Other heritage items located within 50 metres of the proposed works were assessed to have no, or
very limited, sight lines to and from the proposal. As such, the impacts to the heritage views and
settings of these items has been assessed as neutral.

•

Milsons Point Railway Station Group

•

Argyle Cut

•

The Rocks Conservation Area

•

The Rocks (Argyle Street) Railway Underbridge

•

Argyle Bridge

•

The Argyle Stores

•

Avenue of Trees on Argyle Street

•

Cockscomb Coral near the Cumberland Street Stairs.
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8.6.6

Summary of impacts to surrounding heritage items

A summary of the heritage impacts to nearby heritage items is provided in Table 16. Items with a
neutral impact overall have not been included.
Table 16: Summary of non-neutral heritage impacts to nearby heritage items
Nearby item

Physical impact

Visual impact

Glenmore Hotel

Neutral

Negligible

North Sydney Bus Shelter

Minor

Negligible

St John the Baptist Anglican Church

Neutral

Minor

The Fantasia Preschool

Neutral

Minor

8.7

Archaeological impact assessment

The majority of the proposed works consist of above ground works. As a result, only a small number
of the works in the southern and northern study areas would potentially impact archaeology.

8.7.1

Southern study area

Proposed excavation for the lift pit and utilities have low potential to impact significant archaeological
remains relating to buildings and occupation dating from the 1820s-1830s to the 1900s. It is expected
that the proposed excavation areas have been previous disturbed and impacted by the construction
of the SHB. However, there may be pockets of truncated remains which would be impacted by the
proposed works.

8.7.2

Northern study area

Proposed excavation for the lift pit and utility diversions in the northern study area have a low
potential to impact significant archaeological remains. Remains which may be disturbed would be
related to late nineteenth and early twentieth century urban buildings It is expected that the proposed
excavation areas have been previously disturbed and impacted by the construction of the SHB.
However, there may be isolated areas of truncated archaeological remains which would be impacted
by the proposed works.

8.8

Statement of heritage impact

While the proposal would result in localised impacts to significant fabric and setting, the National
heritage values of the SHB would not be impacted. The project would result in a minor impact to the
State heritage values of the SHB overall. However, providing step free access is a requirement of
public use for the SHB and would allow greater public interaction with the bridge and appreciation of
its heritage values. Multiple options assessments during the design development of the Step Free
Access project has shown that the preferred option would cause the least impact to heritage while still
ensuring safe and step free access to the SHB.
A complete Statement of Heritage Impact has been provided in Table 17 in accordance with the
guidelines contained within Statements of Heritage Impact (OEH, 2001).
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Table 17: Statement of Heritage Impact
Development

Discussion
•

What aspects of the
•
proposal respect or enhance
the heritage significance of
the Heritage Values of the
Sydney Harbour Bridge
(National and State) as well
as nearby heritage items?
•

•

What aspects of the
proposal could have a
detrimental impact on the
heritage significance of the
SHB approaches and nearby •
heritage items?

By helping to make the northern and southern approaches compliant with
the Commonwealth Disability Discrimination Act 1992 (DDA), the proposal
would allow for greater public access and therefore allowing for more
members of the public to appreciate the history and significance of the SHB
The reconfiguration of the existing council depot buildings and removal of
chain mesh fencing in the southern study area would involve changes to
intrusive elements within the curtilage of the SHB, sensitive reconfiguration
of which would reduce visual clutter in the locality and improve the
presentation of this area. This would potentially result in a positive heritage
impact
The SHB CMP 2007 (Section 6.5.2) outlines that opportunities for improved
access to the SHB for wheelchairs and prams should be investigated. The
proposal is aimed at fulfilling this opportunity for improved access.

The construction of the bridge links would require the removal of two
sections of the original parapet to provide adequate access, as well as
small sections of the retaining walls where the bridge links would be
secured in place. The parapet is an element of high significance. However,
the amount removed would be minimised by design. Overall, this result in
major localised impacts to significant fabric and a minor impact to the SHB
overall
The lift structures would be visually prominent within the streetscapes,
especially when viewed against the backdrop of the SHB retaining walls at
the northern site. Overall the lift shaft designs would result a minor visual
impact to the heritage views and setting of the SHB as any visual impacts
are localised and visual bulk would be minimised by design.
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Development

Discussion
Artefact was consulted during the design process and provided feedback on
various proposals. All advice provided was generally incorporated into the
proposal to respect heritage fabric and limit physical and visual impacts as best
as feasible. The majority of the impacts that could not be avoided are a result
of the compliance requirements which form the objective of the Step Free
Access Project.

Have more sympathetic
options been considered
and discounted?

Other proposal options had been considered for the proposed construction of
the lift structures.
•
A “do nothing” option was considered; however, this was discarded as it
would mean that no step free access would be provided, that opportunities
outlined in the 2007 CMP (Section 6.5.2 – improved access opportunities)
would not be considered, and that the SHB would not meet DDA statutory
requirements
•
Non-lift options were considered during the development of the Step Free
Access design. Two of these options would have likely involved lesser
impacts to heritage (inclinators and pedestrian use of the cycleway), these
options were discounted as they would not satisfy critical DDA compliance
and safety criteria for the project
•
Alternative locations for lift installation were considered during the
development of the Step Free Access design. Alternative locations would
have likely involved greater physical and visual heritage impacts to the
SHB than the preferred location options (Options N2 and S9). Options that
may have resulted in lesser impacts to heritage were discounted because:
- Option S1 would have involved lesser physical and visual heritage
impacts by using existing infrastructure at Circular Quay.
However, connecting walkways to the pedestrian footbridge were
not DDA compliant and elevation changes between these
footpaths were too severe for effective DDA-compliant walkways
to be constructed
- Ramp options – located at the Gloucester Street site (Option S4)
the Bridge Climb Shop (Option S11) would have likely resulted in
lesser visual heritage impacts to the SHB. However, elevation
differences precluded the possibility of ensuring that the entrance
ramp and other connecting structures would have been DDA
compliant
- Option S8 would have likely resulted in lesser visual heritage
impacts to the SHB, however was discounted due to likely greater
physical impacts required to install the lift shaft on the Cumberland
Street Stairs and potential re-grading of the pedestrian walkway to
help make it DDA compliant.
•
Options to have the lift shaft landing elevated higher than the parapet wall
were considered, in order to avoid removing concrete original fabric of the
bridge. This was discounted as the raised platform would require
integration with the existing pedestrian walkway and would not allow
sufficient size and cross-grade to meet minimum DDA and accessibility
requirements
•
A number of design configuration options were broached for the northern
lift site (Option N2). Alternate design configurations were assessed to have
likely greater heritage impacts than the preferred design
•
The option to retain the existing (locally heritage listed) bus shelter in its
current location was considered. This option was discarded as it would
have conflicted with public access to the lift structures and cause
obstructions on the highly-trafficked pedestrian pathway.
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9.0

CONCLUSIONS AND RECOMMENDATIONS

9.1

Conclusions

•

The proposed lifts would be within the curtilage of the SHB, which has the following heritage
listings:


Sydney Harbour Bridge (NHL Item no. 105888)



Sydney Harbour Bridge, approaches and viaducts (road and rail) (SHR Item no. 00781)



Sydney Harbour Bridge, approaches and viaducts (RMS Section 170 Heritage and
Conservation Register SHI Item no. 4301067)



Sydney Harbour Bridge (Rail property Only) (RailCorp Section 170 Heritage and Conservation
Register, SHI Item no. 4801059)



Sydney Harbour Bridge approaches group including pylons, pedestrian stairs and access
roads (Sydney LEP 2012 Item no. I539)



Sydney Harbour Bridge approach viaducts, arches and bays under Warringah Freeway (North
Sydney LEP 2013 Item no. I0538).

•

•

The proposal would result in the following impacts to the SHB:


Major impacts on a portion of significant fabric (parapet and retaining wall)



Minor visual impacts to the SHB and its setting



Minor impacts to the heritage significance of the SHB overall.

The proposal, due to its relatively small scale compared to the bridge as a whole, as well as the
location of the work away from areas of exceptional heritage significance, would not degrade,
damage, noticeably alter, obscure or diminish the national heritage values of the SHB

•

Due to the highly-disturbed nature of the study area as a result of the bridge’s construction, there
is a low potential for archaeological relics being impacted by the proposal

•

The proposed location of the southern lift is within the visual buffer zone of the World Heritage
Listed Sydney Opera House; however, there is no direct sightline between this location and the
Sydney Opera House. As such, there would be no impact on the heritage values of the Sydney
Opera House

•

One locally significant heritage item, the North Sydney Bus Shelters (North Sydney LEP 2013 Item
no. I0407), would be subject to a minor direct impact as a result of the proposal.

9.2
•

Recommendations

As the proposed works would not impact upon the National heritage values of the SHB, or the
World heritage values of the Sydney Opera House, a referral for Commonwealth consent in
accordance with the EPBC Act would not be required

•

A Section 60 application would be submitted to the NSW Heritage Council for impacts within the
SHR curtilage
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•

The proposed break in the concrete parapet to accommodate the installation of the lift shafts
would be designated to a location that would minimise, where possible, disruption of the form of
the decorative elements at both sites, in particular the symmetry of the interior rectangular design
of the parapet

•

The sections of concrete parapet which are to be removed from the retaining wall would be
adaptively re-used as seating, wayfinding or interpretative aids. Consideration would be given to
the treatment of the exposed areas of the retaining wall following removal of the sections of
concrete parapet for interpretive purposes

•

A materials conservation specialist would be engaged to advise on best practice for techniques for
removing, storing and re-establishing on site the sections of removed concrete parapet

•

The screening vegetation around the lift structures would be preserved as much as possible to
help obscure the lifts from view to reduce impacts to the heritage views and setting of the SHB as
well as the Broughton Street and Cumberland Street streetscapes

•

During detailed design, materials that are unobtrusive, modern and light, such as glass panelling
and slim frame elements, would be considered to reduce the visual bulk of new work

•

The cement used for the regrading of the SHB pedestrian pathway would be of a similar mix and
consistency to that of the walls it abuts (to be determined by the contractors), or be provided with a
small movement joint where it abuts, to prevent uneven movement between the two areas

•

Where existing drainage openings are to be covered over by regrading works to the SHB
pedestrian walkway, drainage would be integrated into the new surface. The drainage system
details of the pedestrian walkway and how these will mate with the existing drainage system (from
the road deck and draining from the ramp itself) would need to be resolved during detailed design

•

Opportunities to enhance public appreciation of the heritage value of the SHB would be taken,
including incorporating heritage interpretation and signage in the area of the lift structures

•

The proposal would introduce a new visually noticeable element to the curtilage of the SHB. As a
result, it is advised that future works consider the cumulative impact of the proposal

•

Design plans for the SHB Step Free Access project would be included in planning archives for the
SHB

•

Prior to works commencing, an archival recording would be undertaken for sections of the SHB to
be impacted and for the North Sydney Bus Shelter. The report must consist of an archival
standard photographic record of the site, noting the location and details of affected areas, as well
as demonstrating the overall setting. The recording would be undertaken in accordance with the
guidelines for Photographic Recording of Heritage Items Using Film or Digital Capture prepared by
the NSW Office of Environment & Heritage (OEH). For work to the SHB, the PAR would be
submitted to Roads and Maritime, State Library of NSW and OEH. For work to the North Sydney
Bus Shelter, the PAR would be submitted to North Sydney Council and local library

•

A management plan would be prepared in consultation with North Sydney Council prior to the
relocation of the North Sydney Bus Shelter

•

A heritage induction and comprehensive brief would be provided for all workers prior to works
commencing

Page 102

Sydney Harbour Bridge Step Free Access
Statement of Heritage Impact
•

A Temporary Protection Plan (TPP) would be required to protect significant fabric of the SHB
during construction. Whilst the lifts are being constructed, a protective barrier would be draped
along the retaining wall and parapet immediately adjacent to the construction area to protect the
surface against accidental collisions and inadvertent damage

•

If unexpected archaeological finds are discovered during the proposed works, the Roads and
Maritime Unexpected Heritage Items Procedure would be enacted, a heritage consultant would be
engaged to assess the find and the NSW Heritage Division would be notified of the discovery of a
relic in accordance with Section 146 of the NSW Heritage Act 1977.
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11.0 APPENDICES
11.1 Appendix A: Significance assessments of heritage items
The Rocks (Argyle Street) Railway Underbridge
Table 18: Significance assessment for The Rocks (Argyle Street) Railway Underbridge
Criterion

Description

A – Historical
Significance

The Argyle Street underbridge has historic significance as an essential part of the southern
approaches to the Sydney Harbour Bridge. The underbridge was constructed between
1929 and 1931 by the Sydney Harbour Bridge branch of the NSW Department of Public
Works, a specially formed branch of Public Works dedicated to the construction of the
Sydney Harbour Bridge.

B – Associative
Significance

The Argyle Street underbridge has associations with Dr JJC Bradfield, chief engineer and
designer for the Sydney Harbour Bridge and city underground railway and his concept and
design for the Sydney Harbour Bridge.

C – Aesthetic or
Technical
Significance

The Argyle Street underbridge has aesthetic significance as a major landmark feature on
the southern approach to the Sydney Harbour Bridge. Its rendered concrete surface with
ornamental parapets and pilasters are in keeping with the overall design style of the
approaches from both the north and south side. It is an example of an early use of
reinforced concrete on a mass scale in the construction of railway infrastructure.

G - Representative

The Argyle Street underbridge is a representative of the reinforced concrete construction
techniques employed on the approaches to the Sydney Harbour Bridge and throughout the
city underground railway in the 1920s and 1930s.
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Argyle Cut
Table 19: Significance assessment for Argyle Cut
Criterion

A – Historical
Significance

Explanation
Argyle Cut has historical significance as an early east-west route across The Rocks, as an
imposing example of convict public works, and as evidence, in its ongoing changes,
crossings and widenings, of improvements in the provision of access and infrastructure,
including the work of the Sydney Harbour Trust and that for the construction of the Sydney
Harbour Bridge and its approaches. It has aesthetic significance with the deep cutting
providing a dramatic feature in Argyle Street.
It has been ranked along with Busby's Bore and the building of Circular Quay as one of the
most impressive engineering feats in early Sydney.

B – Associative
Significance

The Argyle Cut has significance in that it is identified with the changing labour market in
Sydney. It has associations with convict labour and the acceptance of responsibility of
urban growth and public works by the Sydney Council

C – Aesthetic or
Technical
Significance

It has been ranked along with Busby's Bore and the building of Circular Quay as one of the
most impressive engineering feats in early Sydney.

D – Social
Significance

The Argyle Cut has social significance as an important feature in The Rocks conservation
area, and contributes strongly to the character of The Rocks. The Argyle cut is held in high
esteem as indicated by its listings on the National Trust register and the Register of
National estate, and thus is recognised by an identifiable group and has importance to the
broader community.
The Argyle Cut has significance from the links it derives with and support function
associated with the development of a society in which it has sat for more than 150 years

E – Research
Potential

The Argyle Cut has research potential for its association with town planning and street and
urban development in early Sydney, and with the ongoing development of transportation
systems within the city.

F - Rarity

The Argyle Cut is a rare example of early responses to the geographical difficulties
presented to urban growth. The large spine of rock which cut the area into two was a
barrier to the ease of transportation between two important and growing maritime and
mercantile precincts.
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Argyle Bridge
Table 20: Significance assessment for Argyle Bridge
Criterion

Explanation

A – Historical
Significance

The Argyle Bridge is of historical significance as evidence of the town planning initiatives to
improve the provision of access and infrastructure including the urban improvements of the
Sydney Harbour Trust in the early 1900s, and of the changes to the road pattern and
surrounds involved in the construction of the Sydney Harbour Bridge in the 1920s-30s.

D – Social
Significance

The Argyle Bridge has social significance as part of the Rocks Conservation area. The
Argyle Bridge at Cumberland St is held in high esteem by the residents and visitors to
Sydney, and contributes strongly to the character of The Rocks.

E – Research
Potential

The Argyle Bridge has research potential for its association with town planning, street and
urban development in early Sydney, and with the ongoing development of transportation
systems in The Rocks

Glenmore Hotel
Table 21: Significance assessment for Glenmore Hotel
Criterion

A – Historical
Significance

Explanation
Continuously occupied since it was built in 1921, the subject site offers a colourful and
varied history of drinking and leisure activities of The Rocks during the 20th century. The
changes in attitudes to drinking and the laws associated with it have been embodied in the
very fabric of the building through the continuation of original uses such as
accommodation; the provision of facilities such as additional bathrooms; and altering
spaces for new uses as seen in the former parlour.
The Glenmore Hotel, relocated and rebuilt during the Inter War period, is associated with
that phase of resumption and redevelopment in state significant The Rocks precinct. It is
historically evident of the program of redevelopment taken to sanitise and improve living
conditions in The Rocks.

B – Associative
Significance

C – Aesthetic or
Technical
Significance

Designed and later altered by Tooth & Co Brewers, the Glenmore Hotel is significant for its
connection to one of Sydney’s oldest brewing companies. Tooths was associated with
numerous hotels in The Rocks including the Fortune of War Hotel, the ASN Hotels and the
Australian Hotel. Consequently, the company had a notable presence in The Rocks and
contributed to the social and economic life of people in the area. The Glenmore Hotel is
one of many hotels throughout NSW that were reconstructed or altered by Tooth & Co
during the Inter War period in an effort to present a more wholesome image of hotels,
drinking and beer.
Constructed c.1921 and designed by an unknown Tooth & Co architect the Glenmore Hotel
is a representative example of a largely intact Inter War Georgian Revival style hotel. Along
with the Art Deco, Functionalist, and Free Classical styles of the period the Georgian
Revival style was popular for new and modified hotels. The stylistic features of the Hotel
include the use of face brick, rendered and painted details, regular fenestration,
symmetrical façade, multipaned sash windows, parapet and pediments. The load bearing
wall and timber floor construction is typical of the period. The employment of details is
relatively utilitarian in comparison to excellent examples of the style but comparable to that
of other Tooth & Co Hotels. The aesthetic integrity of the hotel has been diminished
through alterations including the removal of the parapet and the façade balconies.
The Glenmore Hotel makes a strong contribution to the streetscape and the urban
morphology of state significant precinct of The Rocks owning to its form, details and
materials. It employs elements in its design characteristic of hotels in The Rocks that were
constructed or altered in the Inter War period by Tooth & Co.
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Criterion

D – Social
Significance

Explanation
The Rocks is socially valuable for the esteem in which the place is held and the
contribution to the identity of the wider Sydney community. As a place with a continuous
and public use the Glenmore Hotel is considered to contribute to the social significance of
the Rocks both for its built form as well as its use.
The Glenmore Hotel is considered to have some social associations with local patrons and
those who visit The Rocks for its public use and as a place of social interaction.

E – Research
Potential

The site has moderate potential at the Gloucester Street frontage for the recovery of early
housing and settlement remains especially deep features such as wells and cess pits.
Excavations for four piers during the construction of the northern courtyard fire stairs
exposed a section of the former Gloucester Street roadway and kerb. It was destroyed for
the foundation of the stairs but it was presumed that further segments survive to the north
and south. The site was significantly modified by excavating to the level of the Gloucester
Street elevation for the construction of the existing hotel building and hence it is unlikely
that significant archaeological deposits remain. For further detail on archaeology see
Baseline Archaeological Assessment and the report Archaeological Investigation, The
Glenmore Hotel, 96-98 Cumberland Street, The Rocks, Sydney, prepared by E.C.J Lydon
in 1993 for the Sydney Cove Authority.
Owning to the extent of disturbance of the site potential for indigenous archaeological
artefacts at the site is considered to be low.

F – Rarity

Together with the Australian Hotel and the Long’s Lane complex of terraces the Glenmore
Hotel is the last surviving pre-Harbour Bridge Building in Cumberland Street north of the
Cahill Expressway and is therefore a remnant of the pre-1930 period of urban development
in The Rocks.
The Glenmore Hotel is historically representative of the phase of resumptions and
redevelopment in The Rocks during the Inter War period.

G–
Representativeness

The Hotel is historically representative of the period of Hotel redevelopment during the Inter
War period by major breweries to enhance the 'ale-ing' public image of hotels and drinking.
The Glenmore Hotel is typical of the program of major alterations or reconstruction of
earlier hotels which has largely resulted in the hotel aesthetic surviving throughout NSW.
The Glenmore Hotel is aesthetically representative of the Inter War Georgian Revival style
of commercial architecture which is common to hotels of the Inter War period.
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Table 22: Significance assessment for the Argyle Stores
Criterion

A – Historical
Significance

Explanation
Despite numerous alterations, the buildings retain much of the fabric of their major phases
of development and use as commercial stores. The buildings also demonstrate, through
design, space and materials, retail practices which are changing or have changed.
The buildings and site are physical reminders of the early history of Sydney, occupying a
section of the city which was the focus of commercial maritime activity in the first half of the
19th century. They also provide the focus of present activity in the Rocks. The courtyard is
particularly evocative in this respect.
The buildings have historical associations with significant figures in Australian retail and
social history including John Piper, Mary Reiby, Frederick Unwin, Samuel Terry and the
Tooth brothers. Unwin is also significant in the development of the Rocks area.

B – Associative
Significance

The Argyle Centre has historic association with several important early merchants including
Mary Reiby, Fredrick Unwin, Samuel Terry, and associations with Captain John Piper, the
first custom agent. Later the west wing was bought by R&E Tooth, and thus has
associations with the famous Sydney brewers.

C – Aesthetic or
Technical
Significance

The Argyle Centre historic precinct makes an important contribution to the quality of the
streetscape of the Rocks.

D – Social
Significance

Valued by the regional and tourist community as a retail, tourism focus in The Rocks.
Considered to be an early and successful example of the sympathetic adaptive reuse of a
Sydney warehouse.
The listings in the registers of both the National Trust and the National Estate demonstrate
the esteem the Stores are held in by the wider community.

E – Research
Potential

The building fabric constitutes the major potential source of additional information about the
history of the complex, because of the paucity of documentary evidence. The Argyle Stores
include substantial remains of one the earliest surviving commercial buildings in Sydney,
dating from c1826. The complex contains the earliest surviving building occupied for use as
a Customs House from 1830 until 1850. The group of buildings is probably unique in
Sydney in its ability to demonstrate changing warehouse design and construction from the
early 19th to the early 20th century. Despite numerous alterations, the buildings retain
much of the fabric of their major phases of development and use as commercial stores.
The history of The Rocks and the uses of its buildings illustrate and inform of the
aspirations and way of life of the Colony and, later, the State. The construction of these
buildings in particular demonstrates changing architectural and building practices. The
buildings and site have the potential to yield substantial scientific, cultural, technological
and archaeological information relevant to earlier uses and the development of the area.

F - Rarity

The stores are rare in their ability to demonstrate changing warehouse design and
construction from the early 19th to early 20th century.
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Milsons Point Railway Station Group
Table 23: Significance assessment for Milsons Point Railway Station Group
Criterion

Explanation

A – Historical
Significance

Milsons Point Station has state historical significance as an essential component of the
northern approaches of the Sydney Harbour Bridge and as a linking station in JJC
Bradfield's city railway network. The station is unusual on the NSW system for being
constructed by the specially created Sydney Harbour Bridge Branch of the Department of
Public Works rather than NSW Government Railways.

B – Associative
Significance

Milsons Point Station is significant for its association with JJC Bradfield, chief engineer and
designer for the Sydney Harbour Bridge and his wider Sydney Harbour Bridge and city
railway network scheme.

C – Aesthetic or
Technical
Significance

Milsons Point Station has aesthetic significance for its retention of the original design's
decorative features such as the Alfred Street awning, Alfred Street light fittings and cream
and maroon tiling on the platform access stairs. The use of reinforced concrete for the
construction of the station building is an early example of this construction technique on a
large scale.

D – Social
Significance

The place has the potential to contribute to the local community's sense of place and can
provide a connection to the local community's history.

F – Rarity

Milsons Point Station is the only intact station built as part of the construction of the Sydney
Harbour Bridge. It retains original features of the 1932 design which have been completely
removed from its sister station at North Sydney.

G–
Representativeness

Milsons Point Station is a representative externally of the Sydney Harbour Bridge
architectural style and internally representative of the City Underground finishes as
displayed in Museum and St James Stations.

North Sydney Bus Shelter – BS038: ‘St John’s’
Table 24: Significance assessment for North Sydney Bus Shelter – BS038: ‘St John’s’
Criterion

Explanation

A – Historical
Significance

The bus shelter is historically significant at a local level as an item of Municipal design
within the provision by NSW State Government of a public transport service from 1886 –
1958 in the form of tramways overtaken by Bus services along similar routes.

B – Associative
Significance

The bus shelter is significant due to the association with Ted Mack, 1933 -; B.Arch. UNSW
1958; Councillor North Sydney Council 1974-88; Mayor North Sydney Council 1983-87;
Independent NSW Legislative Assembly North Shore 1981-88; Independent Federal MP
North Sydney 1990-1996. Mack instigated the concept of a standard bus shelter, and was
influential in the design and colour scheme. The bus shelter is significant due to the
association with John Kinstler, Council Architect North Sydney Council 1981-1992. The
shelter is associated with generations of the congregation who have attended St John the
Baptist Anglican Church.
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Criterion

C – Aesthetic or
Technical
Significance

Explanation
The design of the shelter was an interpretation of tram shelters used in the Sydney
metropolitan area, designed and constructed by NSW Government Tramways during the
first period of cable trams 1886-1909 and the second period electric trams 1909 – 1932.
The structures, materials and colour scheme positively contribute to the character of North
Sydney. The shelter contributes to the Broughton Street streetscapes and to the many
historic and aesthetic significance of the heritage items within the vicinity, in particular St
John the Baptist Anglican Church.
The standard bus shelter structure has technical value for the design approach, which
provided an interpretation of early twentieth century Tramway designs using traditional
materials and finishes including concrete footing pads, timber structure and cladding with
terra cotta shingled roofing, without resorting to mimicry or replication of the federation
style. The design provided amenities including lighting, seating and community notice
boards, and has proven versatile with the provision of sympathetic electric advertising
panels.

D – Social
Significance

The bus shelters are valued by the local community within North Sydney with evidence
provided throughout the listing of many structures on heritage studies, lists and inventories
including the National Trust (NSW), the North Sydney LEP and the North Sydney Heritage
Study 1993. The standard design has won a range of awards for community identification
and street furniture, including the Keep Australia Beautiful Award (June 1988). The
community notice boards are highly valued and utilised by their respective
neighbourhoods.

F – Rarity

The individual shelters are generally named and identified as part of particular
neighbourhoods and travel destinations, with each structure bearing the name in bold
lettering and the Council logo.

G–
Representativeness

The bus shelters have representative significance as a class of structure erected by Local
Government as part of the provision of a public transport service operated by State
Government.

St John the Baptist Anglican Church
Table 25: Significance assessment for St John the Baptist Anglican Church
Criterion

Explanation

F – Rarity

This item is assessed as aesthetically rare state-wide.

G–
Representativeness

This item is assessed as socially representative state-wide.

The Fantasia Preschool
Table 26: Significance assessment for The Fantasia Preschool
Criterion

Explanation

A – Historical
Significance

Local significance

C – Aesthetic or
Technical
Significance

Local significance

D – Social
Significance

Local significance
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Criterion

Explanation

G–
Representativeness

This item is assessed as historically representative locally. This item is assessed as
aesthetically representative locally. This item is assessed as socially representative locally.
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11.2 Appendix B: Summary option assessment
11.2.1 Overview of options assessment reports
The SHB Step Free Access project has progressed through several stages of design option
assessment, prior to its finalisation on the present location and configuration. Options assessments to
determine the type of step free access and location of the access site included:
•

Sydney Harbour Bridge Step Free Access – Strategic Options Study (Hyder Consulting 2014).
The strategic options study is appended to this document in Appendix C
-

This study provided an overview of long- and short-list design options, assessment of lift
and non-lift accessibility options, an assessment of benefits and limitations of potential
access site locations to the SHB and provided the results of an options assessment
workshop. The results of this report showed that lift access to the pedestrian walkway was
the preferred option for step free access, and selected four location options – three on the
southern side and one on the northern side – for the two potential lift sites.

•

Sydney Harbour Bridge Step Free Access – Heritage Constraints Analysis (Artefact Heritage
2014). The heritage constraints analysis is appended to this document in Appendix D
-

This study evaluated potential heritage constraints for four of the short-listed location
options which had been assessed as the preferred options in the strategic options study.
Out of these four site locations, Option N2 and Option S9 were selected as having the
least impact to heritage items of the four options.

Once the preferred lift locations were determined, further options analysis was conducted, involving
the appraisal of design and configuration options for lift placement at each site. This options analysis
is discussed in detail below.
Throughout options assessment, the objectives during the design process for the project included the
following items:
•

•

Providing a location that maximises accessibility, including
-

Ease of users to locate the step free access

-

Ease of access to and from key points of origin and destination.

Provision of access to the SHB for disabled users, involving
-

Ease of use and the ability to meet Australian Standard 1428.1 (AS 1428.1), which
outlines the necessity of adequate pathways and suitable width, grades and cross-fall of
paths

-

Aims for inclusivity, ensuring that users are not excluded from use of the step free access
on the grounds of their disability.

•

•

Maximises visual integration with the bridge structure and the surrounding environment, involving:
-

Minimising visual impacts to the SHB, the wider precinct and iconic views of Sydney

-

Minimising landscape character impacts.

Maximises integration of the step free access with existing uses of the built environment, by:
-

Minimising potential conflicts with existing uses of the surrounding built environment
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•

•

Potentially enhancing the use of the surrounding built environment for public activities.

Minimises impacts to the heritage values of the SHB and the surrounding environment, involving:
-

Minimising changes to the heritage values, and impacts to the structural fabric of, the SHB

-

Minimising changes to the visual qualities and heritage views of the SHB

-

Minimising changes to the heritage significant views of other heritage items in the locality.

Maximises safety for users, including:
-

Ensuring a reasonable level of passive surveillance of users from surrounding areas, so
the step free access point is not concealed; this ensures that crime and vandalism of the
step free access point are minimised.

•

•

Minimising maintenance requirements for the ongoing use of the step free access point, by:
-

Reducing the potential for vandalism

-

Ensuring that general operation and maintenance requirements are kept to a minimum.

Provision of a cost-effective step free access design and to minimise impacts from construction,
involving:
-

Keeping capital costs to a reasonable minimum

-

Minimising construction impacts to the surrounding environment

-

Ease of implementation and approval.

11.2.2 Excluded long list options
During the development of the long list of step free options, a number of non-lift and alternate lift
options were explored. These options were assessed as being insufficient in providing acceptable
step free accessibility options. A summary of these options and the reasons for their exclusion from
consideration has been adapted from the strategic options study (Hyder Consulting 2014: 44 – 46)
and provided in Table 27.
Table 27: Summary of excluded long list step free options
Option

Bike Path
Access

Inclinators

Description

Reason for exclusion

Allowing access for mobility impaired
persons on the western side of the
bridge, facilitating the existing ramp
on the southern approach and
creating an alternative step free
access on the northern side

The width of the bike path is considerably narrower than
the pedestrian walkway. It is also highly utilised by
cyclists who are travelling at high speeds. Referring
mobility impaired people onto the bike path would
create a hazardous situation for both mobility impaired
persons and cyclists

Inclinators were considered for
provisions of a vertical connection
with the Sydney Harbour Bridge in
both the northern and southern
precincts

Inclinators have uncontained moving parts which would
be vulnerable to vandalism and which have the potential
to cause harm should a member of the public become
caught in them. Inclinators are often uncovered open air
structures which don’t provide weather protection.
Inclinators also cannot handle high volumes of traffic.
Furthermore, the Disability Council of NSW (a key
stakeholder for the project) did not support this option
for DDA compliance concerns
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Option

Description

Reason for exclusion

Northward extension of the existing
Lift locations
SHB footpath either to a lift north of
north of the
the post office on Ennis Road or to
Ennis Road
connect with the existing footpath on
Post Office
High Street

These location options would require an extensive
length of additional footpath on the bridge deck level,
and would deliver users to a location distant from key
destinations and public transport, particularly the
Milsons Point train station

Lift site location Option N3 would be
located within the Milsons Point
Cantilevered Station. Lift site location Option N4
footpath
would be located within the former
extension for Commonwealth Bank building on 22
site location Ennis Road. Extension of the existing
Options N3 SHB footpath in the northern precinct
and N4
via a cantilevered footpath along the
SHB parapets to the proposed lift
locations of Options N3 and N4

This option would have a substantial impact on the
structure of the SHB, its key views and its heritage
value. Heritage impacts from this design were
considered likely too high to obtain appropriate approval
considering that feasible alternate locations had been
identified

Ramp options along Broughton Street have not been
further investigated due ot the lack of space and the
Ramp options
Ramp options in the northern precinct considerable difference in elevation between road and
for the
connecting the SHB deck with the
bridge deck level. Along Ennis Road, shop fronts (of
northern
below road level at any location
heritage significance) are integrated into the bridge
precinct
structure which also prevents the utilisation of a
northern ramp option

Lift within Installation of a lift in either the
bridge pylons northern or southern bridge pylon

This option was excluded as the southern bridge pylon
is currently used for maintenance facilities with an
existing lift from road level to the underside of the bridge
deck. Access to the northern bridge pylon would require
movements along footpaths with steep grades over long
distances. Lifts in these locations are not located near
to key access points (such as Milsons Point train
station). Lifts in these locations would present a security
risk associated with public works in proximity to active
work areas

11.2.3 Lift site option assessment
The strategic options study also assessed eighteen potential locations for the installation of a lift to
the deck of the SHB. Four sites were assessed in the northern side of the bridge (N1 through N4) and
fourteen sites were assessed for the southern side of the bridge (S1 through S14). A summary of
these site locations and their options assessments are provided in Table 28 and Table 29.
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Table 28: Lift site location options assessment (northern precinct)

Option

Location and
description

Options assessment comments
•

A lift located on the north•
western corner of Fitzroy
Option N1
and Broughton Streets in
•
Milsons Point.

•
SHB stairs lift, located
Option N2 adjacent to the existing
bridge stairs

•
•
•
•
•

Lift located within Milsons •
Option N3 Point station, underneath
the SHB
•
•
•
Located within former
Option N4 Commonwealth Bank
Office, 22 Ennis Road

•
•

Options
assessment
ranking

Would require widening of the Broughton Street
footpath
Poorly located in terms of accessibility (distance
from train stations and existing SHB stairs)
Poorly visually integrated into the surrounding
environment, including heritage significant views of
and to the SHB.

3

Is highly accessible in proximity to Milsons Point
station
Existing wayfinding to bridge stairs is beneficial for
less mobile users
Ease of ability to meet AS 128.1 standards
High levels of passive surveillance
Ease of implementation.

1

Would require removal of northern toll booths on
SHB
Would require extension of SHB footpath to the
north from current bridge stair termination
Would require realignment of traffic lanes on SHB
Space gained from traffic lanes would expand size
of footpath.

2

Would require removal of northern toll booths on
SHB
Would require realignment of traffic lanes on SHB
Would require extension of SHB footpath to the
north from current bridge stair termination.

4
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Table 29: Lift site location options assessment (southern precinct)

Option

Location and
description

Options assessment comments

Options
assessment
ranking

•
Circular Quay lift – utilise
Option existing Circular Quay lift •
S1 and Cahill Walk along the
Cahill Expressway
•

Would involve utilising the existing lift in Circular
7
Quay
Excluded as it
would not
Elevation changes between points are too great to
meet AS
ensure AS 1428.1 compliant footpath grade
1428.1
Would not meet appropriate DDA standards and
standard
was therefore discounted.

•
George Street lift –
located on the eastern
Option footpath of George Street •
S2 to connect to the Cahill
Walk along the Cahill
•
Expressway

Would involve major works to widen and flatten the
11
existing footpaths across the route
Excluded as it
would not
Elevation changes between points are too great to
meet AS
ensure AS 1428.1 compliant footpath grade
1428.1
Would not meet appropriate AS 1428.1 standards
standard
and was therefore discounted.

•

Would involve major works to widen and flatten the
14
existing footpaths across the route
Excluded as it
would not
Elevation changes between points are too great to
meet AS
ensure AS 1428.1 compliant footpath grade
1428.1
Would not meet appropriate AS 1428.1 standard
standard
and was therefore discounted.

Gloucester Street lift
Option connecting to the Cahill
S3 Walk along the Cahill
Expressway

•
•
•
•

Gloucester Street Ramp –
Option identical to option S4,
•
S4 except with a ramp
instead of a lift
•
•
Playground Lift –
construction of a lift within •
Option
the King George V
•
S5
Recreation Centre
playground area
•
•
Tennis Court Lift – in the
north-western corner of
Option
the King George V
S6
Recreation Centre tennis
court

•
•
•
•

Does not require the construction of a lift
12
Would involve major works to widen and flatten the
Excluded as it
existing footpaths across the route
would not
Elevation changes between points are too great to
meet AS
ensure AS 1428.1 compliant footpath grade
1428.1
Would not meet appropriate AS 1428.1 standard
standard
and was therefore discounted.
Would require major works to widen and flatten
footpaths along the route
Conflicts with existing uses of the playground
High potential for vandalism due to partly hidden
location
High construction impacts on the surrounding
environment.

13

Would connect via a pedestrian link to the bottom of
the SHB pedestrian ramp through a void in the
Cumberland Street staircase
Crossfall of the existing pedestrian ramp it would
connect to is not AS 1428.1 compliant. Would
require footpath re-grading and landing intervals
Conflicts with existing uses of the playground
High potential for vandalism due to partly hidden
location
High construction impacts on the surrounding
environment.

8

Page 119

Sydney Harbour Bridge Step Free Access
Statement of Heritage Impact

Option

Location and
description

Options assessment comments
•

Options
assessment
ranking

The lift shaft would penetrate through the void within
the Cumberland Street stairs from the pedestrian
tunnel below the bridge to the existing SHB
pedestrian ramp
Crossfall of the existing pedestrian ramp it would
connect to is not AS 1428.1 compliant. Would
require footpath re-grading and landing intervals
Ease of use to locate lift
Minimal visual heritage impacts to SHB and other
heritage items.

4

Installation of the lift directly abutting the
Cumberland Street stairs in partially screened
corner of stairs
Ease of use to locate lift
Minimal visual heritage impacts
Minimal conflicts with existing use of area
Relatively easy to ensure AS 1428.1 compliance
Relatively low disruption to environment during
construction phase.

1

•
•
Council depot lift – located •
Option
within the City of Sydney •
S9
council building compound •
•

Ease of use to locate lift
Minimal visual heritage impacts
Minimal conflicts with existing use of area
Relatively easy to ensure AS 1428.1 compliance
Good levels of passive surveillance
Relatively low disruption to environment during
construction phase.

2

•
Bridge climb lift – located
•
Option to the south of the current
•
S10 Bridge Climb shop front on
•
Cumberland Street

Minimal conflicts with existing use of area
Relatively easy to ensure AS 1428.1 compliance
Good levels of passive surveillance
Relatively low disruption to environment during
construction phase.

3

•

Would be difficult to meet appropriate AS 1428.1
standard
High levels of visual and landscape character
impacts
High level of heritage visual impacts from
obstruction of SHB and prominence of ramp in
respect to other heritage items (including Sydney
Opera House visual heritage curtilage).

6

Relatively easy to ensure AS 1428.1 compliance
Minimal conflicts with existing uses
Minimal impacts to the landscape character of the
area
High levels of passive surveillance.

9

Very high levels of visual and landscape character
impacts, including heritage impacts
Difficult to implement.

5

High levels of visual and landscape character
impacts, including heritage impacts
High potential for vandalism due to partly hidden
location.

10

Lift in Stairs Void – located
Option
•
within the Cumberland
S7
Street stairs
•
•
•
Lift next to Stairs – directly •
Option
adjacent to the
•
S8
Cumberland Street stairs •
•
•

Bridge climb ramp –
•
Option located to the south of the
S11 Bridge Climb shop front on •
Cumberland Street

Lift at SHB southern
Option
abutment, connecting to
S12
Cumberland Street

•
•
•
•

Ajax Site Lift – located
Option within the Ajax building,
S13 George Street in the
Rocks

•
•

Lift north of George Street •
Option – between the Mining
S14 Museum and Dawes Point •
Park
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The four options which were then short-listed from this assessment (Options N2, S8, S9 and S12)
were also the subject of the heritage constraints analysis. A summary of the potential heritage
impacts at each of these options has been adapted from Artefact Heritage 2014: 60 and is provided in
Table 30. Note that these are preliminary heritage impact assessments, the result of which have since
been updated in this report for Options N2 and S9.
Table 30: Summary of heritage constraints analysis of short-listed lift site locations
Option

Likely impacts to built
heritage

Likely impacts to heritage
views and vistas

Likely impacts to
archaeology

This option would result in
physical impacts to the SHB
Option N2 (removal of parapet) and the
removal of the North Sydney
Bus Shelter (local LEP item)

Option would impact on the
SHB, Milson Point Railway
Station Group, North Sydney
The area has some
Bus Shelter, St John the Baptist archaeological potential
Church and the Fantasia
Preschool

The upper balustrade of the
SHB, and any fixing to the
concrete rendered bridge
approaches. Possible physical
Option S8 impacts to the Cumberland
Street stairs of the SHB.
Possible impacts to
the balustrade of the Argyle
Bridge

Would obstruct views towards
and out from the Cumberland
Stair (part of the SHB) and
specifically obscure architectural
details of the plaster work in this
area. It would also obstruct
Unlikely to have
views from The Glenmore, the archaeological potential
Argyle Stores, View Terrace N &
W Façade, The Argyle Bridge,
the Argyle Cut, Avenue of Trees
on Argyle Street, the Rocks
Conservation Area

The upper balustrade of the
SHB and any fixing to the
Option S9
concrete rendered bridge
approaches

Depending on the number of
trees that would require removal
in this area, the option would
obstruct views towards and out
from the SHB, views from The
Glenmore, the Argyle Stores,
View Terrace N & W Façade,
The area has some
The Argyle Bridge, the Argyle
archaeological potential
Cut, Avenue of Trees on Argyle
Street, the Rocks Conservation
Area may be affected. If no
trees are required to be
removed, the visual impact of
this option would be nil to
negligible

Physical impacts to the interior
and roof of the Ajax building and
fixing to the steel of the SHB.
The steel has been assessed in
Option S12
the CMP as having high
significance. This option would
therefore result in a significant
impact to key original fabric

Would impact on views within
the Sydney Opera House World
Heritage Buffer Zone.
Views towards the SHB, Ajax
The area has some
building, Dawes Point Heritage
archaeological potential
Precinct, The Rocks
Conservation Area, former
Mining Museum, Metcalfe Bond
Stores, the Mercantile Hotel

Out of these assessment analyses, Option N2 and Option S9 were selected as the preferred lift
location options. These options were also considered to likely cause the least heritage impacts out of
the four final short-listed options.
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11.2.4 Design and configuration options assessment
11.2.4.1 Single and double lift designs
Design options considered the construction of a single or a double lift at each site location. A second
lift at each site location would have resulted in the ability for the access point to handle larger traffic
volumes, as well as providing greater reliability of access should one lift be temporarily inoperable.
However, the installation of two lift shafts would have caused a greater heritage impact to views and
settings of both the SHB and nearby heritage items, due to the large visual bulk and obstruction of
sightlines to and from the SHB walkway. Instead of providing two lifts at each location, proposal
options for this assessment have included space for the construction and installation of a second lift
shaft at a later time, should demand for further step free access increase.
11.2.4.2 Construction of lift ramp over parapet wall
A design option that was considered was the construction of ramping that would cross over the top of
the SHB parapet instead of being projected through it. This design option would not require the
removal of significant heritage fabric of the SHB and the preservation of the parapet wall in its present
state.
This option was discounted for both the northern and southern sites as the construction of the ramp at
the desired DDA compliant subgrade would necessitate a long ramp structure over and along the
SHB pedestrian footpath. A ramp of this size would significantly obstruct pedestrian traffic through
much of the intervening area of the footpath. As a result, this option would safely accommodate the
volume of current and future pedestrians because of these space restraints.
This design option was not considered feasible for the purposes of providing safe and reliable step
free access to the SHB and was discounted.
11.2.4.3 Northern Site (Option N2)
Option 1
Option 1 (Figure 63) consisted of a through lift with entry being perpendicular to the SHB. This means
that entry and exit from lift would be in one direction through two different lift doors. This option had
the lift shaft offset approximately 2m from the base of the retaining wall so as to avoid conflicts with
the existing fibre optic cable in that location.
The main advantages of this option included:
•

Wheelchairs would not be required to rotate to access the lift shaft in this design, which is a
preferred objective of the Physical Disability Council of NSW

•

Minimum impact to the bridge with one lift

•

Readily accommodates two lifts

•

Only one tree would need to be removed

•

Retains the existing bus shelter

•

Adjacent to existing stairs with reasonably level access to the train station.

The main disadvantages of this option included:
•

The footpath would need to be widened

•

There would be a loss of street parking
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•

There would be a clash between the waiting space and pedestrian through traffic

•

If two lifts were to be installed each lift would require its own bridge link. This would mean that
twice as much of the retaining wall parapet would need to be removed.

Figure 63: Proposed design for option 1 (north) (source: Roads and Maritime)

Option 2a
Option 2a (Figure 64) was the same through lift design with entry from the north as the preferred
option, except that it had the lift shaft offset 1.6m from the base of the retaining wall so as to avoid
conflicts with the existing fibre optic cable in that location. This option involved a lift parallel to the
SHB instead of perpendicular to it.
The main advantages of this option included:
•

There would be no impacts to the fibre optic cable

•

There would be better access for maintenance

•

This option would allow a through lift option, requiring only a 90° turn for wheelchair access

•

A second lift would not require any additional impact to the parapet wall.

The main disadvantages of this option included:
•

The footpath would need to be widened

•

There would be an increased visual impact.
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Figure 64: Proposed design for option 2a (north) (source: Roads and Maritime)

Option 3
Option 3 (Figure 65) consisted of a standard lift design (non-through lift) where the entry and exit are
through the same door. Entry and exist would have been perpendicular to the bridge (same as option
1). This option had the lift shaft offset from the base of the retaining wall by about 4.3 metres, with the
lift shaft being located directly on, and potentially into, the road on Broughton Street.
The main advantages of this option included:
•

Would maintain a straight line for pedestrian movements

•

Would have less impacts to ground services

•

Would allow for street scaping.

The main disadvantages of this option included:
•

Would be close to the road therefore a barrier would be required

•

Would require wheelchairs to rotate 180°

•

The footpath would need to be widened

•

Loss of carparking as a result of footpath widening

•

Potential for an area where passing pedestrians and those waiting to use the lift would conflict

•

Would require a pedestrian bridge link which would be a significant visual impact at street level

•

If two lifts were to be installed each lift would require its own bridge link. This would mean that
twice as much of the retaining wall parapet would need to be removed.
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Figure 65: Proposed design for option 3 (north) (Source: Roads and Maritime)

Option 4
Option 4 (Figure 66) consisted of a hybrid of options 2 and 3. The lift configuration would be similar to
option 2, but would be similar to option 3 in that the lift shaft would be offset from the base of the
retaining wall by about 4 metres, with the lift shaft being located directly on, and potentially into, the
road on Broughton Street.
The main advantages of this option would be similar to option 3 except:
•

Lift entry from the north would reduce the clash between the waiting space and pedestrian through
traffic

•

Wheelchairs would only be required to turn 90° to enter and exit the lift shaft

•

A potential second lift would be able to share the same pedestrian bridge link to the bridge
walkway, and therefore not require any additional impacts to the parapet

•

A wider landscaped strip would be provided between the lift and the kerb. This would allow for
street plantings to reduce the visual impact to a greater degree than option 3.

The main disadvantages of this option included:
•

Would be close to the road therefore a barrier would be required

•

The footpath would need to be widened

•

Loss of carparking as a result of footpath widening

•

Would require a pedestrian bridge link which would be a significant visual impact at street level.

•

If two lifts were to be installed each lift would require its own bridge link. This would mean that
twice as much of the retaining wall parapet would need to be removed.
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Figure 66: Proposed design for option 4 (north) (Source: Roads and Maritime)

Option 4a
Option 4a (Figure 67) consisted of the same layout as option 4, except with two lifts of a standard
design (non-through lift). The two lifts would share a waiting area, which would be located under the
pedestrian bridge link.
The main advantages of this option would be:
•

Wheelchairs would be required to turn 90° to enter and exit the lift shaft

•

A potential second lift would be able to share the same pedestrian bridge link to the bridge
walkway, and therefore not require any additional impacts to the parapet

•

A wider landscaped strip would be provided between the lift and the kerb. This would allow for
street plantings to reduce visual impacts.

The main disadvantages of this option included:
•

Would be close to the road therefore a barrier would be required

•

The footpath would need to be widened

•

Loss of carparking as a result of footpath widening

•

Lift entry would be concealed from users on its northern side

•

Would require a pedestrian bridge link which would be a significant visual impact at street level.
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Figure 67: Proposed design for option 4a (north) (Source: Roads and Maritime)

11.2.4.4 Southern site (Option S9)
The lift at the southern site does not feature the same issues or constraints as the lift at the northern
site. Location options for the southern lift shaft have been previously assessed as part of the heritage
constraints analysis (Artefact Heritage 2014).
The preferred option at the southern site consisted of a simple through lift, similar to option 1 for the
northern site, with enough offset provided to facilitate safe maintenance. One of the only major design
considerations for the southern site was whether to construct one lift shaft or two. In keeping with
design options for the northern site, one lift shaft was proposed with the design capable of adding a
second lift shaft at a later date.
The preferred option at the southern site (option S9) occupies the existing City of Sydney Council
depot building. Two further options have been drawn out from option S9 (option 10 and option 10a) to
explore a variety of reconfiguration options of the existing depot buildings and surrounding
landscaping. These two options are subject to the latest round of assessment and are discussed
below.
Option 10
Option 10 is similar to option S9, involving occupation of the existing City of Sydney Council depot
building, however a proportion of storage area in this option is revised so the lift can be positioned
further north. The lift is also positioned further away from the bridge retaining wall for better visibility.
The main advantages of this option would be:
•

Reuse the southern portion of the existing depot building

•

Less direct impact to the bridge via offsetting the lift further from the SHB wall

•

Accommodates all the existing depot functional spaces.
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The main disadvantages of this option include:
•

Restrictions in vehicular movement entering and exiting the site in a forward direction

•

Minimal separation between pedestrians using the lift and depot vehicle movements

•

Increased offset distance of the lift tower from the bridge retaining wall would have an increased
visual impact

•

Depot building has more visual impact as it protrudes closer to Cumberland Street than some
other options

•

Loss of one larger tree and one smaller palm tree.

Figure 68: Proposed design for option 10 (s9) (Source: dem)
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Figure 69: View of option 10 from Cumberland Street (s9) (Source: dem)

Option 10a
Option 10a, including the proposed reconfiguration of the existing depot building and lift proposal, is
the same as option 10, however the access pathway to the lift from Cumberland Street would be
located further south. This minor variation from Option 10 would allow for increased separation
between pedestrians using the lift and depot vehicular movements.
Figure 70: View of option 10a from Cumberland Street (s9) (Source: dem)
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Figure 71: Proposed design for option 10a (s9) (Source: dem)

Heritage impact of option 10 and option 10a
The proposed design variations to option 9 (option 10 and option 10a) involve minor landscaping
differences in the location of the access pathway to the lift from Cumberland Street, with the pathway
in option 10a located further south. While it is understood this would provide increased separation
between pedestrians accessing the lift and vehicles entering the depot, which would potentially
improve safety for users, either option is acceptable from a heritage perspective.
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11.3 Appendix C: Sydney Harbour Bridge Step Free Access – Strategic
Options Study (Hyder Consulting 2014)
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11.4 Appendix D: Sydney Harbour Bridge Step Free Access - Heritage
Constraints Analysis (Artefact Heritage 2014)
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1.1

Introduction

Proposal overview

The Sydney Harbour Bridge (SHB) is an
internationally renowned structure that is
owned managed and maintained by Roads
and Maritime Services (RMS). It is listed
on numerous heritage listings including
the NSW State Heritage Register, City of
Sydney LEP and North Sydney LEP, as well
as the National Heritage List and National
Trust Register.

1.2

Purpose and scope

RMS has commissioned HASSELL to
prepare The Urban Design Concept,
Landscape Character and Visual Impact
Assessment (UDC/LCVIA). This report will
form part of the Review of Environmental
Factors (REF), being the environmental
assessment process for the proposal.

1.2.1
Scope and report structure
The report is divided into five main
sections:
_Section
_
01 – Introduction
_Section
_
02 – Urban design concept
_Section
_
03 – Landscape character
assessment
_Section
_
04 – Visual impact assessment
_Section
_
05 – Landscape character and
visual impact mitigation

Currently there is no step-free access (eg.
wheelchair access) to the Bridge that is
accessible for all pedestrians including
those with mobility impairments, between
Milsons Point and Circular Quay.
The proposal provides step-free access to
the existing pedestrian path on the
eastern edge of the Sydney Harbour
Bridge via a series of lift shafts.
A lift shaft would be located in the
southern precinct within The Rocks
adjacent Cumberland Street, whilst
another lift would be provided in the
Northern Precinct adjacent Broughton
Street in Kirribilli (refer adjacent Figure 01
for precincts and project sites).
Studies regarding step-free access to the
Bridge have previously been undertaken.
These reports and outcomes have been
used to inform the current design
proposal for the location of lift shafts.
These reports include the following:
_2014
_
Hyder - Sydney Harbour Bridge
Step-free Access Strategic Options
Study
_2015
_
Sydney Harbour Foreshore
Authority - Sydney Harbour Bridge Lift
Access Study Stage 2.
Two preferred options from these previous
studies (options N02 and S09) have been
selected and will be developed to a
concept design stage, forming the basis of
this report.

Figure 01 Overall proposal context map
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1.3

Introduction

RMS urban design policies and
guidelines

This report has been prepared in
reference to the following RMS policy and
guideline documents:
_Environmental
_
impact assessment
guidance note EIA-N04: Guidelines for
landscape character and visual impact
assessment
_Bridge
_
Aesthetics: Design guidelines to
improve the appearance of bridges in
NSW.
_Beyond
_
the Pavement: RMS Urban
design policy, procedures and design
principles.

1.3.1 Environmental impact Assessment
Practice Note - Guideline for Landscape
Character and Visual Impact Assessment
EIA-N04
This document outlines guidelines for
investigating the liveability effects of road
and traffic management projects in town
and village centres.
The guidance note applies to proposals
and concept plans for which RMS is
seeking approval under the Environmental
Planning and Assessment Act 1979 (EP&A
Act). The guidelines differentiate between
visual assessment (the impact on views),
and landscape character assessment (the
impact on the aggregate of an area’s built,
natural and cultural character or sense of
place).
Landscape character and visual impact
assessment tasks as outlined in the guide
are listed below:
_4.1.
_ Analyse landscape character
_4.2.
_
Identify landscape character zones
_4.3.
_
Assess landscape character impacts
_4.4.
_
Assess the visibility of the proposal
_4.5.
_
Identify key viewpoints
_4.6.
_
Assess visual impacts
_4.7.
_ Refine the concept design to avoid
and minimise landscape character and
visual impacts; and
_4.8.
_
Develop a mitigation strategy to
minimise landscape character and visual
impacts
04

1.3.2 Bridge Aesthetics - Design guideline
to improve the appearance of bridges in
NSW
This document aims to help design teams
produce bridges of aesthetic value. The
document also sets down unequivocal
aesthetic outcomes, so that consultants
and contractors are made aware of RMS
requirements. The document addresses
the design and appearance of bridges in a
systematic manner, as follows:
_Design
_
approach (Design values and
methodology)
_The
_
whole (Context sensitive design and
form)
_The
_
parts (Superstructure, substructure
and bridge curtilage)
_The
_
details (Joints and connections,
barriers, screens, signage, lighting,
drainage, noise walls and colour); and
_Particular
_
conditions (New bridges next
to existing bridges and pedestrian
bridges).
This design approach would be used to
consider the aesthetic value of any new
design proposal, and evaluate the impacts
of the proposal on the existing visual
character of the area.
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1.3.3 Beyond the Pavement - Urban
Design Policy Procedures and Design
Principles
In ‘Beyond the pavement’ RMS nominates
the urban design goals and design
requirements that are sought on all RMS
projects, these are;
_Road
_
projects, and the networks of
which they are a part, must fit sensitively
with the landform and the built, natural
and community environments through
which they pass.
_Road
_
planning and design must
contribute to the accessibility and
connectivity of communities and a
general permeability of movement
through areas.
_The
_
design and management of roads
must contribute to the overall quality of
the public domain for the community,
including road users
The document also list nine urban design
principles that should govern the planning
and design of road infrastructure, these
are;
_Contributing
_
to urban structure and
revitalisation.
_Fitting
_
with built fabric.
_Connecting
_
modes and communities.
_Fitting
_
with the landform.
_Responding
_
to natural patterns.
_Incorporating
_
heritage and cultural
contexts.
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_Designing
_
roads as an experience in
movement.
_Creating
_
self-explaining road
environments.
_Achieving
_
integrated and minimal
maintenance design.
These goals and design principles, where
relevant, are used to inform the design of
the proposal in order to achieve the best
integrated engineering and urban design
outcome for the project.

1.4

Overview of relevant Australian
Standard and DSAPT requirements

The below list outlines the key Australian
Standards (AS) and Department
Standards for Accessible Public Transport
(DSAPT) that are relevant to the proposal
and have informed the urban design
concept:
_Disability
_
Discrimination Act 1992
_Disability
_
Standards for Accessible
Public Transport 2002
_Disability
_
Standards for Accessible
Public Transport Amendment 2010
_AS
_ 1735.12-1999 - Australian Standard
for lifts, escalators and moving walks
Part 12: Facilities for persons with
disabilities
_AS
_ 1428.1-2009 - Design for access and
mobility Part 1 - General requirements
for accessing new building work.
_AS
_ 1428.2-1992 (reconfirmed 2015) Design for access and mobility Part 2 enhanced and additional requirements
- Buildings and facilities.
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01 View across Argyle Cut from SHB ‘Subway to
Fort Street’. Photography by HASSELL.
02 Cahill Expressway lifts, East Circular Quay.
Photography by HASSELL.
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03 SHB retaining wall detail, Milsons Point.
Photography by HASSELL.
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Introduction

Assessment methodology

This assessment will be completed in
accordance with Roads and Maritime
services (RMS) Services Practice Note
- Environmental Impact Assessment
Practice Note: Landscape Character and
Visual Assessment EIA-NO4.
The report differentiates between
landscape character assessment (the
overall impact of a proposal on an area’s
character and sense of place) and visual
impact assessment (the day to day visual
effects of a proposal on people’s views).
Assessment methodology is further
outlined in Section 4 of the practice note.
Landscape character impact and visual
impact of the proposal are separately
assessed. The method to measure impact
is based on the combination of the
sensitivity of the existing character or
view to change and the magnitude of the
proposal on that area or view.
Sensitivity
Sensitivity refers to how sensitive an area
is to the proposed change, relating to
natural environment, scale and its
capacity to absorb change.
Visual sensitivity depends on a range of
user group characteristics and author’s
knowledge or public perception of the
quality of particular land uses and
landscapes. The characteristics
considered in this study are:
_The
_
perceived cultural value of the visual
environment and elements within it;
_User
_
groups (residents, motorists,
recreation users etc);
_Frequency
_
(the number of viewers or the
frequency of views for an individual);
_Duration
_
of views; and
_The
_
distance of the proposal from
viewers.

All elements of the proposal need to be
considered. Critical issues include:
_Changes
_
to landform;
_Changes
_
to urban structure or vegetation
patterns; and
_The
_
nature, density and scale of existing
and proposed works.

Finally, an overall assessment of the
impact of the proposal on each character
zone is assessed. Impacts are based on
both the sensitivity of the character zone
and magnitude of the proposal in that
zone, with an overall impact calculated
using the landscape character and visual
impact grading matrix (refer Section 03).

For visual assessment, the rating for
magnitude also includes consideration of
the distance for the proposal from the
viewer, and for sensitivity the direction
and composition of the view are also
considered.

1.5.2 Visual impact Assessment
The visual impact assessment helps
define the day to day visual effects of any
proposal on people’s views, from
residences and other public places.

Impact
The impact is calculated using the
landscape character and visual impact
grading matrix provided in the RMS
practice note (refer Table 01), which
provides consistent terminology for the
study.

A judgement is made as to the quality and
extent of the design solution in assessing
magnitude and sensitivity. For the
purposes of assessment, the works, its
location, form and key elements designed
in accordance with the RMS urban design
guidelines are assessed.

1.5.1 Landscape Character Assessment
Landscape character refers to the overall
character and function of a place; it
includes all elements within the public
realm and the interrelationship between
this elements.

Similar to the landscape character
assessment, an overall assessment of the
visual impacts of the proposal will be
calculated.

In an urban environment there are a range
of landscape elements that may be
directly or indirectly impacted by the
proposal. In order to identify these
impacts an assessment is made by
identifying the sensitivity of the element,
and magnitude of change expected as a
result of the proposal.
Table 01

1.5.3 Recommendations
Finally, a list of recommendations and/or
mitigation measures will be provided
based on the landscape character and
visual impact assessment to be
considered during detailed design stages.

Landscape character and visual impact grading matrix

Magnitude
Sensitivity
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w

High

Moderate

Low

Negligible

High

High Impact

High-Moderate

Moderate

Negligible

Moderate

High-Moderate

Moderate

Moderate-low

Negligible

Low

Moderate

Moderate-low

Low

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Magnitude
Magnitude is the measurement of the
scale, form and character of a
development proposal and the degree of
intrusion when compared to the existing
condition.
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Urban Design Concept
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Urban Design Concept

Section 02 reviews and advises on urban
design aspects of the current proposal in
response to local context, character,
safety, access and circulation.

2.1

The proposal

RMS propose to construct a series of lifts
(the proposal) and urban design
enhancements, to provide step free
access (eg. wheelchair access) to the
pedestrian footpath on the southern and
northern sides of the Sydney Harbour
Bridge. The proposal would involve the
following:
Northern precinct
_Construction
_
of lift shaft adjacent to
SHB retaining wall with platform to
entrance
_Removal
_
of a small section of the
existing SHB parapet wall
_Removal
_
of existing bus stop shelter; and
_Public
_
domain remediation including the
removal of street trees required to
facilitate the proposal, paving infill and
minor site works.
Southern precinct
_Construction
_
of lift shaft adjacent to
SHB retaining wall with platform to
entrance
_Removal
_
of existing vegetation, including
removal of several trees (refer
Arboricultural Impact Assessment
Report, September 2017)
_Removal
_
of a small section of the
existing SHB parapet wall
_Part
_
removal of existing City of Sydney
workshop buildings; and
_Public
_
domain works including seating,
lighting, signage and fencing.
This section of the report details the
proposal and the development of an
integrated design that fits sensitively into
the built, heritage and community
development, and contributes to the
accessibility and connectivity of the
people and the overall quality of the
public domain for the community and
customers.
This section also provides a review of
options considered to date from previous
studies, advises on urban design aspects
of the preferred lift design and locations
in response to local context, character,
safety, access and circulation.

2.2

Urban design objectives

The Sydney Harbour Bridge with the
surrounding harbour, Opera House and
historic precinct of The Rocks is an iconic
image of Sydney and Australia.
The Bridge is highly sensitive to any visual
change and any new design element
within the context of the structure would
have some level of influence on its overall
character.
Any new design element attached to or
related to the existing bridge structure
and approaches would need to respect
the visual integrity of the surrounding
historical area and adopt a
complementary approach of simplicity
and refinement in the design resolution.
The overall urban design objectives are:
_Design
_
the lifts and adjoining public
domain upgrades commensurate with
the iconic and historic locales
_Ensure
_
that connecting pathways
integrate within the immediate context
_Optimise
_
amenity for users
_Minimise
_
the extent of established
vegetation clearing and street trees; and
_Ensure
_
a safe pedestrian environment
The specific design principles applying to
the proposal are outlined below:
_Use
_
a consistent approach to
engineering and architectural
components to provide a unified design
solution to enhance visual unity and
clarity
_The
_
design, form, materials and
arrangement of all elements must be
simple and refined
_The
_
lifts must be as visually unobtrusive
and transparent as possible to allow the
visual attributes of the existing historic
area to be fully appreciated
_Any
_
additional lift access deck or
linkages should “float” above the ground
below with minimal depth of structure
_Provide
_
safe and manageable solutions
for maintenance workers and lift users;
and
_The
_
design should avoid unnecessary
elements.

Urban design concepts have been
developed for the two preferred options
from the previous study (N2 and S9), and
are presented and assessed in this report.
10
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Overview of previous studies

A long list of options were originally
identified as part of the previous studies
which are listed below:
Northern Precinct
_Option
_
N1 - Fitzroy Street
_Option
_
N2 - Sydney Harbour Bridge
stairs
_Option
_
N3 - Train station lift
_Option
_
N4 - Post office lift
Southern Precinct
_Option
_
S1 - Circular Quay lift
_Option
_
S2 - George Street lift
_Option
_
S3 - Gloucester Street lift
_Option
_
S4 - Gloucester Street ramp
_Option
_
S5 - Playground lift
_Option
_
S6 - Tennis court lift
_Option
_
S7 - Lift in stairs void
_Option
_
S8 - Lift next to stairs
_Option
_
S9 - Council Depot lift
_Option
_
S10 - Bridge Climb lift
_Option
_
S11 - Bridge Climb ramp
_Option
_
S12 - List at southern abutment
_Option
_
S13 - Ajax site
_Option
_
S14 - Lift north of George Street

Figure 02 Sydney Harbour Bridge step-free access strategic options
study - Northern Precinct options. Image by Hassell.

Based on the options assessment,
sensitivity testing and other
considerations, two preferred options
were nominated to proceed with concept
design and environmental assessment
and now form the basis of this report.
They are:
_Option
_
N2 - Sydney Harbour Bridge stairs
lift
_Option
_
S9 - Council depot lift
Each preferred option will be explained
further in the next section of this report.

Figure 03 Sydney Harbour Bridge step-free access strategic options
study - Southern Precinct options. Image by Hassell.
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2.3.1

Overview of previous studies
- Northern Precinct

Option N2 - Sydney Harbour Bridge stairs
Option N2 was selected as the preferred
option for the northern access point. This
option proposes to locate a passenger lift
adjacent to the northern access stairs on
Broughton Street in Milsons Point. It is
proposed that the lift would be accessed
via a landing connecting to the SHB
walkway at the top landing of the northern
access stairs, whilst access at the street
level would be via the existing footpath on
the western side of Broughton Street.
The key design considerations for this
option include:
_Providing
_
an access standards compliant
connection between the existing SHB
walkway and the new lift landings, that
also minimises the impact on the
existing parapet and bridge structures;
_It
_ is anticipated that the lifts are to be
built such that they operate as
standalone structures that have minimal
load transfers to the existing walkway
and bridge
_Any
_
proposed alterations to the existing
parapets are to be conducted following
consultation and approval by the
Heritage Council of NSW; and
_Determining
_
the action required for a
fibre optic cable that currently runs
along the SHB facade at street level. The
cable was identified in a survey
undertaken in 2013, and two potential
courses of action have been proposed;
the first is to relocate the cable, and the
second to design the lift such that it lies
over the existing alignment.

Figure 04 Sydney Harbour Bridge step-free access strategic options
study - Option N2_Sydney Harbour Bridge stairs.

Not to scale

Artists impression from site selection phase of the preferred site selection option
N2 - Sydney Harbour Bridge stairs lift. Image by Hassell.
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2.3.2

Overview of previous studies
- Southern Precinct

Option S9 - Council Depot lift
Option S9 was selected as the preferred
option for the southern access point. This
option proposes to locate a passenger lift
at a site that is currently occupied by two
depot buildings that are owned and
maintained by the City of Sydney Council.
This site is located on the western side of
Cumberland Street nearby to the existing
Sydney Harbour Bridge Stairs, directly
opposite the Glenmore Hotel and adjacent
to the Argyle Street cutting. It is proposed
that the lift would be accessed via a
landing connecting to the SHB walkway at
the top floor, and a new landing and
footpath connecting to the existing
footpath on Cumberland Street on the
bottom floor. Upgrades of lighting, signage
and CCTV are also proposed to be
incorporated into the design.

Figure 05 Sydney Harbour Bridge step-free access strategic options
study - Option S9_Council depot lift.

Not to scale

The key design considerations for this
option include:
_Providing
_
an access standards compliant
connection between the existing SHB
walkway and the new lift landings, that
also minimises the impact on the
existing parapet and bridge structures;
_It
_ is anticipated that the lifts are to be
built such that they operate as
standalone structures that have minimal
load transfers to the existing walkway
and bridge; and
_Any
_
proposed alterations to the existing
parapets are to be conducted following
consultation and approval by the
Heritage Council of NSW.

Artists impression from site selection phase of the preferred site selection option S9 - Council depot
lift. Image by Hassell.

14

Sydney Harbour Bridge - Step Free Access
Urban Design report, Landscape Character and Visual Impact Assessment

02

2.4

Urban Design 		
Concept

Contextual analysis

The Sydney Harbour Bridge is a major
focal point for Sydney and a major
thoroughfare for tourists and
Sydneysiders travelling throughout city.

Pedestrian networks and links
Existing wayfinding is convoluted, with
numerous stairs, ramps and confusing
paths of travel for pedestrians - especially
those trying to access the Bridge from
Circular Quay and The Rocks.

The Bridge is a crucial link in Sydney’s
road and pedestrian network, providing a
vital connection between the City and
North Sydney.

Currently there is no step-free access (eg.
wheelchair access) to the Bridge that is
accessible for all pedestrians including
those with mobility impairments, between
Milsons Point and Circular Quay.

Presently, pedestrian connections to and
from the Bridge are antiquated, confusing
and do not meet accessibility
requirements. There is currently no
at-grade access to the Bridge between
Milsons Point and Circular Quay.

In the southern precinct, Argyle Street is
the most direct route (although this route
is not suitable for someone with mobility
limitations) for pedestrians moving from
Circular Quay and the Rocks to the Bridge
walkway.

An accessible route from Circular Quay is
however available along George Street
then along Cumberland Street. The
existing Sydney Harbour Bridge stairs on
Cumberland Street do not provide access
for all users compliant with current
requirements.
In the northern precinct, the current major
pedestrian connection is via Milsons Point
Station underpass between Ennis Road
and Alfred Street. Similar to the southern
precinct, the existing Sydney Harbour
Bridge stairs on Broughton Street do not
provide access for all users compliant
with current requirements / standards etc.

The steep grades and multiple stairs to
access Cumberland Street are notable
impediments along this route.

Figure 06 Contextual analysis - Northern precinct
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Principal views towards proposed Bridge
access option sites
Northern Precinct
In the northern precinct, views throughout
Kirribilli are somewhat residential in scale
with the Bridge unable to be seen in its
entirety.
Foreground views within the area are
generally contained within the walled
Bridge approaches and modest shop
fronts along Broughton Street.

Southern Precinct
The most notable of these views are the
following:
_Cumberland
_
Street:
_View
_
towards the Bridge adjacent to
King George V Memorial Park, with all
Bridge elements visible
_George
_
Street:
_Views
_
with the historic Rocks at ground
level and the imposing Bridge walkway
and approaches above
_Argyle
_
Street (Argyle Cut):
_The
_
dramatic example of convict works
crossing through The Rocks with the
Harbour Bridge approaches above.
_Circular
_
Quay and Opera House:
_Postcard
_
images of the harbour and
bridge with the bridge approaches
framing views.

Figure 07 Contextual analysis - Southern precinct
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Design proposal options

Design proposals were assessed against
key areas including heritage, local area
and character, customer experience,
environmental management and technical
aspects.
The proposals respond to the site
constraints including the heritage listed
precincts and items identified within the
Sydney Harbour Bridge Conservation
Management Plan, existing facilities and
critical services.

Southern precinct
_The
_
area is surrounded by fig trees and
other flora which would require careful
management
_The
_
site is currently owned by City of
Sydney Council
_Council
_
has confirmed the existing
maintenance depot buildings are actively
used; and
_There
_
are existing buildings in the
preferred lift location.
Refer also to the Main REF report for
further evaluation of the options
evaluation.

2.6

Northern precinct design options

The options in the Northern precinct all
located south of the existing stairs onto
the bridge. A number of concept options
were investigated and developed against
the project objectives and existing site
constraints.
Please note that at the stage of
considering design options at each
precinct, concept site planning made an
allowance for a possible future second lift
should it be required.

A number of detailed options were
considered at both precincts,
investigating lift configuration options, as
well as and detailed siting options within
the proposed site area.

Each option presents a different set of
advantages and disadvantages. These
reflect each options attempt to meet the
project objectives, whilst taking into
account the different site constraints.

These options are described in the
following section of this report.

It is envisioned that all lift shaft options at
this stage of design would be steel framed
with glass panels. The options that were
investigated are listed below.

Site constraints
Below is a list of constraints that could
potentially impact the design proposals in
both precincts.
Northern precinct
_High
_
number of utilities have been
identified in the area including fibre
optic cable belonging to Southern Cross
cable network
_Additional
_
local heritage listed items in
the area
_High
_
levels of pedestrian traffic and
vehicles
_Constrained
_
site with approximately 6m
(varying) from base of the SHB retaining
wall to the back of existing kerb; and
_Any
_
works would have high visibility.
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Northern precinct
_Option
_
1 - Through lift - Entry
perpendicular to the SHB
_Option
_
2 - Through lift - Entry parallel to
the SHB
_Option
_
2a - Through lift - Entry parallel to
the SHB with offset to avoid cable
_Option
_
3 - Standard lift - Entry
perpendicular to the SHB with lift offset
to back of kerb
_Option
_
4 - Through lift - Entry parallel to
the SHB with lift offset set to back of
kerb
_Option
_
4a - Standard lift - Two lifts with
entry parallel to the SHB offset set to
back of kerb

17
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Northern precinct design options (cont.)

2.6.1 Option 1 - Through lift - Entry perpendicular to
the SHB
Option 1 consists of a through lift which means entry
and exit from the lift is in one direction through two
different lift doors. Entry for this option is
perpendicular to the SHB. This option is offset from
the base of the retaining wall in order to avoid
conflicts with the existing fibre optic cable.
Table 02

Option 1 - Through lift - Entry perpendicular to the SHB

Advantages

Disadvantages

Urban design comments

_Minimum
_
impact on bridge structure
_Minimum
_
impact on existing services
(subject to in-ground services survey)
_Minimum
_
approach circulation complies
with AS1428.1/2 (2070 x 1540) – could be
increased to 2250 x 2250 (single lift
options)
_Reduced
_
visual impact on streetscape,
and surrounding heritage items
_Adjacent
_
to stairs and reasonably level
access to train station
_Potential
_
for accessible parking could be
provided adjacent lift
_Retains
_
the existing Bus Shelter
_Only
_
one street tree removed
_May
_
be possible to avoid total relocation
of the fibre optic cabling; and
_Readily
_
accommodates two lifts.

_Footpath
_
widening required
_Only
_
1300-1500mm wide maintenance
space between lift and bridge – access
to this space would also need to be
blocked off to public
_Clash
_
between lift “waiting space” and
through circulation, especially at peak
times (after school hours and weekend
market days)
_Potential
_
2nd lift would exacerbate the 3
points raised above; and
_Very
_
close proximity to fibre optic cabling
and pits.

_Impact
_
on pedestrian sightlines along
Broughton Street, as the lift shafts
would be situated approximately in the
centre of the existing pedestrian path
_Requirements
_
for a kerb build out and
realignment of pedestrian path to
accommodate the offset lift shaft
_Creation
_
of a sterilised zone due to the
lift shafts being offset from the path to
avoid services; and
_Additional
_
pedestrian fencing
requirements to prevent access behind
the lift shaft.

BROUGHTON STREET

FOOTPATH

BRIDGE WALKWAY

BRADFIELD HIGHWAY
Figure 08 Option 1 - Through lift - Entry perpendicular
to the SHB.
Imagery by Cardno.
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Figure 09 Option 1 - Through lift - Entry perpendicular to the SHB.
Imagery by Cardno.

Option 1 - Through lift - Entry perpendicular to the SHB. Artist impression from preliminary site options study. Refer Section 2.8 and Chapter 4 for preferred
concept proposal. Imagery by Hassell / Cardno.
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Northern precinct design options
(cont.)

2.6.2 Option 2 - Through lift - Entry
parallel to the SHB - Preferred option
Option 2 consists of a through lift. Entry
for this option is from the North, parallel
to the existing retaining wall. This option
assumes that the existing fibre optic
cable would be relocated.
Table 03

Option 2 - Through lift - Entry parallel to the SHB - Preferred option

Advantages

Disadvantages

Urban design comments

Similar to option 1 except:
_No
_ widening of the footpath is required
as the lift entry and waiting space is to
the north and does not impede the
through pedestrian movement
_Reduced
_
visual impact to streetscape
and surrounds; and
_Reduced
_
width access connection to
upper level bridge walkway for double
lift, with reduced extent of demolition to
bridge fabric.

_In-ground
_
services would need to be
re-routed including fibre optic cabling;
and
_Very
_
tight space for servicing between
bridge and the lift

The option is a preferred urban design
outcome as it requires no kerb build outs,
maintains the existing visual language of
the streetscape, and the lift shaft is
located as close as possible to the
existing SHB approaches retaining wall.

BROUGHTON STREET

FOOTPATH

BRIDGE WALKWAY

BRADFIELD HIGHWAY

Figure 10 Option 2 - Through lift - Entry parallel to the SHB 		
Imagery by Cardno.
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Figure 11 Option 2 - Through lift - Entry parallel to the SHB 		
Imagery by Cardno.

Option 2 - Through lift - Entry parallel to the SHB. Artist impression from preliminary site options study. Refer Section 2.8 and Chapter 4 for preferred
concept proposal. Imagery by Hassell / Cardno.
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Northern precinct design options
(cont.)

2.6.3 Option 2a - Through lift - Entry
parallel to the SHB with offset to avoid
cable
Option 2a is similar to option 2 however it
is offset from the base of the retaining
wall in order to avoid conflicts with the
existing fibre optic cable.
Table 04

Option 2a - Through lift - Entry parallel to the SHB with offset to avoid cable

Advantages

Disadvantages

Urban design comments

Similar to option 1 except:
_Entry
_
and waiting space to the north of
the lift at ground level allows clear
pedestrian movement passed the lift –
footpath widening is required; and
_Better
_
maintenance access for servicing
between bridge and the lift

_Footpath
_
widening required; and
_More
_
visual impact for pedestrians
walking south from the station as it is
position in the centre of the existing
footpath

_Impact
_
on pedestrian sightlines along
Broughton Street, as the lift shafts
would be situated approximately in the
centre of the existing pedestrian path
_Possible
_
accessibility issues with the
through lift arrangement
_Requirements
_
for a kerb build out and
realignment of pedestrian path to
accommodate the offset lift shaft
_Creation
_
of a sterilised zone due to the
lift shafts being offset from the path to
avoid services; and
_Additional
_
pedestrian fencing
requirements to prevent access behind
the lift shaft.

BROUGHTON STREET

FOOTPATH

BRIDGE WALKWAY

BRADFIELD HIGHWAY

Figure 12 Option 2a - Through lift - Entry parallel to the SHB with offset to avoid cable.
Imagery by Cardno.
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Figure 13 Option 2a - Through lift - Entry parallel to the SHB with offset to avoid cable.
Imagery by Cardno.

Option 2a - Through lift - Entry parallel to the SHB with offset to avoid cable. Artist impression from preliminary site options study. Refer Section 2.8 and
Chapter 4 for preferred concept proposal. Imagery by Hassell / Cardno.
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Northern precinct design options (cont.)

2.6.4 Option 3 - Standard lift - Entry perpendicular
to the SHB with lift offset to back of kerb
Option 3 utilises a more conventional lift where entry
and exit are through the same door (non-through lift).
Entry and exit is perpendicular to the bridge as in
option 1. This option requires a person to make a 180
degree turn to exit the lift. Option 3 is offset
approximately 4.3m from the base of the SHB
retaining wall.
Table 05

Option 3 - Standard lift - Entry perpendicular to the SHB with lift offset to back of kerb

Advantages

Disadvantages

Urban design comments

_Maintains
_
a straight line of pedestrian
movement along the existing footpath
_Opens
_
up clearer view of the bridge
structure looking north and south from
the footpath
_Minimum
_
impact on in-ground services
(subject to further investigation); and
_Allows
_
landscaping or seating to public
domain adjacent lift, including one new
street tree to replace the tree to be
removed

_Protective
_
barrier required to lift base
due to proximity to the road
_Footpath
_
widening / landscaping
required adjacent lift
_Some
_
potential clash between lift
waiting area and through pedestrian
traffic
_Greater
_
visual impact on streetscape
and surrounds including other heritage
items – particularly with two lifts
_Requires
_
a pedestrian bridge link from
the lift to the bridge walkway which may
require a more substantial support and
connection to the existing bridge
structure. This link would be 5500mm
wide for two lifts.

_The
_
offset placement of lift shaft
requires a kerb build out and is unrelated
to the existing street character, making
the structure less recessive
_Impact
_
on pedestrian sightlines, as the
lift shafts would be situated in the
centre of the existing pedestrian path
_Possible
_
accessibility issues with the
through lift arrangement
_Landscaped
_
area surrounding lift shaft
can mitigate some of the visual impacts
_Creation
_
of a sterilised zone due to the
lift shafts being offset from the path to
avoid services; and
_Additional
_
pedestrian fencing
requirements to prevent access behind
the lift shaft.

BROUGHTON STREET

FOOTPATH

BRIDGE WALKWAY

Figure 14 Option 3 - Standard lift - Entry perpendicular to the SHB with lift offset to back of kerb.
Imagery by Cardno.
BRADFIELD HIGHWAY
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Figure 15 Option 2a - Through lift - Entry parallel to the SHB with offset to avoid cable.
Imagery by Cardno.

Option 2a - Through lift - Entry parallel to the SHB with offset to avoid cable. Artist impression from preliminary site options study. Refer Section 2.8 and
Chapter 4 for preferred concept proposal. Imagery by Hassell / Cardno.
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Northern precinct design options
(cont.)

2.6.5 Option 4 - Through lift - Entry
parallel to the SHB with lift offset set to
back of kerb
Option 4 is a hybrid option between option
2 and 3. The lift configuration is similar to
option 2 but is offset approximately 4m
from the base of the retaining wall, similar
to option 3.
Table 06

Option 4 - Through lift - Entry parallel to the SHB with lift offset set to back of kerb

Advantages

Disadvantages

Urban design comments

Similar to Option 3 except:
_Lift
_
entry to the north reduces the
potential clash between lift waiting area
and through pedestrian traffic
_Potential
_
2nd lift can share the same
pedestrian bridge link to the bridge
walkway; and
_Visual
_
impact is slightly less than Option
3 with wider landscaped strip provided
between the lift and the kerb.

Similar to Option 3.

Similar to Option 3, except there are
possible accessibility issues with the
through lift arrangement.

BROUGHTON STREET

FOOTPATH

BRIDGE WALKWAY

BRADFIELD HIGHWAY

Figure 16 Option 4 - Through lift - Entry parallel to the SHB with lift offset set to back of kerb.
Imagery by Cardno.
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Figure 17 Option 4 - Through lift - Entry parallel to the SHB with lift offset set to back of kerb.
Imagery by Cardno.

Option 4 - Through lift - Entry parallel to the SHB with lift offset set to back of kerb. Artist impression from preliminary site options study. Refer Section 2.8
and Chapter 4 for preferred concept proposal. Imagery by Hassell / Cardno.
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Northern precinct design options
(cont.)

2.6.6 Option 4a - Standard lift - Two lifts
with entry parallel to the SHB offset set to
back of kerb
The layout is identical to option 4 however
the waiting space and lift entry points are
under the bridge level link. This option
requires a non-through lift but allows for
the two lifts to share the waiting space.
Table 07

Option 4a - Standard lift - Two lifts with entry parallel to the SHB offset set to back of kerb

Advantages

Disadvantages

Urban design comments

Similar to Option 3 except:
_Lift
_
entry to the north reduces the
potential clash between lift waiting area
and through pedestrian traffic
_Potential
_
2nd lift can share the same
pedestrian bridge link to the bridge
walkway
_Visual
_
impact is slightly less than Option
3 with wider landscaped strip provided
between the lift and the kerb.

Similar to Option 3.

Similar to Option 3.

BROUGHTON STREET

FOOTPATH

BRIDGE WALKWAY

BRADFIELD HIGHWAY

Figure 18 Option 4a - Standard lift - Two lifts with entry parallel to the SHB offset set to back of kerb.
Imagery by Cardno.
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Figure 19 Option 4a - Standard lift - Two lifts with entry parallel to the SHB offset set to back of kerb.
Imagery by Cardno.

Option 4a - Standard lift - Two lifts with entry parallel to the SHB offset set to back of kerb. Artist impression from preliminary site options study. Refer
Section 2.8 and Chapter 4 for preferred concept proposal. Imagery by Hassell / Cardno.
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Southern precinct design options

The only option in the Southern precinct
that was investigated further follows the
strategic options study Option S9.
This site is located on the western side of
Cumberland Street nearby to the existing
Sydney Harbour Bridge Stairs, directly
opposite the Glenmore Hotel and adjacent
to the Argyle Street cutting.
Earlier investigations, which assumed the
Council depot was to be removed, were
presented and discussed at the VM
workshop with Council, Disability Council
and other stakeholders in attendance.
Following further consultation with the
City of Sydney, retention of the depot
function at this location was recognised
essential. The preferred option as
presented below, was then developed in
coordination with the City of Sydney,
integrating the proposed lift while
ensuring the maintenance depot function
would continue.

2.7.1 Option 10 - Through lift - Entry
perpendicular to the SHB
Table 08

Option 10 - Through lift - Entry perpendicular to the SHB

Advantages

Disadvantages

Urban design comments

_The
_
lift at the southern site does not
have the same issues and constraints of
the Northern Milsons Point site. This
means the layout would be a simple
through lift, with enough offset to
facilitate safe maintenance; and
_Retain
_
the northern portion of the
existing depot building which can
accommodate all the existing depot
functional spaces.

_The
_
proposal may require the removal of
some existing trees, although these
would be exotic species or trees of ill
health.
_The
_
proposal would require the removal
of 4 existing trees to permit pedestrian
access, and minor trimming of tree
branches (refer Arboricultural Impact
Assessment Report, September 2017)
_The
_
retained portion of the existing
council maintenance building has a
different architectural typology with
brick which would have a negative visual
impact; and
_Views
_
of the lift entrance from northern
viewpoints would be somewhat
obscured due to existing vegetation.

Overall, the option has the opportunity to
create a number of positive urban design
impacts including:
_Minimal
_
tree removal with all trees at
rear maintained, with reduced heritage
and visual impacts
_If
_ rudimentary brick Council depot
building on the site was to be removed,
then public domain treatments could be
improved further
_Creates
_
opportunities for improved
public domain spaces with lighting,
seating and paving; and
_Improved
_
legibility and wayfinding with
access opposite existing Bridge Stairs.
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Figure 20 Option 10 - Through lift - Entry perpendicular to the SHB. Base imagery by Cardno.

Option 10 - Through lift - Entry perpendicular to the SHB. 		
Imagery by Hassell.
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Preferred design options

The preferred options, agreed by RMS and
the project team, are the arrangements
shown in Option 2 in the northern precinct
and Option 10 in the southern precinct.
The various detailed site layout options
were examined through a series of
workshops and discussions with key
stakeholders.
The options were assessed in relation to
key areas including heritage, local area
and character, customer experience,
environmental management and technical
aspects.

2.8.1 Preferred option - Northern precinct
The preferred option developed from
Option 2, a through lift with entry parallel
to the SHB, considered to be the best
Urban Design outcome and responds to
the prevailing site constraints.
The design was considered the most
appropriate solution to architectural form,
access issues, sightlines, location of
below ground services, passive
surveillance, maintaining the visual
integrity of the existing streetscape, as
well as safety and security concerns.
The lift shaft is located as close as
possible to the bridge retaining wall, as
this is considered to have least visual
impact from a heritage perspective.
The design respects the visual Setting of
the Heritage character of the SHB, by
being an unobtrusive design and being
screened by existing visual elements.

The design also minimises potentially
obstructing sightlines of the Fantasia
Preschool and St John the Baptist Church.
The removal of the bus shelter is the
result of consultation with North Sydney
Council.
The design requires the regrading of
approximately 100m of the existing SHB
walkway with new pavement to improve
cross falls and the gradients that achieves
the Disability Discrimination Act (DDA)
compliance.
The option considers the landscape
character within the precinct and its
visual impacts. The option ensures the
design and operation of the lift is a ‘best
fit’ with the qualities and character of
surrounding local area and allows for an
appreciation of the lifts by the local and
wider community.
Details regarding the proposed design can
be found following.

Preferred option - Northern Precinct. Imagery by HASSELL.
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Figure 21 Preferred option - Northern Precinct: Plan layout. 			
Imagery by Cardno.

Figure 22 Preferred option - Northern Precinct: East elevation.		
Imagery by Cardno.
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2.8.2 Preferred option - Southern precinct
The preferred option for the southern
precinct is also a through lift with entry to
the lift would be in a perpendicular
direction to the SHB.
The design was considered the most
appropriate solution to architectural form,
access issues, sightlines, passive
surveillance, maintaining the visual
integrity of the existing streetscape, as
well as safety and security concerns.
The lift shaft is offset slightly from the
SHB retaining wall to permit safe access
to the lift at the upper, SHB walkway level.
This arrangement respects the visual
setting of the heritage character of the
SHB, by being an unobtrusive design and
being screened by existing vegetation.

A section of the walkway parapet is to be
removed to enable access from the lift
landing to the walkway. Possible reuse of
the removed parapet sections
incorporated within the ground level
public area will be further considered
during detailed design.

The design also requires the regrading of
approximately 210m of the existing SHB
walkway adjacent the proposed lift entry
with new pavement to improve cross falls
and the gradients. This is so the design
achieves Disability Discrimination Act
(DDA) compliance.

A section of the existing Council depot
buildings will be retained with the existing
access pathway from Cumberland Street
to the depot maintained.

It is proposed to retain most of the trees
except for potentially four small trees
including a Cocos palm and Kaffir Plum
required for construction. The removal of
these trees would provide better visibility
of the lift forecourt enhancing way-finding
and passive surveillance.

Access to the lift would be via a new
access forecourt which would be
seperated from the council depot access.
A new small storage structure will be built
between the retained portion of the depot
and the new lift, in replacement of storage
removed due to the proposed lift location.

Details regarding the proposed design can
be found following.

Preferred option - Southern Precinct. Imagery by HASSELL.
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Figure 23 Preferred option - Southern Precinct: Plan layout. 			
Base imagery by Cardno.
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Public domain treatments

2.9.1 Public domain treatments Northern precinct
Public domain treatments will consider
the following elements.
Paving
Paving infill to removed street tree pits
and associated tie-in works will reuse
existing clay pavers removed to facilitate
the lift shafts.
Lighting
If lighting poles are required to be
relocated, then reuse of the existing light
pole will be considered.
If space prohibits a relocated pedestrian
light pole, then security lighting could be
integrated with the lift shaft awnings as
required.
Fencing
To deter access to between the SHB
retaining wall and lift shaft, a simple
palisade style fence and/or gate such as
the Leda ‘Redfern’ (or similar) fence will be
utilised.

Existing northern precinct site condition. Photography by HASSELL.

Existing paving detail. Photography by HASSELL.
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2.9.2 Public domain treatments Southern precinct
Public domain treatments will consider
the following elements.
Paving
Paving would match in with recent
Cumberland Street upgrades adjacent to
the project location with blue stone
edging units. To highlight the quality and
finish of the lift shafts and public domain
enhancements, the use of sandblasted
coloured concrete path infill would be
considered.
Lighting
Lighting poles located at intersections of
paths to allow for integration of signage
and at the lift forecourt for seating and
safety. Poles would be a modern pole-top
luminaire, as used in recent upgrades
throughout The Rocks.

George Street in The Rocks with coloured
concrete sandblasted path detail. Photography
by HASSELL.

Cumberland Street pedestrian path kerb edge
detail with blue stone. Photography by HASSELL.

Potential use of feature uplighting to improve
safety and sightlines. Image SHFA The Rocks Lighting Policy 2009.

Existing landscape with mature Ficus hillii and
Hedera canariensis groundcover. Photography by
HASSELL.

Existing pole top luminaire used in recent Rocks
public domain upgrades on Argyle Street.

Existing pedestrian safety fence. Photography by
HASSELL.

Lighting of adjacent the tree canopies
would improve the passive surveillance
and highlight the qualities of existing
vegetation.
Planting
Planting would primarily consist of infill
planting of Hedera canariensis to match
with existing, and low maintenance,
modest and low-level planting to maintain
safety sightlines though passive
surveillance, that would not detract from
the scenic qualities of the adjacent Cut,
SHB walls, and existing park vegetation.
Fencing
Incomplete sections of pedestrian fencing
adjacent the Cut would be implemented
to match the existing.
Signage
Potential reuse of removed sections of the
SHB parapet wall would be considered to
integrate wayfinding signage
requirements at the intersection of the
existing pedestrian path.
Seating
Potential reuse of removed sections of the
SHB parapet wall would also be
considered to be used as seating.
Consider using in-situ concrete base to
match footpath with timber battened top.
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background,
as seen from theSydney
Pylon Lookout,
SHB.
Photography by HASSELL. Urban Design report, Landscape Character and Visual Impact Assessment
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Landscape character impact assessment

Section 03 of this report provides a
landscape character assessment of the
preferred urban design concept in
accordance with RMS Environmental
Impact Assessment Practice Note:
Landscape Character and Visual
Assessment (EIA-NO4).

3.1

Existing landscape character and
sensitivity

The curtilage of the Sydney Harbour
Bridge, including The Rocks and Milsons
Point / Kirribilli, is a unique historical
precinct containing many of the built,
natural and cultural icons of the city.
Northern Precinct
The northern precinct is more residential
in scale, with the focal point of Kirribilli
Village Centre and Bradfield Park at the
base of the Bridge providing unique
outlooks and a place for outdoor
recreation.
The existing landscape character of the
area is influenced by the imposing nature
of the Sydney Harbour Bridge approach,
and the Kirribilli streetscape of the
adjacent Broughton Street with its street
trees and garden beds.

Southern Precinct
Within the southern precinct, the
physically imposing grandeur of the
Harbour Bridge and approaches, historic
built fabric of The Rocks, established
vegetation and parks along Cumberland
Street and throughout the precinct, as
well as the natural beauty of the
surrounding harbour, all combine to
provide the precinct’s unique sense of
place and scenic quality.
The spatial qualities of the area also offer
what Sydneysiders consider to be the
‘postcard images’ of the city, with the
surrounding harbour, historic facades
within The Rocks, surrounding terrace
housing, steel buttressing of the Bridge
and the impressive sandstone walls of the
Argyle Cut.
The existing landscape character of the
area is also influenced by the imposing
nature of the Sydney Harbour Bridge
approach, the adjacent Argyle Cut and
King George V park which are linked via
Cumberland Street.

01 Broughton Street,
Kirribilli.
Photography by
HASSELL
02 Cumberland Street,
The Rocks.
Photography by
HASSELL
03 Cumberland Street,
The Rocks.
Photography by
HASSELL

01

02

03
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Landscape character zones Northern precinct

The northern precinct study area has been
divided into two landscape character
zones of broadly homogenous character or
strongly defined spatial qualities, within a
reasonable vicinity of the proposal and is
illustrated in figure 22.
The purpose of dividing the study area into
character zones is to make the
assessment process easier to understand,
more accurate and sensitive to context.
Each of the following character zones will
be described in more detail:
Northern precinct
Zone 01

Sydney Harbour Bridge

Zone 02

Kirribilli residential and
commercial

Figure 24 Northern precinct - Landscape character zones
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Landscape character zones Northern precinct (cont.)

Zone 01 Sydney Harbour Bridge
The Sydney Harbour Bridge is a
monumental landmark in the centre of
Sydney and an important visual element
in the cityscape when viewed from many
key points around the city and harbour.
The bridge, its pylons and approaches are
all important elements in the cityscape,
with the detail treatment of retaining
walls, balustrades, steps and lighting of a
high quality.
The curved nature of the northern
approach gives a grand sweeping
entrance to the bridge with continually
changing views of the bridge and harbour.
With its construction, the imposing bridge
approach spans and roadways truncated
once established and homogeneous
neighbourhoods, creating distinctive
precincts whose land use and built forms
have developed separately.

01 Bridge Stairs,
Milsons Point.
Photography by
HASSELL
02 Broughton Street,
Milsons Point.
Photography by
HASSELL
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03 Broughton Street,
Milsons Point.
Photography by
HASSELL
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Zone 02 Kirribilli residential and
commercial
Kirribilli is one of Sydney’s oldest
neighbourhoods, stretching from the
shores of Sydney Harbour north to High
Street, and bounded on the western edge
by the approach to the Sydney Harbour
Bridge.
The area also includes several
immaculately landscaped park spaces
and waterfront reserves. Bradfield Park is
one of North Sydney’s largest and most
significant parks located on Milsons Point,
immediately beneath the northern
approaches to the Sydney Harbour Bridge.
It is an important recreational asset to
both the local and wider community,
offering unique outlooks, extensive views
of Sydney harbour, the Bridge and city and
a place for outdoor recreation.

01

The area contains a mix of churches,
prestigious schools, government
residences and government agencies. The
suburb is quite contemporary with a mix
of historic terrace homes, a few surviving
Georgian and Gothic-revival houses from
the 1830s, ‘40s and ‘50s and new modern
houses, set against a backdrop of
high-rise towers.
Kirribilli has a small Village Centre and
shopping strip opposite Milsons Point
railway station along Broughton Street,
featuring an avenue of street trees, red
concrete paving and antique style twin
hoop light poles.

02

St John the Baptist church, a brick church
in the Romanesque style from 1884 is a
focal point along Broughton Street, with
its distinctive pyramidal tower.

01 Broughton Street,
Kirribilli.
Photography by
HASSELL

03 Fitzroy Street,
Kirribilli.
Photography by
HASSELL

02 Broughton Street,
Kirribilli including
John the Baptist
Church.
Photography by
HASSELL

03
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Landscape character impact
assessment - Northern precinct

The impact of the proposal on each
character zone was assessed. Impacts
were based on both the sensitivity of the
character zone and the magnitude of the
proposal in that zone, with an overall
impact recorded.
Table 09

Northern precinct - Landscape character zone 01 - Sydney Harbour Bridge

Character zone 01 Sydney Harbour Bridge
Sensitivity

HIGH

Magnitude

LOW

Overall impact

MODERATE

Table 10

Sensitivity
The zone has been rated as having a HIGH
sensitivity due to the:
_Heritage
_
value of the Sydney Harbour
Bridge and approaches
_Retaining
_
walls, balustrades, steps and
lighting are of a high quality
_The
_
value of the Bridge as a cultural icon
of the city

Magnitude
The magnitude of change to Sydney
Harbour Bridge would be LOW as:
_The
_
proposal would form a minor
proportion of the overall character zone
which contributes to the low impact
_The
_
proposal is situated within an
existing street tree lined street with
pedestrian paths, road lighting,
pedestrian lighting and signage, which
would reduce the overall impact of the
proposal
_Due
_
to the infrastructure character of
the zone, the proposal would have a
lower impact on the existing landscape
character

Northern precinct - Landscape character zone 02 - Kirribilli residential and commercial

Character zone 02 Kirribilli residential and commercial
Sensitivity

MODERATE

Magnitude

LOW

Overall impact

MODERATE-LOW

44

Sensitivity
The zone has been rated as having a
MODERATE sensitivity due to the:
_Built
_
up nature of the residential and
commercial land use including the local
village setting of Kirribilli
_Proposal
_
having no direct impact within
the zone
_Potential
_
minor impact on the landscape
character of the setting of the church
otential impact to the St John the
Baptist church
_The
_
residential zone is visually separated
to the SHB by Broughton Street

Magnitude
The magnitude of change to the zone
would be LOW as:
_The
_
proposal would form a minor
proportion within the overall character
zone
_The
_
scale of the proposal would
represent a minor change when
considered against the scale, form and
character of SHB from the existing
conditions
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3.3.1.

Northern precinct - Landscape
character impact assessment
summary

The impact of the proposal on each
character zone was assessed. Impacts are
based on both the sensitivity of the
character zone and magnitude of the
proposal in that zone.
The impact is calculated using the
landscape character and visual impact
grading matrix provided in the RMS
practice note.
Table 11

Northern precinct - Summary of landscape character impact assessment ratings

Character zone

Description

Sensitivity

Magnitude

Impact

01

Sydney Harbour Bridge

HIGH

LOW

MODERATE

02

Kirribilli residential and commercial

MODERATE

LOW

MODERATE-LOW

Overall

MODERATE

The landscape character impact of the
proposal ranged from MODERATE to
MODERATE-LOW with an overall average
of MODERATE.
Although the proposal would create
change to existing conditions, the
introduction of a high quality pedestrian
lift to an existing infrastructure element is
not an unusual occurrence.
Due to the significant cultural and
heritage value of the Sydney Harbour
Bridge, a HIGH sensitivity rating was
recorded.

The overall magnitude is also slightly
minimised as existing street tree lined
streets with pedestrian paths, road
lighting, pedestrian lighting, signage and
existing infrastructure built form,
topography and distance from the
proposal combine to limit its scale from
within immediate character zones and
from surrounding zones.
Discussion on methods which could
potentially mitigate the adverse impacts
of the proposal can be found in Section 05
of this report.

Changes to the Kirribilli residential and
commercial character zone recorded a
MODERATE sensitivity rating, although the
overall landscape relationship between
this character zone and the Bridge would
largely remain unchanged.
The magnitude of the proposal recorded a
LOW rating due to the small scale of the
proposal when viewed in context of the
larger overall character zones.
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Landscape character zones Southern precinct

The southern precinct study area has
been divided into four landscape
character zones of broadly homogenous
character or strongly defined spatial
qualities, within a reasonable vicinity of
the proposal and is illustrated in figure 23.
The purpose of dividing the study area into
character zones is to make the
assessment process easier to understand,
more accurate and sensitive to context.
Each of the following character zones will
be described in more detail:
Southern precinct
Zone 01 Sydney Harbour Bridge
Zone 02 Argyle Cut
Zone 03 Cumberland Street
Zone 04 The Rocks residential and
commercial

Figure 25 Southern precinct - Landscape character zones
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Zone 01 Sydney Harbour Bridge
The Sydney Harbour Bridge is a
monumental landmark in the centre of
Sydney and is one of Australia’s most well
known and photographed landmarks.
With its construction, the imposing bridge
approach spans and roadways truncated
once established and homogeneous
neighbourhoods, creating distinctive
precincts whose land use and built forms
have developed separately.
The bridge, its pylons and approaches are
all important elements in the cityscape of
areas both near and distant from it.

01

02

The monumental scale and qualities of
the SHB has a major influence on the
character of the southern precinct, the
detail treatment of the components that
make up the approaches such as retaining
walls, balustrades, steps and lighting is of
a high quality and makes a major
contribution to the streetscapes of
Cumberland Street and The Rocks, Dawes
Point, and Millers Point.
Zone 02 Argyle Cut
Argyle Cut is a deep sandstone rock
cutting of State heritage significance for
historical, technological and scientific
reasons, and of local significance to The
Rocks for social, aesthetic and reasons of
rarity.
The Cut was as an early east-west route
across The Rocks area and is an example
of early convict public works. It has
developed over its history with different
crossings, widening and for the
construction of the Sydney Harbour
Bridge and its approaches.

03

04

01 View south from
Pylon Lookout.
Photography by
HASSELL

04 Argyle Cut, The
Rocks.
Photography by
HASSELL

02 SHB pedestrian
walkway.
Photography by
HASSELL

05 Argyle Cut, The
Rocks.
Photography by
HASSELL

03 King George V
Memorial Park.
Photography by
HASSELL

It has aesthetic significance with the deep
cutting providing a dramatic feature along
Argyle Street and contributes strongly to
the character of The Rocks.

05
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Landscape character zones Southern precinct (cont.)

Zone 03 Cumberland Street
Cumberland Street runs north-south
adjacent to the eastern side of southern
approach of Sydney Harbour Bridge,
featuring a mixture of well known historic
pubs, hotels, terrace houses,
archeological sites and line of established
fig trees adjacent the SHB approach wall.

01

02

Key built features of the street include the
King George V Memorial Park, King George
V Recreation Centre and playground, and
the late 70’s high density public housing
‘Sirius’.
Cumberland Street also contains some of
the well known vistas of the bridge
adjacent to King George V Memorial Park,
with all Bridge elements visible that
highlight the Bridge approach, backspan
and arch elements.
Also within the immediate vicinity of the
planned proposal location is the
Cumberland Street stairs, underpass to
Observatory Hill, and a series of small City
of Sydney council depot sheds within a
fenced compound.

03

Zone 04 The Rocks residential and
commercial
The historic precinct of The Rocks
contains many of the built, natural and
cultural icons of the city. The area is full of
well known pubs, hotels, historic terrace
houses and archeological sites and has
maintained its history and heritage in the
shadow of the nearby CBD.
The Rocks borders on the Bradfield
Highway, leading to the Sydney Harbour
Bridge, with the localities of Dawes Point
and Millers Point, to the west and
immediately adjacent to Circular Quay.

04

The Rocks escaped both the high-rise
developments of the CBD and grid, and
features a web of footpaths and streets
the due to the areas rocky topography and
history.
The precinct provides an opportunity to
experience an environment where
buildings and public places of the
eighteenth, nineteenth and early
twentieth-century still remain.
48
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01 Cumberland Street,
view north.
Photography by
HASSELL

04 Argyle Street, The
Rocks.
Photography by
HASSELL

02 The Australian
Hotel, Cumberland
Street.
Photography by
HASSELL

05 Cambridge Street,
The Rocks.
Photography by
HASSELL

03 Sirius apartments,
Cumberland Street.
Photography by
HASSELL
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Landscape character impact
assessment - Southern precinct

The impact of the proposal on each
character zone was assessed. Impacts
were based on both the sensitivity of the
character zone and the magnitude of the
proposal in that zone, with an overall
impact recorded.
Table 12

Southern precinct - Landscape character zone 01 - Sydney Harbour Bridge

Character zone 01 Sydney Harbour Bridge
Sensitivity

HIGH

Magnitude

LOW

Overall impact

MODERATE

Table 13

Sensitivity
The zone has been rated as having a HIGH
sensitivity due to the:
_Heritage
_
value of the Sydney Harbour
Bridge and approaches
_Retaining
_
walls, balustrades, steps and
lighting are of a high quality
_The
_
value of the Bridge as a cultural icon
of the city

Magnitude
The impact to Sydney Harbour Bridge
would be LOW as:
_The
_
proposal would form a minor
proportion of the overall view which
contributes to the low impact
_The
_
proposal is situated within a open
street condition and is therefore visible
_Due
_
to the predominate infrastructure
character of the zone, the proposal
would have a lower impact to the existing
landscape character

Southern precinct - Landscape character zone 02 - Argyle Cut

Character zone 02 Argyle Cut
Sensitivity

HIGH

Magnitude

NEGLIGIBLE

Overall impact

NEGLIGIBLE

Table 14

Sensitivity
The zone has been rated as having a HIGH
sensitivity due to the:
_Heritage
_
and cultural value of the Cut
which contributes strongly to the
character of The Rocks precinct
_Significance
_
of the dramatic view along
Argyle Street

Magnitude
The impact would be NEGLIGIBLE as:
_The
_
proposal is separated visually from
the cutting as it is proposed to be
situated at the level of Cumberland
Street above
_The
_
proposal would form a minor
proportion of the overall view along the
Cut, and only when viewed from a select
location looking above and to the north,
which further contributes to the
negligible impact

Southern precinct - Landscape character zone 03 - Cumberland Street

Character zone 03 Cumberland Street
Sensitivity

MODERATE

Magnitude

LOW

Overall impact

MODERATE-LOW

HASSELL
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Sensitivity
The zone has been rated as having a
MODERATE sensitivity due to the:
_The
_
historic features of the street, with a
mixture of well known historic pubs,
hotels, hostels, terrace houses and
archeological sites
_The
_
street is one of the few places where
all Bridge elements are visible including
the Bridge approach, backspan and arch
elements

Magnitude
The impact would be LOW as:
_The
_
proposal is situated within a
landscaped parkland adjacent to the
Street, which would reduce the overall
impact of the proposal
_The
_
proposal would form a minor
proportion of the overall view which
further contributes to the low impact
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Table 15

Southern precinct - Landscape character zone 04 - The Rocks residential and commercial

Character zone 04 The Rocks residential and commercial
Sensitivity

MODERATE

Magnitude

NEGLIGIBLE

Overall impact

NEGLIGIBLE

Sensitivity
The zone has been rated as having a
MODERATE sensitivity due to the:
_The
_
precinct of The Rocks has high
cultural and historic significance
_Proposal
_
has no direct impact within the
character zone
_The
_
proposal is visually separated from
the zone by its location adjacent to the
Bridge off Cumberland Street

Magnitude
The impact would be NEGLIGIBLE as:
_The
_
proposal is situated within a
landscaped parkland adjacent to the
Street, which would reduce the overall
impact of the proposal
_The
_
scale of the proposal would
represent a minor change to the outlook
from residential and commercial
properties within the zone

01 King George V
Recreation Centre,
Cumberland Street.
Photography by
HASSELL
02 Australian Hotel,
Cumberland Street.
Photography by
HASSELL
03 Sydney Harbour
YHA and ‘The Big
Dig’ archeology
site, Cumberland
Street.
Photography by
HASSELL

01

02
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3.5.1.

Southern precinct - Landscape
character impact assessment
summary

The impact of the proposal on each
character zone was assessed. Impacts are
based on both the sensitivity of the
character zone and magnitude of the
proposal in that zone.
The impact is calculated using the
landscape character and visual impact
grading matrix provided in the RMS
practice note.
Table 16

Southern precinct - Summary of landscape character impact assessment ratings

Character zone

Description

Sensitivity

Magnitude

Impact

01

Sydney Harbour Bridge

HIGH

LOW

MODERATE

02

Argyle Cut

HIGH

NEGLIGIBLE

NEGLIGIBLE

03

Cumberland Street

MODERATE

LOW

MODERATE-LOW

04

The Rocks residential and commercial

MODERATE

NEGLIGIBLE

NEGLIGIBLE

Overall

MODERATE - LOW

The landscape character impact of the
proposal ranged from NEGLIGIBLE to
MODERATE with an overall average of
MODERATE-LOW.

mostly to the built up nature of the zones
with the proposal representing a minor
change to the outlook from residential and
commercial properties within the zone.

As with the Northern precinct impact
results, the proposal would create change
to existing conditions although the
introduction of a high quality pedestrian
lift to an existing infrastructure
environment is not an unusual occurrence.

The magnitude of the proposal would be
lower due to the small scale of the
proposal when viewed in context of the
larger overall character zones, with the
overall landscape relationship between
these zones and the Bridge would largely
remain unchanged.

The sensitivity of the SHB and Argyle Cut
were considered to be HIGH as the
landscape character and heritage value of
the Sydney Harbour Bridge and
surrounding precinct of The Rocks has
significant cultural, economic,
environmental and recreational value to a
range of different user groups, agencies,
stakeholders and to the broader city itself.
Changes to the character zones directly
impacted on by the proposal such as
Cumberland Street and The Rocks
recorded a lower levels of impact due

HASSELL
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The overall magnitude would also be
slightly minimised as vegetation, existing
infrastructure built form, topography and
distance from the proposal combine to
limit its scale from within immediate
character zones and from surrounding
zones.
Discussion on methods which could
potentially mitigate the adverse impacts
of the proposal can be found in Section 05
of this report.
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Visual impact assessment

Section 04 of this report provides a visual
impact assessment of the preferred urban
design concept to consider how the
proposal would affect existing views of
the area.

4.1

Visibility of the proposal

4.2

Viewpoint locations

The visual catchment of a site is the
extent of the landscape that can be
viewed from the site and likewise the
extent of locations from which the site can
be seen.

Viewer locations are public places where
full or screened views of the proposal can
be viewed and there is human activity. This
activity may include residential, industrial,
business, schooling or recreation.

The extent of the area that the proposal
would be visible from was defined, with a
Visual Envelope Map (VEM) produced with
several significant viewer locations within
reasonable distance of the proposal
identified in consultation with the project
team (refer Figure 24 and 25).

Key viewpoints that have been identified
in consultation with the project team and
assessed in this report are listed
following.

An analysis of significant views and viewer
locations relating to the proposed works
has been done in accordance with
sections 6.1 - 6.3 of the RMS practice
note. Three significant viewer locations
within reasonable distance of the works
have been identified within each precinct
in consultation with the project team.
For the northern precinct, the prominent
visibility of the proposed lifts is generally
contained within Broughton Street view
corridor. The proposal would be visible in
this location to motorists on the Bridge.

Northern precinct
01 Milsons Point Train Station, view
southeast
02 Broughton Street, view southwest
03 Sydney Harbour Bridge pedestrian
walkway, view north

Southern precinct
01 Cumberland Street, view north
02 Sydney Harbour Bridge pedestrian
walkway, view south
03 Cumberland Street, view west

In the southern precinct, the prominent
visibility of the proposed lifts is generally
contained within Cumberland Street view
corridor. The proposal would not be visible
in this location to motorists on the Bridge.
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Visual impact assessment Northern precinct

This section includes a detailed
assessment of the proposal from the
selected viewpoints, with a rating given
for magnitude and sensitivity, which
provides the overall visual impact
assessment for each viewpoint location.
To assist in making the visual assessment
process easier to comprehend and more
accurate, assessment of the proposal
includes an existing image of the
viewpoint. A visualisation is also provided
to illustrate the location, scale and form of
the proposal in its setting.
These visualisations are subject to further
design development and refinement
including finishes.
The northern precinct study area includes
three viewpoint locations within a
reasonable vicinity of the proposal and is
illustrated in figure 24. Each of the
following viewpoint locations will be
assessed:
Northern precinct
01 Milsons Point Train Station, view
southeast
02 Broughton Street, view southwest
03 Sydney Harbour Bridge pedestrian
walkway, view north

Figure 26 Northern precinct - Visual envelope map and viewpoint locations
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Table 17

Northern precinct - Viewpoint 01 - Milsons Point Train Station, view southeast

Viewpoint 01

Milsons Point Train Station, view southeast

Sensitivity

MODERATE

Magnitude

LOW

Overall impact

MODERATE - LOW

Sensitivity
Views from this location would be medium
frequency and low duration, generally
experienced by customers using the train
station. Views for motorists on the
Bradfield Highway towards the proposal
would be similar in nature.

Magnitude
The top of the lift shafts only would be
visible from this location. The proposal
would present a minor change to the
existing condition, with the proposal
forming a minor proportion of the overall
view due to the open nature of the view.

Due to the existing infrastructure
environment above deck level of the
Bridge, the heritage significance of the
SHB and the quality of the components
that make up Bridge approaches, a
MODERATE level of sensitivity was
recorded.

The proposal would also be seen against a
backdrop of existing buildings and
infrastructure from this location,
combining to give a LOW magnitude of
impact.

Existing view

Visualisation (Basic form and arrangement- subject to design development)
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Table 18

Northern precinct - Viewpoint 02 - Broughton Street, view southwest

Viewpoint 02

Broughton Street, view southwest

Sensitivity

MODERATE

Magnitude

MODERATE

Overall impact

MODERATE

Sensitivity
Views from this location would be medium
frequency and low duration, generally
experienced by pedestrians moving
through the area.
The sensitivity of the view is somewhat
minimised by existing streetscape
elements which assists in the planned
works receding into the surrounding
streetscape and infrastructure landscape.
A MODERATE level of sensitivity was
recorded for this viewpoint.

Magnitude
The magnitude of the works from this
viewpoint would have a MODERATE
impact as it would be an immediate
foreground view change. The full extent of
the lift shafts would be visible from this
location.
As the nature of the proposal is within
keeping with the existing infrastructure
nature of the SHB retaining wall adjacent
signage gantry and road lighting, the
overall magnitude from this viewpoint
would be somewhat reduced.

Existing view

Visualisation (Basic form and arrangement- subject to design development)
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Table 19

Northern precinct - Viewpoint 03 - Sydney Harbour Bridge pedestrian walkway, view north

Viewpoint 03

Sydney Harbour Bridge pedestrian walkway, view north

Sensitivity

MODERATE

Magnitude

LOW

Overall impact

MODERATE - LOW

Sensitivity
Views from this location would be medium
frequency and low duration, generally
experienced by pedestrians using the
walkway. Views for motorists on the
Bradfield Highway towards the proposal
would be similar in nature.

Magnitude
The top of the lift shafts would be visible
from this location, including new
pavement of the walkway to improve cross
falls and the gradients. The proposal
would present a minor change, due to the
open nature of the view.

Due to the existing infrastructure
environment above deck level of the
Bridge, the heritage significance of the
SHB and the quality of the components
that make up Bridge approaches, a
MODERATE level of sensitivity was
recorded.

The nature of the proposal is within
keeping with the infrastructure nature of
the adjacent signage gantry and road
furniture, which resulted in a lower
magnitude. The proposal would also be
seen against a backdrop of existing
buildings and infrastructure from this
location, combining to give a LOW
magnitude of impact.

Existing view

Visualisation (Basic form and arrangement- subject to design development)
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4.3.1.

Northern precinct - Visual
impact assessment summary

The impact of the proposal on each
viewpoint was assessed. Impacts are
based on a composite of the sensitivity of
the view and magnitude of the proposal in
that view.
The impact is calculated using the
landscape character and visual impact
grading matrix provided in the RMS
practice note.
Table 20

Northern precinct - Summary of visual impact assessment ratings

Viewpoint

Description

Sensitivity

Magnitude

Impact

01

Milsons Point Train Station, view southeast

MODERATE

LOW

MODERATE - LOW

02

Broughton Street, view southwest

MODERATE

MODERATE

MODERATE

03

Sydney Harbour Bridge pedestrian walkway, view north

MODERATE

LOW

MODERATE - LOW

Overall

MODERATE-LOW

Visual impacts of the proposed lift shafts
ranged from MODERATE to MODERATELOW.
As the proposal is situated adjacent to the
SHB with its heritage significance, any
new visual infrastructure element would
have a visual impact. However, the small
scale of the intrusions when viewed in
context to the overall Bridge and
surrounds helped to reduce the overall
visual impacts.
The location of the proposed lift would be
within a generally confined visual
envelope due to the linear alignment of
adjacent streets, scale and height of the
adjacent SHB retaining walls and changes
in nearby topography. Therefore, the
overall visual envelope surrounding the
proposed lift would be reduced.
The proposal would create a minor visual
change to the existing condition, although
the introduction of a high quality lifts
within an infrastructure zone such the
SHB would not be considered an unusual
visual occurrence.

HASSELL
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All viewpoints recorded moderate
sensitivity ratings as all views are located
within the historic precincts of Milsons
Point / Kirribilli, and adjacent to the SHB
which has a lower capability to absorb
change.
The highest magnitude of change is
associated with the introduction of the
proposal in the northern precinct with
views predominately from Broughton
Street, as the proposal would be within an
immediate open foreground location with
little vegetation screening.
Visual impacts from other viewpoints
recorded slightly lower impact ratings, as
the magnitude of the proposal in the views
would be reduced due to proposal forming
a smaller proportion of the overall views
and the proposal being seen against
existing infrastructure elements.
Discussion on methods which could
potentially mitigate any visual impacts of
the proposal can be found in Section 05 of
this report.
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Visual impact assessment Southern precinct

The northern precinct study area includes
three viewpoint locations within a
reasonable vicinity of the proposal and is
illustrated in figure 25. Each of the
following viewpoint locations will be
assessed:
Southern precinct
01 Cumberland Street, view north
02 Sydney Harbour Bridge pedestrian
walkway, view south
03 Cumberland Street, view west

Figure 27 Southern precinct - Visual envelope map and viewpoint locations
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Table 21

Southern precinct - Viewpoint 01 - Cumberland Street, view north

Viewpoint 01

Cumberland Street, view north

Sensitivity

MODERATE

Magnitude

LOW

Overall impact

MODERATE - LOW

Sensitivity
Views from this location would be medium
frequency and low duration, generally
experienced by patrons of nearby hotels
or pedestrians and cyclists moving
through the area.
Due to the historic features and important
vistas from Cumberland street and the
heritage significance of the SHB, a
MODERATE level of sensitivity was
recorded.

Magnitude
The extent of the lift shafts would be
visible from this location, although the
proposal would not interrupt the arching
form of bridge, Argyle Cut below or
important views of the Bridge along
Cumberland Street.
Although the proposal may require the
removal of some existing trees, the lifts
would be seen against a backdrop of the
existing SHB retaining wall and dense
green canopy of the adjacent King George
V Memorial Park, resulting in a LOW
magnitude of impact.

Existing view

Visualisation (Basic form and arrangement- subject to design development)
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Table 22

Southern precinct - Viewpoint 02 - Sydney Harbour Bridge pedestrian walkway, view south

Viewpoint 02

Sydney Harbour Bridge pedestrian walkway, view south

Sensitivity

MODERATE

Magnitude

LOW

Overall impact

MODERATE - LOW

Sensitivity
High frequency views of low duration from
the viewpoint are experienced by
members of the public using the SHB
pedestrian walkway
Due to the heritage significance of the
SHB and the high quality detail treatment
of the components that make up Bridge
approaches such as retaining walls,
balustrades, steps and lighting, a
MODERATE level of sensitivity was
recorded.

Magnitude
The top of the lift shafts would be visible
from this location, including new
pavement of the walkway to improve cross
falls and the gradients. The proposal
would present a minor change to the
existing condition, with the proposal
forming a minor proportion of the overall
view due to the enclosed nature of the
walkway corridor due to existing
vegetation.
The proposal would also be seen against a
backdrop of existing vegetation and walls
from this location, combining to give a
LOW magnitude of impact.

Existing view

Visualisation (Basic form and arrangement- subject to design development)
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Table 23

Southern precinct - Viewpoint 03 - Cumberland Street, view west

Viewpoint 03

Cumberland Street, view west

Sensitivity

MODERATE

Magnitude

LOW

Overall impact

MODERATE - LOW

Sensitivity
Medium views of medium duration from
the viewpoint are experienced by
pedestrians and patrons of the Glenmore
Hotel opposite the proposal.
Due to the historic features of important
vistas from Cumberland street, the
heritage significance of the SHB, and
dense green canopy of the adjacent King
George V Memorial Park, a MODERATE
level of sensitivity was recorded.

Magnitude
The majority of the lift and associated
public domain improvements would be
visible from this location.
With the removal of sections of Council
depot building, the scale, form and
character of the proposed lift, path,
seating and plantings would be more
visually sympathetic to the area when
compared to the existing condition.
The proposal would also be seen against a
backdrop of existing vegetation and SHB
walls from this location, combining to give
a LOW magnitude of impact.

Existing view

Visualisation (Basic form and arrangement- subject to design development)
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4.4.1.

Southern precinct - Visual
impact assessment summary

The impact of the proposal on each
viewpoint was assessed. Impacts are
based on a composite of the sensitivity of
the view and magnitude of the proposal in
that view.
The impact is calculated using the
landscape character and visual impact
grading matrix provided in the RMS
practice note.
Table 24

Northern precinct - Summary of visual impact assessment ratings

Viewpoint

Description

Sensitivity

Magnitude

Impact

01

Cumberland Street, view north

MODERATE

LOW

MODERATE - LOW

02

Sydney Harbour Bridge pedestrian walkway, view south

MODERATE

LOW

MODERATE - LOW

03

Cumberland Street, view west

MODERATE

LOW

MODERATE - LOW

Overall

MODERATE - LOW

Visual impacts of the proposed lift and
associated public domain works resulted
in MODERATE-LOW impacts.
As the proposal is situated adjacent to the
SHB with its heritage significance, any
new visual infrastructure element would
have a visual impact. However, the small
scale of the intrusion when viewed in
context to the overall Bridge and
surrounds helped to reduce the overall
visual impacts.
The location of the proposed lift is within a
confined visual envelope due to the linear
alignment of adjacent streets, scale and
height of the adjacent SHB retaining walls
and changes in nearby topography, which
resulted in a reduced the visual envelope
surrounding the proposed lift.
As the viewpoints are located within the
historic precinct of The Rocks and
adjacent to the SHB, it has a lower
capability to absorb change which
resulted in the MODERATE sensitivity
ratings.
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The proposed lift shaft would become a
recognisable structure along the SHB
approach and a access marker for the
broader precinct also.
The proposal would create a minor visual
change to the existing condition, although
the introduction of a lift within an
infrastructure zone such the SHB would
not be considered an unusual visual
occurrence.

With the removal of sections of the
rudimentary brick Council depot building,
the scale, form and character of the
proposed lift and public domain
improvements would be more visually
sympathetic to the area when compared
to the existing condition.
Discussion on methods which could
potentially mitigate any visual impacts of
the proposal can be found in Section 05 of
this report.

As the proposal requires the potential
removal of only two minor trees from King
George V Memorial Park, the spatial
structure and character of the precinct
and sense of place would not be altered
which assisted in reducing the overall
impact.
Visual impacts from the viewpoints
recorded slightly lower impact ratings, as
the magnitude of the proposal in the views
is reduced due to proposal forming a
smaller proportion of the overall views
and the proposal being seen against
existing infrastructure or established
vegetation.
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Landscape character and visual impact mitigation

Section 05 provides a summary of the
assessment process along with urban
design recommendations to inform the
design development to minimise potential
impacts.

5.1

General

The process of urban design and
landscape development and refinement
for the proposal has been an iterative
approach of testing ideas and design
arrangements through a range of design
discussions and workshops with the
design team. The option studies presented
in Section 02 illustrate the progression of
design discussions held with RMS,
agencies, stakeholders, utility providers
and user groups over the course of this
study.
The process of assessment has sought to
arrive at a preferred arrangement that
best satisfies a range of issues including:
_Existing
_
vegetation
_Architectural
_
form of the lift shaft
_Visual
_
impacts
_Safety
_
and security
_Universal
_
access
_Location
_
of services
_Heritage
_
issues
_Maintenance
_
_Buildability;
_
and
_Cost.
_
The solutions presented in the visual
impact assessment in Section 04 show
the final design solutions that have been
developed through the concept design
process. These solutions achieve all of
the functional and performance aspects
required, satisfying the urban design
objectives established for the works.

The preferred lift structure and designs
has been developed to a concept design
level only. Further urban design input is
required to ensure that the detail design
development incorporates high quality
detailing, consideration of materials and
finishes and that the final outcome
achieves the urban design and landscape
objectives outlined in section 2.3 of this
report.

5.2

Design development

This assessment has been prepared on
information developed at a conceptual
level of design resolution to arrive at a
preferred design approach for the lift
shafts and public domain improvements
in relation to existing site constraints, the
general form and composition of the lift
structure in terms of overall dimensions,
height, width and offsets from SHB.
The on-going design development process
needs to refine and develop design
detailing to achieve a high quality design
outcome that befits the project locations
which are in some of Sydney’s most
well-known historic precincts.

The aim of the landscape design would be
to reduce the landscape character and
visual impact of the proposal and respect
the existing visual integrity, character and
spatial structure of the parkland in the
southern precinct. If new plantings are
required, they would compliment the
existing landscape character, be
ecologically appropriate and match
existing species if applicable.
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5.3

Mitigation measures to be adopted
should the project proceed

Below is a succinct list of mitigation
measures that should be adopted in
future design development to ensure that
the proposal respects the visual integrity
of the surrounding historical areas, and
adopts a complementary approach of
simplicity and refinement in the design
resolution to reduce impacts on the
existing landscape character and visual
context.

Refer to Section 2.10 and 2.11 of this
report for public domain treatments that
should considered in both the precincts
regarding elements such as paving,
lighting, fencing, planting, signage and
seating.
Landscape treatments would need to be
simple and low maintenance and should
essentially consist of minor reshaping and
profiling to restore ground profiles and
landscaping to match the existing
conditions.

Further design considerations need to
include, as a minimum, resolution of:
_Lift
_
materiality, screens, balustrading,
handrails and awnings to ensure a
consistent design approach to
engineering and architectural
components
_Designing
_
the lifts must be as visually
unobtrusive and transparent as possible
to allow the visual attributes of the
existing historic area to be fully
appreciated
_Security
_
fencing to match existing
fencing types and reduce public access
to maintenance areas
_Providing
_
safe and manageable solutions
for maintenance workers
_The
_
‘tie-in’ of the proposed urban domain
works with existing pathways
_Minimising
_
the extent of established
vegetation clearing and street trees
_Urban
_
design treatments related to
lighting, fencing, signage, seating and
paving
_Ensuring
_
a safe pedestrian environment
by utilising CPTED principles
_Potential
_
reuse of removed sections of
SHB parapets
_Lighting
_
on the lift shaft, approaches and
signage for user safety; and
_Feature
_
lighting to enhance the adjacent
landscape and improve passive
surveillance.

Cahill Expressway lifts. Imagery by HASSELL.
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Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Executive summary
This noise impact assessment was conducted on behalf of Roads and Maritime Services (Roads and Maritime), for
inclusion in the Review of Environmental Factors prepared for the proposed step free access to the pedestrian footpath
on the Sydney Harbour Bridge. The pedestrian footpath is on the eastern side of the Sydney Harbour Bridge and is
currently accessed via steps at Broughton Street to the north and Cumberland Street to the south.
This assessment has been carried out to determine the predicted noise impacts associated with the construction of the
proposed step free access (lifts) located near the existing pedestrian steps at the northern and southern ends of the
bridge.
Noise modelling has been carried out to determine whether the proposed step free access construction works are likely
to impact nearby noise sensitive receivers.
This assessment considers the following impacts on nearby noise sensitive receivers:
 Noise impacts from construction of the project in accordance with NSW Department of Environment, Climate
Change & Water, (now Office of Environment & Heritage) and Roads & Maritime guidelines for the control of
construction noise impacts.
 Construction vibration from the project in accordance with NSW Department of Environmental & Conservation
and Roads & Maritime guidelines for assessing vibration.
This assessment considers the following policies and guidelines:

Construction noise and vibration guidelines
 NSW Interim Construction Noise Guideline (DECC 2009) (ICNG)
 NSW Assessing Vibration – A Technical Guideline (DEC 2006) (AVATG)
 Roads and Maritime Construction Noise and Vibration Guideline (RMS 2016) (CNVG)

Assessment conclusions
The assessment identified the following conclusions:

Construction noise
 In accordance with the noise management levels stipulated in Section 5.1, dwellings exposed to levels of
construction noise above 75 dB(A) are considered highly noise affected, with dwellings exposed to levels above
the daytime RBL +10 dB(A) considered noise affected.
 Construction noise levels are predicted to exceed the NSW ICNG noise management levels (NML) for
“standard” hours at all NCAs for standard construction hours for all construction stages, with the exception of
Stage 5 (Bridge Footpath Upgrade Works) due to the proximity of receivers to the proposed works.
 Construction noise levels are predicted to significantly exceed management levels for “non-standard” hours of
operation for all construction phases at the nearby residential receivers in all NCAs, particularly for receivers
located near to both worksites during the Stage 1, 2 and 5 construction stages. This is due to the proximity of
receivers to the construction works.
 Predicted levels were noted to impact receivers above 75 dB(A); at a small number of receivers in every NCA
for Stage 1 with slightly lower numbers of highly noise affected receivers for the remaining construction stages,
and none for Stage 5. If any receivers are located within 20 metres of the southern works, or 55 metres of the
northern works at any stage of the project, it is likely that the highly noise affected noise management levels
may be exceeded. Construction noise is likely to have a higher impact at the north due to the relative levels of
the bridge and surrounding buildings at this location.
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 It should be noted that this assessment has endeavoured to carry out “worst case” noise modelling, and noise
levels are predicted based all modelled sources operating simultaneously. Should the work sites or plant and
equipment be amended, the predicted noise levels will change accordingly.
 The predicted exceedances are generally a result of works being located in close proximity to the adjacent
receivers. This modelling has been carried out to provide a worst case scenario and it may be possible to
reduce the number of plant operating simultaneously, particularly at night, once detailed construction schedules
are known.
 Provision of temporary noise barriers is not likely to be practical for this site given the elevated nature of the
surrounding receivers. However, provision of anti-gawk screens with no gaps around the worksites for Stages
1 to 4 may provide some screening to the closest ground level receivers, and should be investigated further as
part of the project CNVMP assessment.
 Best practice mitigation measures are recommended in Section 9 of this report.
 An indicative assessment only of expected LAmax impact has been carried out for this assessment as it is difficult
to predict LAmax for construction noise sources. It is generally expected that sleep disturbance criteria are likely
to be exceeded unless the proposed number and type of plant are reduced for out of hours works. For this
reason piling or concrete sawing or hammering should not be scheduled for night-time.
 A detailed construction noise and vibration management plan should be prepared for the project prior to
construction commencement to incorporate the recommendations detailed in Section 9 and updated to reflect
the proposed staging and plant to be adopted for the project.
 Expected construction traffic is likely to be minimal when compared to existing traffic on roads surrounding the
project. Therefore construction traffic noise impact is not expected to increase the existing road traffic noise
levels by more than 2 dB(A) and therefore does not require consideration of mitigation in accordance with the
current RMS requirements.

Construction Vibration
 The minimum working distances indicated in Table 5-4 for cosmetic damage must be complied with at all times,
unless otherwise approved by Roads and Maritime or under the environmental licence as relevant, as stipulated
in the NSW Construction Noise and Vibration Guideline.
 The current project work site locations indicates that work may be undertaken at a minimum of 4 metres from
the nearest sensitive receivers, based on the modelled plant sources detailed in Table 6-2.
 A detailed construction noise and vibration management plan should be prepared for the project prior to
construction commencement to incorporate the recommendations detailed in Section 9 and updated to reflect
the proposed staging and plant to be adopted for the project.

Cumulative Impacts
Toll Plaza Removal is currently occurring on the Sydney Harbour Bridge and is expected to overlap the work proposed
for this project. Various other smaller development projects are also programmed or currently under DA consideration in
the area around the project. The following should therefore be adhered to:
 The Construction Noise and Vibration Management Plan for the project will therefore need to consider other
developments in the area to minimise the effects of construction fatigue.
 Consultation with local developers, Roads and Maritime and North Sydney Council to obtain information about
project timeframes and impacts should be carried out.
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 Identification and implementation of appropriate safeguards and management measures to minimise cumulative
impacts when building the proposal should be carried out.
 The safeguards and management measures included for this proposal and the Toll Plaza upgrade project
should offer sufficient mitigation to minimise noise impacts to adjacent receivers from both projects and any
other developments occurring in the near vicinity. This includes:

March 2017

•

Additive impacts from daytime/night-time work taking place at the same time on both projects,

•

Cumulative impacts affecting people during the day and at night from overlaps in the work programs,
or:

•

People being exposed to noise impacts for a longer period of time than the 10-month work program
for this proposal.
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Technical terms
Term

Definition

Adverse Weather

Weather effects that enhance noise (that is, wind and rain) that occur at a
site for a significant period of time (that is, wind exceeding 5 m/s and rain
exceeding 0.5 mm per hour during any measurement period.)

A-weighted Level

As per dB(A) defined below.

Ambient Sound

Of an environment: the all-encompassing sound associated with that
environment, being a composite of sounds from many sources, near and
far.

AV:ATG

New South Wales Office of Environment and Heritage Assessing Vibration:
A Technical Guide (DEC 2006)

Background Sound Level

The average of the lowest levels of the sound levels measured in an
affected area in the absence of noise from occupants and from unwanted
external ambient noise sources.

CoRTN

Calculation of Road Traffic Noise, HMSO 1988

dB(A)

Unit of acoustic measurement electronically weighted to approximate the
sensitivity of human hearing to sound frequency.

DEC

NSW Department of Environment and Conservation, now known as the
NSW Office of Environment and Heritage

DECC

NSW Department of Environment and Climate Change, now known as the
NSW Office of Environment and Heritage

DECCW

NSW Department of Environment and Climate Change and Water, now
known as the NSW Office of Environment and Heritage

Decibel, dB

Unit of acoustic measurement. Measurements of power, pressure and
intensity may be expressed in dB relative to standard reference levels.

ECRTN

New South Wales superseded Office of Environment and Heritage
Environmental Criteria for Road Traffic Noise (EPA 1999).

ENMM

The New South Wales Department of Roads and Maritime Safety
Environmental Noise Management Manual (RTA 2001).

EPA

New South Wales Environmental Protection Authority

ICNG

New South Wales Office of Environment and Heritage Interim Construction
Noise Guideline (DECCW 1999).

INP

New South Wales Office of Environment and Heritage Industrial Noise
Policy (EPA 2000).

L90, L10 etc.

A statistical measurement giving the sound pressure level which is
exceeded for the given percentile of an observation period, i.e. L90 is the
level which is exceeded for 90 percent of an observation period. L90 is
commonly referred to as a basis for measuring the background sound
level.

LAbg, T

The A-weighted background sound level measured over a time interval T.

LAeq, T

Equivalent continuous A-weighted sound pressure level. This is the value of
the A-weighted sound pressure level of a continuous steady sound that,
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Term

Definition
within a measurement time interval T, has the same A-weighted sound
energy as the actual time-varying sound.

NSW

New South Wales

RBL

Rating Background Level

RNP

New South Wales Office of Environment and Heritage Road Noise Policy
(DECCW 2011).

RTA

NSW Roads and Traffic Authority, now known as the NSW Department of
Transport, Roads and Maritime Services

Roads and Maritime

NSW Roads and Maritime Services

SEL

Sound Exposure Level (SEL) is the constant sound level which, if maintained
for a period of 1 second would have the same acoustic energy as the
measured noise event. SEL noise measurements are useful as they can be
converted to obtain Leq sound levels over any period of time and can be
used for predicting noise at various locations.

Sound Pressure Level, Lp, dB, of
a sound

A measurement obtained directly obtained using a microphone and sound
level meter. Sound pressure level varies with distance from a source and
with changes to the measuring environment. Sound pressure level equals
20 times the logarithm to the base 10 of the ratio of the r.m.s. sound
pressure to the reference sound pressure of 20 microPascals.

Sound Power Level, Lw, dB of a
source

Sound power level is a measure of the sound energy emitted by a source,
does not change with distance, and cannot be directly measured. Sound
power level of a machine may vary depending on the actual operating load
and is calculated from sound pressure level measurements with
appropriate corrections for distance and/or environmental conditions.
Sound power level is equal to 10 times the logarithm to the base 10 of the
ratio of the sound power of the source to the reference sound power of 1
picoWatt.
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Introduction

1

The existing pedestrian footpath is located on the eastern side of the Sydney Harbour Bridge and is currently accessed
via steps at Broughton Street to the north and Cumberland Street at the southern end. The proposed project would
involve the construction of step free access points (lifts) at either end of the bridge.
The assessment has been carried out to determine the predicted noise impacts associated with the construction of the
proposed step free access located near the existing pedestrian steps at the northern and southern ends of the Sydney
Harbour Bridge.
Noise modelling has been carried out to identify any potential noise impacts on nearby noise sensitive receivers as a
result of proposed construction works associated with the project.
This assessment considers the following policies and guidelines:
 NSW Interim Construction Noise Guideline (DECC 2009) (ICNG)
 Roads and Maritime Construction Noise and Vibration Guideline (RMS 2016) (CNVG)
 NSW Assessing Vibration – A Technical Guideline (DEC 2006) (AV:ATG)
In undertaking the assessment, unattended noise monitoring was conducted to measure the existing ambient noise
levels at various noise sensitive locations near the proposed step free access construction works, north and south of the
bridge.
3D noise modelling software (SoundPLAN 7.4) was used to create a noise model of the existing scenario. The 3D model
was then used to predict construction noise levels associated with the proposed works impacting on nearby noise
sensitive receivers by adopting the appropriate construction staging scenarios.

1.1

Assessment objectives

The assessment objectives are to determine the predicted levels of construction noise and vibration impact on sensitive
receivers located near to the project, and to determine the levels of mitigation that are likely to be required, if applicable,
to enable compliance with the current NSW legislation.
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2

Project description

2.1

Existing site description

2.1.1

Southern section

The existing acoustic environment varies throughout the project extent to the south. The Fort Street Public School, The
Garrison Church and nearby residential receivers located along Watson Road, Lower Fort Street and Cumberland Street
currently experience significant levels of noise from both local roads and the Sydney Harbour Bridge.
The assessment area for the southern section of the project, is shown in Figure 2-1 and includes the following land uses:
Existing land uses southern section
Label

Land Use

1

Apartments 44 Cumberland Street

2

Office space 86-88 Cumberland Street

3

Glenmore Hotel

4

Commercial / shops

5

Australian Hotel

6

Gym / recreation

7

Millers Point residence

8

Residential

The above locations are shown in Figure 2-1.

March 2017

Cardno

13

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Figure 2-1

Site location and surrounding land uses

1

8

7

2

Site

3

4
5
6

2.1.2

Northern section

The existing acoustic environment varies throughout the project extent to the north. The school, and nearby residential
receivers located along Broughton Street and further east from the Bridge, and Alfred Street to the west currently
experience significant levels of noise from both local roads and the Sydney Harbour Bridge.
The assessment area for the northern section of the project, is shown in Figure 2-2 and includes the following land uses:
Existing land uses northern section
Label

Land Use

1

St Aloysius College

2

St Aloysius College Playing Fields / Outdoor Courts

3

Commercial / Shops

4

Commercial / Shops

5

Church By The Bridge and preschool

6

Commercial / Residential

7

Commercial / Restaurant

8

Residential

The above locations are shown in Figure 2-2.
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Figure 2-2

Site location and surrounding land uses

8

3

8
4
1

2

Site
5

6

8

7

2.2

Proposed project

The proposed works involve the investigation and preparation of the concept design and environmental assessment to
provide step free access to the pedestrian footpath on the Sydney Harbour Bridge. The pedestrian footpath is on the
eastern side of the Bridge, between The Rocks and Milsons Point. Currently, the only pedestrian access to reach this
walkway or cross the Sydney Harbour Bridge is via steps at.
 Northern Precinct / Milsons Point (from Broughton St near Burton St tunnel, Ennis Rd and Milsons Point railway
station tunnel). There are 60 steps from top to bottom traversing five flights and four intermediate landings in a
lineal design.
 Southern Precinct / The Rocks (from Cumberland St near Gloucester St above Argyle St). The steps are a box
design with intermediate landings or 180 degree directional changes between each flight. In total, the
Cumberland Street steps consist of 105 steps from the highest level to the lowest level.
The project generally comprises of the following construction stages and timing:
 Establish temporary construction site compound/s – 4 weeks
 Demolish existing Council depot (southern section only) – 1 week
 Pilling and civil works – 8 weeks
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 Lift tower installation – 4 weeks
 Finishing – 4 weeks.
 Upgrade of the existing footpath on the bridge approaching the new lifts – 4 weeks.
The project extents are shown below in Figure 2-3 and Figure 2-4.
Works are expected to be carried out during standard and on-standard hours to allow for traffic redirection during nonpeak times.
Figure 2-3

Project extents and noise monitoring locations south

Logger Location 1
Pavement Upgrade
Works extending
210m north of the
lift location

Site

Logger Location 2
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Project extents and noise monitoring locations north

Pavement Upgrade
Works extending
100m south of the
lift location

Site

Figure 2-4

Logger Location 3

2.3

Logger Location 4

Construction Traffic

The following construction traffic volumes are proposed for the project:
•

Large trucks – 5 times throughout the entire project duration

•

Smaller Trucks & Utes – 20 per day

•

Delivery trucks at night – 5 for the entire duration of the project

•

Concrete trucks 3 in one day once during the duration of the project.

The following haulage routes are proposed for the project:
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Figure 2-5

Proposed Haulage Traffic Routes - North

Figure 2-6

Proposed Haulage Traffic Routes - South
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The following existing traffic is current for the project area. This information is referenced from the RMS website. Traffic
counts for smaller roads that may be affected by the project were not available.
Figure 2-7

Existing Traffic Volumes - North

Figure 2-8

Existing Traffic Volumes -South

March 2017

Cardno

19

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Existing Noise Environment

3

The existing acoustic environment is generally noisy throughout the project extent. Residents, either side of the Sydney
Harbour Bridge currently experience high levels of traffic noise. Other land uses in the area include a number of
commercial, educational and places of worship.

3.1

Unattended Noise Monitoring Methodology

Unattended noise monitors were installed at the following four locations to measure ambient (ie background) noise levels
for a period of seven days to determine the ambient background noise levels. Noise monitors were configured to
measure 15-minute statistics, between the 22 and 29 June 2016.
Due to equipment failure additional logging was carried out for a period of 24 hours at locations 3 and 4, on the 26-27
July 2016.
The unattended noise monitors were configured to measure noise levels as follows:


‘A’ weighting

 ‘Fast’ response
 15 minute statistical intervals
 Measurement descriptors LAMax, LAeq, LA1, LA10, LA90
The loggers were deployed at the following locations:
 Logger 1 was located near the south western end of the bridge at 87 Lower Fort Street approximately 108
metres from the Sydney Harbour Bridge
 Logger 2 was located at the south eastern end of the bridge adjacent to the existing council depot building on
Cumberland Street approximately 22 metres from the Sydney Harbour Bridge
 Logger 3 was located on the grounds of Bradfield Park opposite residential towers on Alfred Street and
approximately 62 metres from the north western end of the Sydney Harbour Bridge
 Logger 4 was located at roof level of Kirribilli Village Arcade 3a-9b Broughton Street Kirribilli. Logger 4 was
installed approximately 27 metres from the Sydney Harbour Bridge.
Unattended noise monitoring was carried out using the following equipment:
Noise monitoring equipment
Location

Logger Type

Serial Number

1

Norsonic 131

1313244

2

Rion NL-21

00509343

*3

Norsonic 132

1322899

*4

ARL Ngara

878073

The logger locations are shown above in Figure 2-3 and Figure 2-4.
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3.2

Equipment calibration

Calibration of the sound monitoring equipment was conducted before and after the measurement period, with a variance
of less than ±0.3dB recorded.

3.3

Metrological monitoring conditions

A summary of the environmental conditions noted during the measurement period were as follows (source weather
station located on site):
3.3.1

Monitoring period 1 – 22 to 29 June 2016

Conditions:

Fine

Wind:

2 - 7 m/s predominantly from a W direction

Humidity:

58 – 72 per cent (%)

Temperature:

7 – 19 ºC

3.3.2

Monitoring period 2 – 26 to 27 July 2016

Conditions:

Fine

Wind:

3 - 5 m/s predominantly from a WSW direction

Humidity:

50 – 76 per cent (%)

Temperature:

11 – 18 ºC

Detailed weather information recorded at the site during the monitoring period is detailed in Appendix B. Data was not
excluded for adverse weather as there were no significant rain showers during the monitoring period and slightly
elevated winds occurred intermittently on two of the monitoring days only.
It should be noted that Bureau of Meteorology wind speed was recorded at 7 metres above the ground and that the
ground level wind speed is significantly less. Adjustments have been made for this in Appendix B. As shown in
Appendix B, adjusted wind speed of more than 5 m/s was observed on occasions. However, these exceedances
occurred for a short period of time and did not affect the monitored noise levels on-site. As such, no data was removed
from the monitoring results.

3.4

Measurement parameters

As environmental noise varies with time, the use of statistical descriptors is necessary to understand and describe these
variations. For road traffic noise these descriptors are further classified for day time (7am - 10pm) and night time (10pm
- 7am).
For environmental noise, the assessment period for day time is further split into day (7am – 6pm) and evening (6pm –
10pm). A-weighted statistical levels are used to describe ambient noise levels. The common descriptors used to
describe environmental noise are described as follows:
LAmax:

the A-weighted maximum noise level measured during the measurement period

LA1:

the A-weighted noise level exceeded for 1 per cent (%) of the measurement period

LA10:

the noise A-weighted level exceeded for 10 per cent (%) of the measurement period, generally
referred to as the average maximum sound pressure level

LA90:

the A-weighted noise level exceeded for 90 per cent (%) of the measurement period, generally
referred to as the background noise level (refer AS 1055.1 – 1997)

LAeq:

the equivalent continuous noise level over the measurement period, generally referred to as the
energetical average sound pressure level over the measurement period.
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3.5

Attended noise monitoring methodology

Attended noise measurements were conducted at the commencement of unattended noise monitoring, for each of the
four noise monitoring locations to determine the nature and frequency content of the ambient noise at each location.
The attended measurements were also compared to the noise logger results for that same time period to act as a further
verification of the longer term unattended measurements. A Rion NA-28 Type 1 Octave Band Analyser (serial no.
00101280) was used to record a 15 minute sample at each location. The meter was set to the following:
 ‘A’ weighting
 ‘Fast’ response
 15 minute statistical intervals
 Measurement descriptors LAMax, LAeq, LA1, LA10, LA90

3.6

Measured noise levels

Measured noise levels at each logger location were observed to be affected by the following:
Observed existing noise environment
Logger

Location

Observed Noise Environment

1

87 Lower Fort Street

The primary source of noise was from road and rail traffic on the
Sydney Harbour Bridge. There was some local traffic noise from
Lower Fort Street.

2

Cumberland Street (existing
Council depot building)

The primary source of noise was from road and rail traffic on the
Sydney Harbour Bridge. There was some local traffic noise from
Cumberland Street.

3

Residential towers Alfred Street
(near Bradfield Park)

The primary source of noise was from road and rail traffic on the
Sydney Harbour Bridge. There was some local traffic noise from
Alfred Street.

4

3a-9b Broughton Street Kirribilli

The primary source of noise was from road and rail traffic on the
Sydney harbour Bridge. There was some local traffic noise from
Broughton Street and patron noise from nearby commercial
properties.

3.6.2

Rating background noise level

The Rating Background Level (RBL) for each site was determined in accordance with the Industrial Noise Policy (EPA,
2000) (NSW INP). The RBL is defined by the NSW INP as follows:
“Rating background level (RBL)—the overall single figure background level representing each assessment period (day /
evening / night) over the whole monitoring period (as opposed to over each 24-hour period used for the assessment
background level). The rating background level is the level used for assessment purposes. Where the rating background
level is found to be less than 30 dB(A), then it is set to 30 dB(A).”
The weather affected data (due to wind or rain) was excluded from the analysis in accordance with the INP
requirements. The RBL applicable to each site is detailed in Table 3-3.
The measured RBLs from Table 3-3 have been used to formulate the noise objectives for construction noise impacts as
detailed in Section 5.1.
During the first period of noise logging there was an equipment failure at logger location 4. Therefore, supplementary
logging was carried out for an additional 24 hour period at logger locations 3 and 4 to determine a relationship between
the ambient noise levels at the two sites, as the noise environment was similar at both locations.
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LA90’s were determined for each time period for each of the logger locations during the 24 hour period and a correction
factor was determined to apply to the measurements gained previously at logger location 3 to determine the RBLs for
logger location 4.
The relationship between the LA90 at logger location 3 and 4 during the supplementary monitoring period is shown below
in Figure 3-1:
Figure 3-1

Measured Relationship Between Noise Parameters For Logger Locations 3 And 4
Supplementary Noise Monitoring Comparison Between
Logger 3 & Logger 4 LA90 Results

70
65
60
55
50
45
40
35
30

Alfred Street

Broughton Street

Based on the above, the calculated RBLs for the project are shown below in Table 3-3.
Rating Background Noise Level

Logger

Measured Rating Background Noise Level,
dB(A)

Measurement
Location

07:00-18:00

18:00-22:00

22:00-07:00

1

87 Lower Fort Street

49

48

43

2

Cumberland Street (existing council depot building)

59

58

49

3

Residential towers Alfred Street (near Bradfield
Park)

57

55

46

3a-9b Broughton Street, Kirribilli.

59

59

(1)

4

(2)

42

Notes:
(1)

Based on Supplementary logging.

(2)

It was noted that the supplementary logging indicated a night-time noise level of 49 dB(A) at location 4. However, RMS
have advised that a more suitable RBL would be 42 dB(A) (based on previous measurements carried out in this area) to
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ensure that mechanical plant which is located near to the logger location at location 4, which may or may not have been
running during the monitoring period, did not influence the measured RBL at this location.

The measured RBLs from Table 3-3 have been used to formulate the noise objectives for construction noise impacts as
detailed in Section 5.1.
Typical measured noise levels, averaged from measured data, are shown below in Figure 3-2 for Logger 1, Figure 3-3
for Logger 2 and Figure 3-4 for Logger 3. Full noise charts are displayed in Appendix A.
Figure 3-2

Averaged measured noise levels – logger 1
Logger 1 - Ambient Noise Levels Measured at 87 Lower Fort Street
Between 22 & 29 June 2016
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Averaged measured noise levels – logger 2

Logger 2 - Ambient Noise Levels Measured at Cumberland Street
Between 22 & 29 June 2016
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Figure 3-4

100

Averaged Measured Noise Levels – Logger 3
Logger 3 - Ambient Noise Levels Measured at Alfred Street (opposite residential appartments)
Between 22 & 29 June 2016
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4

Statutory Noise and Vibration Criteria

4.1

Noise Criteria

4.1.1

Interim Construction Noise Guideline

4.1.1.1

Airborne Construction Noise

NSW Office of Environment & Heritage (OEH) provides guidance for assessing construction noise impacts in the Interim
Construction Noise Guideline (DECC, 2009) (NSW ICNG).
The level of noise impact and the requirement for mitigation measures is generally determined by the timing and duration
of the noise emissions and the perceived impact of the noise above existing background noise levels.
It is important to note that the guideline distinguishes between qualitative and quantitative noise assessments based on
the type and duration of construction activities. For example, a qualitative assessment is warranted for road maintenance
type works of short duration, whereas a quantitative assessment is preferred for major infrastructure works.
Section 4 of the guideline outlines the quantitative assessment method, which establishes noise management levels and
assessment requirements for proposed construction activities over three weeks duration.
The noise management level for potentially affected residential properties, as taken from Section 4.2 of the guideline, is
detailed in Table 4-1.
Noise at residences using quantitative assessment (Source: DECC, 2009)
Time of day

Management level
LAeq (15 min)*

How to apply

Recommended
standard hours:

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 (15 min) 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.

Monday to Friday:
7am to 6pm
Saturday 8am to 1pm:
No work on Sundays or
public holidays

Highly noise affected
75 dB(A)

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 midmorning 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.

March 2017

Cardno

26

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Time of day

Management level
LAeq (15 min)*

How to apply

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(A) above the noise
affected level, the proponent should negotiate with the
community.



For guidance on negotiating agreements see section
7.2.2.

Notes:
(1)

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

(2)

Other sensitive use receivers - Internal noise levels are to be assessed at the centre of the occupied room. External noise
levels are to be assessed at the most affected point within 50 m of the area boundary

A strong justification would typically be required for works outside the recommended standard hours (see Table 4-1).
The proponent should apply all feasible and reasonable work practices to meet the noise affected level. The definition of
feasible and reasonable work practices is outlined in Section 1.4 of the NSW ICNG, with the following excerpts providing
a brief description:
“A work practice or abatement measure is feasible if it is capable of being put into practice or of being engineered and is
practical to build given project constraints such as safety and maintenance requirements.”
“Selecting reasonable measures from those that are feasible involves making a judgment to determine whether the
overall noise benefits outweigh the overall adverse social, economic and environmental effects, including the cost of the
measure.”
A number of factors may be considered in selecting reasonable measures, including the level of impact, the number of
people affected, and the order of treatments applied to previous, similar projects. Where all feasible and reasonable
practices have been applied and noise remains more than 5 dB(A) above the noise affected level, the proponent should
negotiate with the community on suitable mitigation measures. For guidance on negotiating agreements see section
7.2.2 of the NSW ICNG.
4.1.1.2

Sleep Disturbance

Section 4.3 of the NSW ICNG defines the assessment of sleep disturbance as follows:
“Where construction works are planned to extend over more than two consecutive nights, and a quantitative assessment
method is used, the analysis should cover the maximum noise level, and the extent and the number of times that the
maximum noise level exceeds the RBL. Some guidance indicating the potential for sleep disturbance is in the now
superseded NSW Environmental Criteria for Road Traffic Noise (EPA 1999).” The NSW Environmental Criteria for Road
Traffic Noise (EPA, 1999) (NSW ECRTN) discusses a number of methodologies with respects to sleep disturbance. In
general, the methodologies address sleep disturbance due to continuous noise (expressed in terms of a LAeq, T) and the
affect multiple short duration noise events (expressed as a LAMax).
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In addition to the night time noise criteria specified in Table 4-1 (which addresses the continuous noise component
generated by construction activities), the application of a noise criteria addressing the maximum noise level from
construction activities is appropriate when works are planned to extend over more than two consecutive nights. The
NSW ECRTN draws the following conclusions with respects to noise limits for sleep disturbance:
“Considering all of the foregoing information the following conclusions can be drawn:
 Maximum internal noise levels below 50–55 dB(A) are unlikely to cause awakening reactions.
 One or two noise events per night, with maximum internal noise levels of 65–70 dB(A), are not likely to affect
health and wellbeing significantly.
The NSW EPA confirm that a sleep disturbance criterion of LA1, 1min ≤ LA90,15min + 15dB(A), is used for initial assessment
for the purpose of this Environmental Impact Statement. It should only be used as a first step guide and where the
criteria is not met, more detailed analysis is required to be incorporated into the detailed design and Construction Noise
and Vibration Management Plan. The Application Notes of the NSW Industrial Noise Policy (2010) note the detailed
analysis should include:
 the extent to which the maximum noise level exceeds the background level
 the number of times this happens during the night-time period, and
 the time of day (normally between 10 pm and 7 am).

4.1.2

Roads and Maritime Construction Noise and Vibration Guideline

NSW Roads and Maritime has recently released the Construction Noise and Vibration Guideline (CNVG). This
assessment has not been amended to reflect the requirements of this document in its entirety, as some references from
the CNVG are not yet available (eg Construction Noise Estimator Spreadsheet). However some elements have been
amended to reflect the expected intent of the new guideline as follows:
 The construction is expected to exceed 6 weeks and therefore a full construction noise impact assessment in
accordance with the ICNG has been carried out for the review of environmental factors.
 Construction Plant Sound Power Levels as detailed in the CNVG have been adopted for this assessment.
 Additional mitigation measures in accordance with the CNVG have been identified.
 Adoption of the Minimum Working Distances for vibration from the CNVG as detailed in Table 5-4 of this report
have been included.

4.2

Vibration Criteria

4.2.1

Assessing Vibration: A Technical Guideline (Human Comfort)

Vibration from activities associated with the project could potentially impact on the amenity of the occupants of dwellings
or buildings located close to the site. Generally, vibration impact can be summarised into two categories:
 Effect on human comfort
 Structural or cosmetic damage to buildings.
Human comfort vibration criteria is addressed in the NSW ICNG and refers to Section 2.5 of the document Assessing
Vibration: A Technical Guideline (NSW AV:ATG) issued by DEC (2006).
The NSW AV:ATG outlines vibration limits in relation to human comfort. Criteria in this guideline are based on the British
Standard BS6472-1992 Evaluation of human exposure to vibration in buildings (1-80Hz).
Vibration sources are defined as continuous, impulsive or intermittent. Table 4-2 provides a definition and examples of
each type of vibration.
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Types of Vibration
Type of Vibration

Definition

Examples

Continuous

Continues uninterrupted for a defined period
(usually throughout the day-time and/or
night-time)

Machinery, steady road traffic, continuous
construction activity (such as tunnel boring
machinery).

Impulsive

A rapid build-up to a peak followed by a
damped decay that may or may not involve
several cycles of vibration (depending on
frequency and damping). It can also consist of
a sudden application of several cycles at
approximately the same amplitude, providing
that the duration is short, typically less than 2
seconds

Infrequent: Activities that create up to 3
distinct vibration events in an assessment
period, e.g. occasional dropping of heavy
equipment, occasional loading and unloading.

Intermittent

Can be defined as interrupted periods of
continuous or repeated periods of impulsive
vibration that varies significantly in
magnitude

Trains, nearby intermittent construction
activity, passing heavy vehicles, forging
machines, impact pile driving, jack hammers.
Where the number of vibration events in an
assessment period is three or fewer, this
would be assessed against impulsive vibration
criteria.

The criteria are to be applied to a single weighted root mean square (rms) acceleration source level in each orthogonal
axis. Section 2.3 of the guideline states: ‘Evidence from research suggests that there are summation effects for
vibrations at different frequencies. Therefore, for evaluation of vibration in relation to annoyance and comfort, overall
weighted rms acceleration values of the vibration in each orthogonal axis are preferred (BS 6472).’ When applying the
criteria, it is important to note that vibration may enter the body along different orthogonal axes, i.e. x-axis (back to
chest), y-axis (right side to left side) or z-axis (foot to head). The three axes are referenced to the human body. Thus,
vibration measured in the horizontal plane should be compared with x- and y-axis criteria if the concern is for people in
an upright position, or with the y and z- axis criteria if the concern is for people in the lateral position.
Preferred and maximum values for continuous and impulsive vibration are defined in Table 2.2 of the guideline and are
reproduced below in Section 5 of this report.
4.2.2

German Standard DIN 4150 (Building Damage)

In relation to structural damage, there is currently no Australian Standard that provides criteria for the assessment of
structural damage to buildings. However, the German Standard DIN 4150-3 : 1999-02 - 'Structural vibration - Effects of
vibration on structures', provides recommended maximum levels of vibration that reduce the likelihood of building
damage caused by vibration. This standard also presents recommended maximum limits over a range of frequencies
measured in any direction at the foundation or in the plane of the uppermost floor.
These criteria are summarised below in Section 5.

4.2.3

Roads and Maritime Construction Noise and Vibration Guideline

The NSW Roads and Maritime released the Construction Noise and Vibration Guideline in April 2016. The Guideline lists
a recommended minimum separation distances between vibration intensive plant and sensitive receiver for minimising
the risk of cosmetic damage. The Guideline further states that the minimum working distance for cosmetic damage must
be complied with at all times, unless otherwise approved by Roads and Maritime or under the environmental licence as
relevant. The minimum working distances are summarised below in Section 5.2.3.
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4.3

Operational Noise Criteria

In assessing the operational noise impact from the step free access (lifts), the NSW Industrial Noise Policy (INP)
requires the consideration of two separate criteria in developing the project specific criteria. These are the intrusiveness
criteria and the amenity criteria. The more stringent of the two is generally applied to the assessment. The application
of these criteria are summarised below:

4.3.1

Intrusiveness Criteria

The Intrusiveness Criteria is used to evaluate the extent to which a noise intrudes above the background, particularly
where the receiver is a dwelling. The NSW INP considers that the LAeq, 15-minute level associated with a broad-band
industrial noise source may be up to 5 dB(A) above the rating background noise level (LA90) at a receiver without being
considered offensive.
The rating background noise level is similar to the 10th percentile of the background LA90, however uses a different
sampling technique to determine the value.
Where a noise source contains certain characteristics, such as tonality, intermittency, impulsiveness, irregularity or lowfrequency dominance, correction factors may need to be applied to the noise annoyance.

4.3.2

Amenity Criteria

The NSW INP also considers that there is a community expectation for a certain level of environmental noise amenity,
depending on the type of area in which the noise sensitive receiver is located. The NSW INP provides a table of
recommended LAeq noise levels that, subject to the type of area and time of day, are considered desirable.
Depending on the level of existing industrial or commercial noise, these desirable levels are adjusted so as to require
progressively more stringent amenity compliance levels. The objective of this approach is to prevent the background
noise level from continually increasing as a result of each progressive new development.
For an ‘urban’ amenity area, the NSW INP proposes that the LAeq noise emission level should not exceed the following
acceptable noise emission levels:
•

Daytime (7 am to 6 pm): 60 dB(A);

•

Evening (6 pm to 10 pm): 50 dB(A); and

•

Night (10 pm to 7 am): 45 dB(A).

For an industrial premises an acceptable LAeq noise level of 70dB(A) applies at the most affected point on the property
boundary of the site, when the site is in use.

4.4

Australian Standards

The following Australian Standards provide criteria and methodologies that have been adopted in this assessment.
 Australian Standard AS1055: Acoustics – Description and measurement of environmental noise.
 Australian Standard AS 2702 – 1984: Methods for the measurement of road traffic noise.
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5

Design benchmarks

5.1

Construction noise

The project area has been divided into noise catchment areas (NCA) where ambient noise levels are likely to be similar
to assess the potential construction noise impacts on surrounding receivers. These catchment areas are shown in
Figure 6-1 and Figure 6-2. We understand that it is Roads and Maritime’s future intent to define noise catchment areas
by their proximity to similar works and to categorise the existing background noise levels environment in a different way.
This approach has not yet been formalised and therefore the standard method of categorising noise catchment areas
has been adopted for this assessment.
Works may be carried out, outside of standard hours due to the nature of the project, and it is likely that traffic may
require diversion. For this reason noise management levels (NMLs) have been calculated for both standard and nonstandard hours. The NMLs are detailed below in Table 5-1.
Taking into consideration the measured RBLs in Section 3.6.2 and the criteria from Section 4.1.1, the applicable
construction noise management levels for standard and non-standard hours for the project are shown in Table 5-1.
Construction noise management levels
Noise Management Level, dB(A)

Noise
Catchment
Area

Logger
Label

1

Standard Hours (RBL + 10
dB(A))

Outside Standard Hours (RBL + 5
dB(A)

Sleep Disturbance
LA1, 1 min

Day

Evening

Night

1

59

53

48

69

2

2

69

63

44

70

3

3

67

60

51

70

4

4

69

64

47

69

5.2

Construction vibration

5.2.1

Human comfort criteria

The following vibration criteria for human comfort apply to this project.
Preferred and maximum levels for human comfort
Location

Preferred Values

Assessment period

z-axis

Maximum Values

x & y axis

z-axis

x & y axis

Continuous vibration3 (Weighted RMS Acceleration, m/s2, 1-80Hz)
Critical areas2

Day- or night-time

0.005

0.0036

0.010

0.0072

Residences

Daytime

0.010

0.0071

0.020

0.014

Night-time

0.007

0.005

0.014

0.010

Offices, schools, educational
institutions and places of
worship

Day- or night-time

0.020

0.014

0.040

0.028

Workshops

Day- or night-time

0.04

0.029

0.080

0.058

Critical areas2

Day- or night-time

0.005

0.0036

0.010

0.0072

Impulsive vibration3 (Weighted RMS Acceleration, m/s2, 1-80Hz)
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Location

Preferred Values

Assessment period

Maximum Values

z-axis

x & y axis

z-axis

x & y axis

Critical areas2

Day- or night-time

0.005

0.0036

0.010

0.0072

Residences

Daytime

0.30

0.21

0.60

0.42

Night-time

0.10

0.071

0.20

0.14

Offices, schools, educational
institutions and places of
worship

Day- or night-time

0.64

0.46

1.28

0.92

Workshops

Day- or night-time

0.64

0.46

1.28

0.92

4

1.75

Intermittent vibration (Vibration Dose Values, VDV, m/s

, 1-80Hz)

Critical areas2

Day- or night-time

0.10

0.20

-

-

Residences

Daytime

0.20

0.40

-

-

Night-time

0.13

0.26

-

-

Day- or night-time

0.40

0.80

-

-

Offices, schools, educational
institutions and places of
worship
Notes:

1. Daytime is 7.00 am to 10.00 pm and night-time is 10.00 pm to 7.00 am
2. Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring.
There may be cases where sensitive equipment or delicate tasks require more stringent criteria than the human comfort
criteria specify above.
3. Stipulation of such criteria is outside the scope of their policy and other guidance documents (e.g. relevant standards)
should be referred to. Source: BS 6472-2008
4. For continuous and impulsive vibration the preferred and maximum values are weighted acceleration rms values
(m/s2)
5. For intermittent vibration the preferred and maximum values are vibration dose values (VDVs), based on the weighted
acceleration values (m/s1.75)

5.2.2

Building Damage Criteria

The minimum ‘safe limit’ of vibration at low frequencies for commercial and industrial buildings are presented in DIN
4150.3 as follows:
DIN 4150-3 Structural Damage Criteria
Group

Type of Structure

Vibration Velocity, mm/s
At Foundation at Frequency of

Plane of Floor
uppermost
Storey

1 to 10 Hz

10 to 50 Hz

50 to 100 Hz

All Frequencies

1

Buildings used for commercial purposes,
industrial buildings and buildings of similar
design

20

20 - 40

40 - 50

40

2

Dwellings and buildings of similar design
and/or use

5

5 - 15

15 - 20

15

3

Structures that because of their particular
sensitivity to vibration, do not correspond
to those listed in Group 1 or 2 and have
intrinsic value (e.g. buildings under a
preservation order)

3

3-8

8 - 10

8

March 2017

Cardno

32

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Group

Type of Structure

Vibration Velocity, mm/s
At Foundation at Frequency of

1 to 10 Hz
Note:

10 to 50 Hz

Plane of Floor
uppermost
Storey

50 to 100 Hz

All Frequencies

At frequencies above 100 Hz, the values given in this column may be used as minimum values

5.2.3

Minimum Working Distance (Roads and Maritime CNVG)

The minimum working distance for vibration intensive plant from sensitive receivers is listed in Table 2 of the CNVG.
Table 5-4 below presents these recommended minimum working distances for specific construction activities.
Recommended Minimum Working Distance From Sensitive Receivers
Plant Item

Rating / Description

Minimum Working Distance
Cosmetic Damage
(BS 7385)

Human Response (OH&E
Vibration Guideline)

(300 kg - 5 to 12t excavator)

2m

7m

(900 kg – 12 to 18t excavator)

7m

23 m

(1600 kg – 18 to 34t excavator)

22 m

73 m

Sheet Piles

2 m to 20 m

20 m

Pile Boring

≤ 800 mm

2 m (nominal)

4m

Jackhammer

Hand Held

1 m (nominal)

2m

Small Hydraulic
Hammer
Medium Hydraulic
Hammer
Large Hydraulic
Hammer
Vibratory Pile
Driver

It is noted that there are some sensitive receivers including heritage listed receivers that are located within these
minimum working distances on the eastern side of the bridge, namely the Bridge. Other sensitive receivers are located
just outside the recommended minimum safe working distances for building damage.

5.3

Operational Noise

5.3.1

Intrusiveness Criteria

The NSW INP criteria for intrusivness adopted to determine the project specific noise level (PSNL) for the project are
summarised below in Table 5-5.
Intrusiveness Criteria, LAeq 15-minute dB(A)
Time of Day

Rating Background Noise
Level (RBL), dB(A)

Intrusivness Criteria, dB(A)

Day (0700-1800)

59

64

Evening (1800-2200)

59

64

Night (2200-0700)

42

47

3a-9b Broughton Street Kirribilli
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Time of Day

Rating Background Noise
Level (RBL), dB(A)

Intrusivness Criteria, dB(A)

Day (0700-1800)

59

64

Evening (1800-2200)

58

63

Night (2200-0700)

49

54

15 Cumberland Street

5.3.2

Amenity Criteria

Based on site inspection and aerial image, the surrounding sensitive residential receivers are located within an ‘Urban’
area. For an urban area, the INP proposes that the Leq noise emission levels should not exceed 60dB(A) in the daytime
(7am to 6pm), 50dB(A) in the evening (6pm to 10pm) and 45dB(A) during the night (10pm to 7am).
The project specific amenity criteria is summarised below in Table 5-6.
NSW INP Amenity Criteria Leq, dB(A)
Logger
Location

Location
Descriptor

4

3a-9b
Broughton
Street Kirribilli

2

5.3.3

15 Cumberland
Street

Acceptable
Noise Level (INP
Table 2.2)

Average
Existing Noise
Level (LAeq)

Amenity Criteria
(INP Table 2.2)

Day (0700-1800)

60

63

53

Evening (1800-2200)

50

61

51

Night (2200-0700)

45

58

48

Day (0700-1800)

60

63

53

Evening (1800-2200)

50

63

53

Night (2200-0700)

45

61

51

Assessment Period

Project Specific Noise Level

Based on the most stringent level of the intrusiveness and the amenity criteria, the following project specific noise level
(PSNL) criteria have been adopted for the project.
NSW INP Project Specific Noise Criteria, dB(A)
Time of Day

Intrusivness Criteria,
dB(A)

Amenity Criteria,
dB(A)

PSNL,
dB(A)

Day (0700-1800)

64

53

53

Evening (1800-2200)

64

51

51

Night (2200-0700)

47

48

47

Day (0700-1800)

64

53

53

Evening (1800-2200)

63

53

53

Night (2200-0700)

54

51

51

3a-9b Broughton Street Kirribilli

15 Cumberland Street
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6

Construction Noise Impact Assessment

6.1

Construction Noise Assessment Methodology

An assessment on the potential level of construction noise impact has been carried out to determine whether mitigation
will be required, and to determine appropriate management controls.
Detailed construction equipment requirements are not yet known. The type and number of plant and equipment
associated with the proposed works was therefore assumed based upon experience and the plant noise data provided in
Table F-1 of the recently released Roads and Maritime Construction Noise and Vibration Guideline. A further
assessment will be required to prepare a Construction Noise and Vibration Management Plan once final construction
staging detail becomes available during the next phase of the project.
The general construction stages are known, however numbers of equipment for the project have been assumed based
on similar previous projects. This includes the following works, with the potential to generate significant noise, which are
detailed below in Section 6.5. To provide an indicative assessment of construction noise impact, a noise model was
created for each of the construction stages (Section 6.3).

6.2

Noise Modelling Inputs And Assumptions

6.2.1

General Modelling Input Data

The following modelling inputs and asumptions were made for the modelling:
Modelling Assumptions

Modelling Element

Input / Assumption. Source Reference

Ground Elevation Geometry

Provided by Cardno

Proposed Elevation Geometry

Provided by Cardno

Road Alignment

Provided by Cardno

Ground Absorption

75% over soft ground

Assessment Standard

ISO 9613-2:1996 – Acoustics – Attenuation of Sound During Propagation
Outdoors (Part 2: General Method of Calculation)

Weather conditions

Receiver is downwind of the source, as per the assumptions of ISO 9613.

Receiver Height

Assumed to be 1.2 m above ground level for noise logger microphone
heights for the verification model and 1.5 m above ground for prediction
models for ground floor. Subsequent floor level receiver heights have
been modelled at + 2.8 m above the floor below.

6.3

Modelled Construction Phases

The following construction stages have been modelled for both the northern and southern sections of the Sydney
Harbour Bridge:
Phase No.

Construction Phase Description

1

Site establishment

2

Lift foundations and civil work

3

Lift installation
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Phase No.

Construction Phase Description

4

Finishing work

5

Bridge Footpath Upgrade

To provide an indicative assessment of construction noise impact, a noise model was created for each of the above
construction phases.

Noise Catchment Areas
Noise modelling was conducted to determine the predicted level of noise impact at sensitive locations surrounding the
project.
Works associated with the modelled stages are likely to remain within a finite work area. Therefore construction works
have been modelled as a number of point sources operating simultaneously for each construction phase to provide the
worst case predicted noise levels at each sensitive location. Sensitive areas have been grouped into noise catchment
areas as shown below in Figure 6-1 and Figure 6-2.
Figure 6-1

Noise Catchment Areas - South

NCA 1

NCA 2

1

Site
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Figure 6-2

Noise Catchment Areas - North

NCA 3

NCA 4

Noise contour maps showing the predicted noise levels for the modelled construction works are detailed in Appendix F.

6.4

Construction Timing

We understand that some construction works are likely to be proposed for outside of standard hours as well as during
standard hours for traffic safety reasons. Roads and Maritime would need to seek approval from the Transport
Management Centre if required to work on the Sydney Harbour Bridge at night. All night work would be undertaken in
accordance with Roads and Maritime Construction Noise & Vibration Guideline where feasible, or in consultation with the
adjacent community.

6.5

Construction Plant and Equipment

The construction plant included in the noise models are presented in Table 6-2. The equipment sound power levels
were sourced from the Roads and Maritime Construction Noise and Vibration Guideline and Cardno’s measurement
library.
Construction Plant Sound Power Levels
Plant
Scenario 1 –Site Establishment
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Number of Plant

Sound Power Level, LAeq ,
dB(A)

Ute

2

98

Excavator

1

107

Power tools

1

102

Truck

2

107

Concrete Saw

1

117

Concrete Truck

1

109

Concrete Vibrator

1

103

Mobile Plant

1

102

Mobile Crane

1

105

Total LAeq

116

Ute

2

98

Excavator

1

107

Power tools

1

102

Truck

2

107

Bored Piling

1

111

Concrete Truck

1

109

Concrete Vibrator

1

103

Mobile Plant

1

102

Mobile Crane

1

105

Total LAeq

112

Mobile Crane

1

105

Power tools

2

102

Ute

2

98

Truck

1

107

Mobile Plant

1

102

Total LAeq

112

Mobile Crane

1

105

Power tools

2

102

Ute

2

98

Truck

1

107

Mobile Plant

1

102

Total LAeq

113

Concrete Vibrator

1

103

Drill

1

102

Concrete Grinder

1

106

Compactor

1

110

Plant

Scenario 2 – Lift Foundations and Civil Work

Scenario 3 – Lift Installation

Scenario 4 – Finishing Works

Scenario 5 – Bridge Footpath Upgrade Works
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Plant

Number of Plant

97

1

handheld excavator

6.6

Sound Power Level, LAeq ,
dB(A)

Predicted Construction Noise Levels

The predicted noise impact from construction activities in the form of noise contour maps is presented in Appendix C.
Predicted construction noise levels at each modelled NCA for each scenario are shown below in Table 6-3 to Table 6-6.
The levels below represent the worst case predicted noise impact at the most affected receivers in each NCA. Noise
levels as a result of construction activities are predicted to be lower than these levels for the remaining receivers within
each associated NCA.
The predicted reduction of expected construction noise impact with distance is shown in the noise contour maps (refer
Appendix C.)
Predicted Construction Noise Levels – Stage 1 - Site Establishment (expected duration – 4 weeks)

Most Affected
Receivers

Obj
No.

Floor

Facade
Facing

Predicted
Construction
NCA
Noise Level
dB(A), LAeq 15hr

ICNG Noise
Management
Levels (NMLs),
dB(A)
Std. Non-Std.
Hours
Hours

Predicted Worst Case
Exceedance of ICNG
NMLs
Day

Eve

Night

39-41 Lower Fort Street
18 Lower Fort Street
14-16 & 18-22 Trinity
Avenue
Lower Fort Street
Garrison Church
Lower Fort Street Anglican
Church
60A / 2 Cumberland
Street
26-44 Gloucester Street
60C / 2 Cumberland
Street
80 Alfred Street Sth
30 Glen Street
68 Alfred Street Sth
11-17 Broughton Street
19-21 Broughton Street
Broughton Street Church

169
208

F1
GF

SE
NE

1
1

54
52

59
59

53/48
53/48

-

1
-

6
4

101

GF

E

1

47

59

53/48

-

-

-

162

GF

E

1

47

59

53/48

-

-

-

161

GF

E

1

47

59

53/48

-

-

-

111

F8

W

2

73

69

63/44

4

10

29

130

F1

W

2

72

69

63/44

3

9

28

110

F4

W

2

70

69

63/44

1

7

26

19
17
22
6
5
7

F 13
F 15
F 13
F1
F1
GF

E
E
E
W
W
W

3
3
3
4
4
4

64
62
60
84
81
81

67
67
67
69
69
69

60/51
60/51
60/51
64/47
64/47
64/47

15
12
12

4
2
20
17
17

13
11
9
37
34
34

3A-9B Broughton Street
St Aloysius Junior School

9
36

F1
F2

W
W

4
4

78
76

69
69

64/47
64/47

9
7

14
12

31
29

The above results for Stage 1, indicate exceedances of the ICNG noise management levels for all time periods for all
NCAs to varying extents. The eastern side of the bridge, where the worksites will be located, will experience the highest
exceedances, with highly intrusive noise levels expected in NCA 2 and NCA 4 during the evening and night periods. For
this reason, it is recommended that Stage 1 works are not carried out at night.
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If night works are considered to be necessary road safety reasons, reduced operations are recommended and careful
planning will be required for proposed works for all time periods at the northern end of the bridge to manage potential
impacts on NCA 4.
Predicted Construction Noise Levels – Stage 2 - Lift Foundations And Civil Work (Expected Duration – 8
Weeks)

Obj
No.

Receiver

Floor

ICNG NMLs,
Predicted
dB(A)
Construction
NCA
Noise Level
dB(A), LAeq 15hr Std. Non-Std.
Hours Hours

Facade
Facing

Predicted Worst Case
Exceedance of ICNG
NMLs
Day

Eve

Night

39-41 Lower Fort Street

169

F1

SE

1

51

59

53/48

-

-

3

18 Lower Fort Street

208

GF

NE

1

49

59

53/48

-

-

1

18-22 Trinity Avenue

101
111

GF
F8

E
W

1

45

59

53/48

-

-

-

60A / 2 Cumberland Street

2

70

69

63/44

1

7

30

26-44 Gloucester Street

130

F1

W

2

69

69

63/44

-

6

25

60C / 2 Cumberland Street

110

F4

W

2

67

69

63/44

-

4

23

80 Alfred Street Sth

19

F 13

E

3

58

67

60/51

-

-

7

30 Glen Street

17

F 15

E

3

58

67

60/51

-

-

7

68 Alfred Street Sth

23

F 13

E

3

58

67

60/51

-

-

7

11-17 Broughton Street

6

F1

W

4

81

69

64/47

12

17

34

19-21 Broughton Street

5

F1

W

4

77

69

64/47

8

13

30

3A-9B Broughton Street

9

F1

W

4

76

69

64/47

7

12

29

St Aloysius Junior School

36

F2

W

4

73

69

64/47

4

9

26

The above results for Stage 2, indicate exceedances of the ICNG NMLs for all time periods for NCAs 2 to 4, to varying
extents. Some highly intrusive exceedances are predicted for NCA 2 and 4 during the evening and night periods if all
plant is operating simultaneously. For this reason, it is recommended that Stage 2 works are not carried out at night. It
may be feasible for works to be carried out during the evening period at the southern end of the bridge, if the number of
plant operating simultaneously is reduced.
If night works are considered to be necessary for road safety reasons, reduced operations are recommended and careful
planning will be required for proposed works for all time periods at the northern end of the bridge to manage potential
impacts on NCA 4, as with Stage 1.
Predicted Construction Noise Levels – Stage 3 - Lift Installation (Expected Duration – 4 Weeks)

Receiver

Obj
No.

Floor

Facade
Facing

39-41 Lower Fort Street
18 Lower Fort Street
18-22 Trinity Avenue
60A / 2 Cumberland Street
26-44 Gloucester Street
60C / 2 Cumberland Street

169
208
101
111
130
110

F1
GF
GF
F8
F1
F4

SE
NE
E
W
W
W

80 Alfred Street Sth

19

F 13

E

March 2017

Predicted
Construction
NCA
Noise Level
dB(A), LAeq 15hr

ICNG NMLs,
dB(A)

Predicted Worst Case
Exceedance of ICNG
NMLs

Std. Non-Std.
Day
Hours Hours

Eve

Night

1
1
1
2
2

46
42
40
65
64

59
59
59
69
69

53/48
53/48
53/48
63/44
63/44

-

2
1

21
20

2
3

61
54

69
67

63/44
60/51

-

-

17
3
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Obj
No.

Receiver

70 Alfred Street Sth
30 Glen Street Sth
11-17 Broughton Street
19-21 Broughton Street
3A-9B Broughton Street
St Aloysius Junior School

Floor

Facade
Facing

Predicted
Construction
NCA
Noise Level
dB(A), LAeq 15hr

ICNG NMLs,
dB(A)

Predicted Worst Case
Exceedance of ICNG
NMLs

Std. Non-Std.
Day
Hours Hours

Eve

Night

21
17
6

F 15
F 12
F1

E
E
W

3
3
4

54
53
76

67
67
69

60/51
60/51
64/47

7

12

3
2
29

5
9
36

F1
F1
F2

W
W
W

4
4
4

73
71
68

69
69
69

64/47
64/47
64/47

4
2
-

9
7
4

26
24
21

The above results for Stage 3, indicate exceedances of the ICNG NMLs for all time periods for NCAs 2 to 4, to varying
extents. Some highly intrusive exceedances are predicted for NCA 2 and 4 during the night periods. For this reason, it
is recommended that Stage 3 works are not carried out at night unless operations and number of plant are reduced
significantly. It may be feasible for works to be carried out during the evening period at the southern end of the bridge.
If night works are considered to be necessary for road safety reasons, reduced operations are recommended and careful
planning will be required for proposed works for all time periods at the northern end of the bridge to manage potential
impacts on NCA 4, as with Stage 1.
Predicted Construction Noise Levels – Stage 4 - Finishing Works (Expected Duration – 4 Weeks)

Receiver

Obj
No.

Floor

Facade
Facing

NCA

Predicted
Construction
Noise Level
dB(A), LAeq 15hr

ICNG NMLs,
dB(A)

Predicted Worst Case
Exceedance of ICNG
NMLs

Std. Non-Std.
Day
Hours Hours

Eve

Night

39-41 Lower Fort Street

169

F1

SE

1

48

59

53/48

-

-

-

18 Lower Fort Street

208

GF

NE

1

42

59

53/48

-

-

-

18-22 Trinity Avenue

101

GF

E

1

41

59

53/48

-

-

-

60A / 2 Cumberland Street

111

F8

W

2

66

69

63/44

-

3

22

26-44 Gloucester Street

130

F1

W

2

65

69

63/44

-

2

21

60C / 2 Cumberland Street

110

F4

W

2

63

69

63/44

-

-

19

80 Alfred Street Sth

19

F 13

E

3

56

67

60/51

-

-

5

30 Glen Street Sth

17

F 12

E

3

56

67

60/51

-

-

5

70 Alfred Street Sth

21

F 15

E

3

55

67

60/51

-

-

4

11-17 Broughton Street

6

F1

W

4

78

69

64/47

9

17

31

19-21 Broughton Street

5

F1

W

4

75

69

64/47

6

14

28

3A-9B Broughton Street

9

F1

W

4

73

69

64/47

4

12

26

St Aloysius Junior School

36

F2

W

4

70

69

64/47

1

9

23

The above results for Stage 4, indicate exceedances of the ICNG NMLs for all time periods for NCAs 2 to 4, to varying
extents. Some highly intrusive exceedances are predicted for NCA 2 and 4 during the night periods. For this reason, it
is recommended that Stage 4 works are not carried out at night unless operations and number of plant are reduced
significantly. It may be feasible for works to be carried out during the evening period at the southern end of the bridge.
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If night works are considered to be necessary for road safety reasons, reduced operations are recommended and careful
planning will be required for proposed works for all time periods at the northern end of the bridge to manage potential
impacts on NCA 4, as with Stage 1.
Predicted Construction Noise Levels – Stage 5 – Bridge Footpath Upgrade Works (Expected Duration – 4
Weeks)

Obj
No.

Receiver

Floor

Facade
Facing

NCA

Predicted
Construction
Noise Level
dB(A), LAeq 15hr

ICNG NMLs,
dB(A)

Predicted Worst Case
Exceedance of ICNG
NMLs

Std. Non-Std.
Day
Hours Hours

Eve

Night

54 Argyle Place

197

F1

N

1

57

59

53/48

-

4

9

52 & 56 Argyle Place

198

F1

N

1

56

59

53/48

-

3

8

81-83 Lower Fort Street

175 F 2

SE

1

56

59

53/48

-

3

8

60A / 2 Cumberland Street

111

F8

W

2

68

69

63/44

-

3

22

60D / 2 Cumberland Street

112

F3

W

2

64

69

63/44

-

1

20

60C / 2 Cumberland Street

110

F4

W

2

64

69

63/44

-

1

20

26-44 Gloucester Street

130

F1

W

2

60

69

63/44

-

-

16

35-75 Gloucester Street
68 Alfred Street Sth

131
22

GF
F8

NW
E

2

58

69

63/44

-

-

14

3

67

67

60/51

-

7

16

52 Alfred Street Sth

23

F 10

E

3

67

67

60/51

-

7

16

Alfred Street Sth 38

25

F 10

E

3

67

67

60/51

-

7

16

Broughton Street 3A-9B
Church Broughton Street 7

9
7

F1
GF

W
W

4

66

69

64/47

-

2

19

4

65

69

64/47

-

1

18

Broughton Street 11-17

6

F1

W

4

64

69

64/47

-

-

17

Fitzroy Street 31

11

F2

W

4

63

69

64/47

-

-

16

The above results for Stage 5, indicate exceedances of the ICNG NMLs for evening and nightime periods for all NCAs,
to varying extents. Some highly intrusive exceedances are predicted for NCA 2 to 4 during the night periods. For this
reason, it is recommended that Stage 5 works are not carried out at night unless required for traffic safety reasons.
If night works are considered to be necessary for road safety reasons, reduced operations are recommended and careful
planning will be required for proposed works for all time periods at both ends of the bridge to manage potential impacts
on NCAs 2 to 4.

6.7

Construction Noise Results Summary

In accordance with the noise management levels stipulated in Section 5.1, residential sensitive receivers exposed to
levels of construction noise above 75 dB(A) are considered highly noise affected, with dwellings exposed to levels above
the noise management level (NML) or daytime RBL +10 dB(A) considered noise affected. The numbers of each are
detailed below based on the modelling results. A modelled receiver has been applied to each floor of each exposed
façade of each building expected to be affected by construction noise.

6.7.1

Southern Site

The number of predicted exceedances for the southern worksite are detailed below in Table 6-8:
Predicted Number Of Receivers Where NMLs are Exceeded – Southern Worksite
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Standard Hours

Evening

Night

Highly Noise
Affected

Stage 1

15

43

292

4

Stage 2

7

28

246

4

Stage 3

4

8

179

0

Stage 4

4

11

201

4

Stage 5

0

35

356

0

Four receivers are expected to be highly noise affected for Stages 1, 2 and 4 with no highly noise affected receivers
predicted for Stages 3 or 5.
Construction noise levels are predicted to exceed management levels for “non-standard” hours of operation for all
construction phases at the nearby residential receivers, particularly for construction Stages 1, 2 and 5. This is due to the
larger number, and higher source noise levels of the expected operations for Stages 1 and 2 and the higher RL of the
proposed activities on the bridge for Stage 5.

6.7.2

Northern Site

The number of predicted exceedances for the northern worksite are detailed below in Table 6-9:
Predicted number of receivers where NMLs are exceeded – northern worksite
Standard Hours

Evening

Night

Highly Noise
Affected

Stage 1

25

58

286

10

Stage 2

18

37

262

7

Stage 3

8

26

167

4

Stage 4

9

28

198

5

Stage 5

9

102

387

0

Between 4 and 10 receivers are expected to be highly noise affected for Stages 1 to 4, with none predicted for Stage 5.
Construction noise levels are predicted to exceed management levels for “non-standard” hours of operation for all
construction phases at the nearby residential receivers, particularly for construction Stages 1, 2 and 5. This is due to the
larger number, and higher source noise levels of the expected operations for Stages 1 & 2, and higher RL of the
proposed bridge footpath works for Stage 5.
It should be noted that this assessment has endeavoured to carry out “worst case” noise modelling, and noise levels are
predicted based on all sources operating simultaneously within the worksite. This is therefore likely to represent the
worst case scenario and construction noise levels would generally be less than those predicted.

6.7.3

Sleep Disturbance

6.7.3.1

Stages 1 to 4

The most likely source of potential sleep disturbance from the night construction works will be from the use of pneumatic
hammer/s or saw cutting during Stage 1, bored piling during the foundations works or from truck movements on site, in
particular the application of air brakes.
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Maximum noise levels have been predicted to the nearest affected residential receivers to allow a review of the potential
for sleep disturbance from construction activities at night. In the absence of measurement data typical construction
source LAmax noise levels were assumed to be 10 dB(A) above the predicted LAeq noise levels, on the basis of
measurements from previous projects.
Noise levels have been calculated based on a worst case scenario assuming the same activities as the day works, as
scheduling information with respect to night works is not currently available. On this basis, the results are summarised in
Table 6-10.
Predicted Construction Maximum (LAMax) Noise Levels – Stage 1 to 4

Obj
Floor
No.

Receiver

Facade
Facing

NCA

Worst Case Construction
Predicted
Predicted
Stage
Criteria, Exceedance of
Construction
(RBL + 15
Sleep
Noise Level
dB(A)
Disturbance
dB(A), LAMax
Criteria , dB(A)

39-41 Lower Fort Street

169

F1

SE

1

64

1

69

-

18 Lower Fort Street

208

GF

NE

1

62

1

69

-

18-22 Trinity Avenue

GF
F8

E
W

1

57

1

69

-

60A / 2 Cumberland Street

101
111

2

83

1

70

13

26-44 Gloucester Street

130

F1

W

2

82

1

70

12

60C / 2 Cumberland Street

110

F4

W

2

80

1

70

10

80 Alfred Street Sth

19

F 13

E

3

74

1

70

4

30 Glen Street Sth

17

F 12

E

3

72

1

70

2

70 Alfred Street Sth

21

F 15

E

3

70

1

70

-

11-17 Broughton Street

6

F1

W

4

94

1

69

25

19-21 Broughton Street

5

F1

W

4

91

1

69

22

3A-9B Broughton Street

9

F1

W

4

88

1

69

19

St Aloysius Junior School

36

F2

W

4

86

1

69

17

The predicted LAmax results detailed above indicate that maximum construction noise levels at NCA 2 & 4 are likely to
exceed the sleep disturbance criteria for all construction stages, when construction works are located nearby. For this
reason it is recommended that activities with potentially high maximum levels such as the use of pneumatic tools and
truck air-braking are minimised at these locations during the night-time period.

6.7.3.2

Stage 5

It is likely that at least some of the Stage 5 works will be carried out at night and will include concrete removal and
hammering and compacting. Maximum results have therefore also been calculated for Stage 5 as follows:
Predicted Construction Maximum (Lamax) Noise Levels – Stage 5

Receiver

54 Argyle Place

Obj
Floor
No.

197

F1

Facade
Facing

NCA

N

1

Worst Case Construction
Predicted
Predicted
Stage
Criteria, Exceedance of
Construction
(RBL + 15
Sleep
Noise Level
dB(A)
Disturbance
dB(A), LAMax
Criteria , dB(A)
67

5

69

-

69

-

69

-

52 & 56 Argyle Place

198

F1

N

1

66

5

81-83 Lower Fort Street

175

F2

SE

1

66

5
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Receiver

Obj
Floor
No.

Facade
Facing

NCA

Worst Case Construction
Predicted
Predicted
Stage
Criteria, Exceedance of
Construction
(RBL + 15
Sleep
Noise Level
dB(A)
Disturbance
dB(A), LAMax
Criteria , dB(A)

60A / 2 Cumberland Street

111

F8

W

2

78

5

70

8

60D / 2 Cumberland Street

112

F3

W

2

74

5

70

4

60C / 2 Cumberland Street

110

F4

W

2

74

5

70

4

26-44 Gloucester Street

130

F1

W

2

70

5

70

4

35-75 Gloucester Street
68 Alfred Street Sth

131
22

GF
F8

NW
E

2

68

5

70

-

3

77

5

70

7

52 Alfred Street Sth

23

F 10

E

3

77

5

69

8

Alfred Street Sth 38

25

F 10

E

3

77

5

69

8

Broughton Street 3A-9B
Church Broughton Street 7

9
7

F1
GF

W
W

4

76

5

69

7

75

5

69

6

4

Construction Traffic Noise
The number of construction vehicles is expected to be low with the number of large trucks estimated to be around 10 for
the entire duration of the project. (5 months). Smaller truck and utility truck movements are expected to be more regular
with up to 20 movements per day but this is not likely to impact on the current environment given the current level of
traffic on these roads. Plead refer to Section 2.3 for details of the proposed construction traffic and existing traffic on
these roads.
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7

Operational Noise Impact Assessment

7.1

Operational Noise

7.1.1

Assessment Methodology

SoundPLAN 7.4 3D noise modelling software was used to predict the noise impact from the operation of the proposed
step free access lifts at the northern and southern areas of the Sydney Harbour Bridge. The noise model was based on
the following supplied information.
7.1.2

Noise Modelling Inputs

The following modelling inputs and assumptions were incorporated into the noise model:
Noise Modelling Assumptions

Modelling Element

Input / Assumption . Source Reference

Ground Elevation Geometry

Provided by Cardno

Ground Absoprtion

50% over soft ground

Weather Conditions

Calm Conditions

Receiver Height

Assumed to be 1.8 & 10 metres above ground for ground and
upper floors respectively.

Lift Source Sound Power Levels (SWL)

Lift noise, when measured at 1.5m from the floor and 1m from
the door face with the doors closed, shall not exceed 50dB(A) at
any time during the lift cycle.

7.1.3

Modelled Scenarios

The list of modelled scenarios for both intrusive and amenity criteria are presented in Table 7-2
Modelled Scenarios
Model Scenario

Details

1

Proposed operation (North
of SHB) at ground floor

Based on existing topography and proposed operations. The noise source is
located at ground floor level.

2

Proposed operation (North
of SHB) at upper floor

Based on existing topography and proposed operations. The noise source is
located at 10 metres above ground floor level.

3

Proposed operation (South
of SHB) at ground floor

Based on existing topography and proposed operations. The noise source is
located at ground floor level.

4

Proposed operation (South
of SHB) at upper floor

Based on existing topography and proposed operations. The noise source is
located at 10 metres above ground floor level.

Appendix D of this report provides noise contour maps showing predicted results for the above modelled operational
scenarios.
Prediction results indicate that operation of the lifts is not likely to impact on amenity at any of the nearby sensitive
receivers and associated noise emissions are likely to comply with INP criteria at all nearby sensitive receiver locations.
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8

Construction Vibration Assessment

8.1

Vibration Limits

Vibration from construction activities associated with the project could potentially impact on the amenity of the occupants
of dwellings or buildings located close to the construction works. Generally, vibration impact can be summarised into
two categories:
a

Effect on human comfort

b

Structural or cosmetic damage to buildings.

Vibration criteria is addressed in the NSW ICNG and refers to Section 2.5 of the document Assessing Vibration: A
Technical Guideline (NSW AVATG) issued by DEC (2006). The NSW AVATG outlines vibration limits in relation to
human comfort. Criteria in this guideline are based on the British Standard BS6472-1992 Evaluation of human exposure
to vibration in buildings (1-80Hz). A summary of these criteria are detailed in Table 5-2.
In relation to structural damage, there is currently no Australian Standard that provides criteria for the assessment of
structural damage to buildings. However, the British Standard BS7385 Part 2 can be used to assess structural damage
to buildings. It defines damage in several categories including, for example, “cosmetic”, “minor” and “major” damage.
Alternatively, the German Standard DIN4150 Part 3 provides maximum vibration levels, which are assessed over a
frequency range. These criteria are summarised in Table 5-3.
The recommended minimum working distance between vibration intensive plant and sensitive receivers for minimising
the risk of cosmetic damage are listed in the Roads and Maritime Construction Noise and Vibration Guideline and are
shown in Table 5-4.
The minimum working distances for cosmetic damage as outlined in Table 5-4 must be adhered to unless otherwise
approved by Roads and Maritime.
8.1.1

Vibration Assessment

Construction works may be undertaken with a minimum separation distance of 4 metres from the nearest residential
buildings, based on the expected plant to be used for the project as detailed in Table 6-2.
The recommended minimum separation distance as outlined in Table 5-4 between construction activities and sensitive
receivers is likely to reduce vibration to within levels unlikely to cause building damage.
As a best practice mitigation measure, bored piling is not recommended outside of standard hours.
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9

Recommended Mitigation Measures

9.1

ICNG & AS 2436 Recommended Mitigation Measures

9.1.1

General Mitigation Measures

The following best practice construction noise and vibration mitigation measures are based on recommendations
provided within the NSW ICNG and Australian Standard AS 2436-1981: Guide to Noise Control on Construction,
Maintenance and Demolition Sites. The following best practice measures apply to the proposed construction activities.
Construction noise and vibration should be minimised as far as is practically possible using methods such as:
 Development and implementation of all reasonable and feasible site specific mitigation measures to meet noise
management levels applicable to the proposal in consultation with residents
 Use of noise attenuating controls at the source, such as mufflers, acoustic screens, etc.
 Keeping plant and equipment well maintained
 Locating static sources of noise such as the generators as remotely as possible from noise sensitive receivers
 Developing proposed hours of operation in consultation with the residents / occupants of the affected receivers,
and RMS with a view to minimising potential impacts as far as is practically feasible
 Allowing construction to occur only during approved construction hours, unless otherwise required as a
condition of RMS safety requirements
 Informing potentially affected receivers with adequate notice of the construction program and any planned
activities that may exceed noise and vibration targets
 Conducting noise monitoring during operations for the purposes of assisting in noise mitigation and to verify the
findings of this noise assessment, if complaints are received or proposed activities and number of plant exceed
those assumed in this assessment
 Use of temporary noise barriers where practical. The height and location of these barriers would be determined
during preparation of the construction noise and vibration management plan when more information regarding
the proposed plant to be used for each construction stage is available.
 Application of respite periods for noisy activities
 Use of broadband reversing alarms, or “quackers”, on mobile equipment in accordance with the relevant health
and safety regulations
 Modification of work activities where noise or vibration is found to cause unacceptable impact
 Should operations be required outside daytime hours, all reasonable and feasible efforts should be undertaken
to ensure noise levels would not exceed the ICNG noise management levels stated in Section 5.1 of this
assessment by carrying out night-works with reduced numbers of plant for example
 Implementing a procedure for dealing with complaints to ensure that all complaints are registered and dealt with
appropriately
 Carry out works outside of recommended safe working distances where reasonable to prevent undue building
damage to surrounding buildings.
 Where buildings are located within the safe working distance zone, dilapidation surveys should be carried out
prior to construction.
 Where receivers are located within the safe work distance zones detailed in Section 5.2.3, vibration monitoring
should be carried out to ensure compliance with the required criteria detailed in section xx. If exceedances are
recorded, works should be modified accordingly to reduce vibration levels.
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A Construction Noise and Vibration Management Plan should be prepared for the project, to include, but not be limited
to, the above measures.

9.1.2

Site Specific Measures

The following site specific mitigation measures are recommended:

9.1.3

Plant Controls

 Provision of a solid 2 metre high anti-gawk barrier along the site work area boundaries may provide some
reduction to nearby receivers, however this is only expected to benefit the lower levels of the nearby receivers.
Local barriers will have minimal effects on noise reduction for receivers with multiple levels as there will still be
a clear line of sight from the works to the receivers. Inclusion of an angled return at the top of the barrier ((if this
is practical to construct) may provide increased benefit to multiple storey receivers when the plant is located
close to the barrier and is generally stationery. We recommend that this is further investigated once a detailed
schedule of works and plant is available.
 Acoustic curtains laid over steel scaffold can also provide practical temporary noise barriers. We recommend
that this is investigated for stationery plant within the worksites once a detailed schedule of works and plant is
available,
 Reduce the number of plant operating at one time where works are required to be carried out outside of
standard hours.
 Investigate whether “at plant” mitigation or muffled plant is available for plant with high source noise levels such
as rock hammers and piling rigs, and plant emitting continuous noise such as generators.
 Keep all plant and equipment well maintained.
 Use of broadband reversing alarms, or “quackers”, on mobile equipment in accordance with the relevant health
and safety regulations.
 Preference should be for electric powered plant over combustion engine powered plant.
 Preference should be for hydraulic or electric powered plant over pneumatic powered plant.
 Avoid metal to metal contact on equipment to reduce impulsive or scraping noise.
9.1.4

Manage Of Hours of Operation

 Carrying out works within daytime hours as follows:
•

7:00 am to 6:00 pm Monday to Friday, 8:00 am to 1:00 pm Saturdays, no work on Sundays or
public holidays.

 Do not carry out operations during evening or night-time hours, unless absolutely necessary for road safety
reasons.
9.1.5

Management and Behaviour Controls

 Ensure that managers effectively communicate acceptable and unacceptable work practices for the site,
through staff site inductions, notice boards, and prestart meetings.
 Avoid the need for reversing in the construction area by creating a loop road or similar.
 Avoid dropping materials from height.
 Workers should avoid shouting, minimise talking loudly, and avoid slamming vehicle doors.
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9.2

Roads and Maritime Specific Construction Noise and Vibration Guideline Noise
Management Recommendations

The recently released Construction Noise and Vibration Guideline stipulates that additional noise management
measures may be required where noise levels are predicted to exceed the noise management levels.
The range of additional mitigation measures include, but are not limited to:
 Notification via lettebox or phone call
 Respite periods
 Alternative accomidation
Identification of where additional mitigation measures are required is based on the information presented below in Table
9-1.
Triggers For Additional Mitigation Measures – Airborne Noise
Predicted airborne LAeq(15min) noise level at receiver
Perception

dB(A) above
RBL

dB(A) above
NML

Type of Additional
Mitigation Measures

Mitigation Levels:

N, V, PC, RO

HA

All hours
75dBA or greater

Standard Hours: Mon - Fri (7am - 6pm), Sat (8am - 1pm), Sun/Pub Hol (Nil)
Noticeable

5 to 10

0

-

NML

Clearly audible

10 to 20

< 10

-

NML

Moderately intrusive

20 to 30

10 to 20

N, V

NML + 10

Highly intrusive

> 30

> 20

N, V

NML + 20

OOHW Period 1: Mon - Fri (6pm - 10pm), Sat (7am - 8am & 1pm - 10pm), Sun/Pub Hol (8am - 6pm)
Noticeable

5 to 10

<5

-

NML

Clearly audible

10 to 20

5 to 15

N, R1, DR

NML + 5

Moderately intrusive

20 to 30

15 to 25

V, N, R1, DR

NML + 15

Highly intrusive

> 30

> 25

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

NML + 25

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

5 to 10

<5

N

NML

Clearly audible

10 to 20

5 to 15

V, N, R2, DR

NML + 5

Moderately intrusive

20 to 30

15 to 25

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

NML + 15

Highly intrusive

> 30

> 25

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

NML + 25

Notes:
AA = Alternative Accommodation

R1 = Respite Period 1

V = Verification

R2 = Respite Period 2

IB = Individual Briefings

DR = Duration Respite

N = Notification

Perception = relates to level above RBL

PC = Phone Calls

NML = Noise Management Level

SN = Specific Notifications

HA = Highly Affected (> 75 dB(A) - applies to residences only)

A detailed description of each additional mitigation measure is presented below.
Additional mitigation measures may be required where noise levels are predicted to exceed the noise management
levels. Refer to Appendix C for areas where this is predicted to occur.
The range of additional mitigation measures are itemised below.
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Notification (N)
Notification using letterbox drop or equivalent for advanced warning of works and potential disruptions can assist in
reducing the impact on the community. The notification may consist of a letterbox drop (or equivalent) detailing work
activities, time periods over which these will occur, impacts and mitigation measures. Notification should be a minimum
of 5 working days prior to the start of works. The approval conditions for projects may also specify requirements for
notification to the community about works that may impact on them.
Specific notifications (SN)
Specific notifications are letterbox dropped (or equivalent) to identified stakeholders no later than seven calendar days
ahead of construction activities that are likely to exceed the noise objectives. The specific notification provides additional
information when relevant and informative to more highly affected receivers than covered in general letterbox drops.
The exact conditions under which specific notifications would proceed are defined in Table 9-2 below. This form of
communication is used to support periodic notifications, or to advertise unscheduled works.
Phone calls (PC)
Phone calls detailing relevant information made to identified/affected stakeholders within seven calendar days of
proposed work. Phone calls provide affected stakeholders with personalised contact and tailored advice, with the
opportunity to provide comments on the proposed work and specific needs. Where the resident cannot be telephoned
then an alternative form of engagement should be used.
Individual briefings (IB)
Individual briefings are used to inform stakeholders about the impacts of high noise activities and mitigation measures
that will be implemented. Project representatives would visit identified stakeholders at least 48 hours ahead of potentially
disturbing construction activities. Individual briefings provide affected stakeholders with personalised contact and tailored
advice, with the opportunity to comment on the project. Where the resident cannot be met with individually then an
alternative form of engagement should be used.
Respite Offers (RO)
Respite Offers should be considered made where there are high noise and vibration generating activities near receivers.
As a guide work should be carried out in continuous blocks that do not exceed 3 hours each, with a minimum respite
period of one hour between each block. The actual duration of each block of work and respite should be flexible to
accommodate the usage of and amenity at nearby receivers.
The purpose of such an offer is to provide residents with respite from an ongoing impact. This measure is evaluated on a
project-by-project basis, and may not be applicable to all projects.
Respite Period 1 (R1)
Out of hours construction noise in out of hours period 1 shall be limited to no more than three consecutive evenings per
week except where there is a Duration Respite. For night work these periods of work should be separated by not less
than one week and no more than 6 evenings per month.
Respite Period 2 (R2)
Night time construction noise in out of hours period 2 shall be limited to two consecutive nights except for where there is
a Duration Respite. For night work these periods of work should be separated by not less than one week and 6 nights
per month. Where possible, high noise generating works shall be completed before 11pm.
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Duration Respite (DR)
Respite offers and respite periods 1 and 2 may be counterproductive in reducing the impact on the community for longer
duration projects. In this instance and where it can be strongly justified it may be beneficial to increase the work duration,
number of evenings or nights worked through Duration Respite so that the project can be completed more quickly.
The project team should engage with the community where noise levels are expected to exceed the NML to demonstrate
support for Duration Respite.
Where there are few receivers above the NML each of these receivers should be visited to discuss the project to gain
support for Duration Respite.
Alternative Accommodation (AA)
Alternative accommodation options may be offered to residents living in close proximity to construction works that are
likely to experience highly intrusive noise levels. The specifics of the offer will be identified on a project-by-project basis.
Additional aspects for consideration shall include whether the highly intrusive activities occur throughout the night or
before midnight.
Verification (V)
Routine checks of noise levels or following reasonable complaints. This verification should include measurement of the
background noise level and construction noise. Note this is not required for projects less than three weeks unless to
assist in managing complaints.
Table 9-2 identifies required additional mitigation measures where exceedances of the NML are predicted.
Triggers For Additional Mitigation Measures – Airborne Noise
Construction Activity

Out of Hours Work

Type of Additional Mitigation Measures for Noise Catchment Area
2

Corridor Clearing &
Site Establishment
Bulk Earthworks
Retaining Walls
Road Surfacing
Works

March 2017

3

Period 1

N, R1, DR

N, R1, DR

Period 2

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

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

Period 1

N, R1, DR

N, R1, DR

Period 2

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

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

Period 1

-

Period 2

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

Period 1

-

Period 2

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

Cardno

N, R1, DR
V, IB, N, PC, SN, R2, DR
N, R1, DR
V, IB, N, PC, SN, R2, DR

4
V, N, R2, DR
V, N, R2, DR
V, N, R2, DR
V, N, R2, DR
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10

Conclusions

This assessment has determined the following conclusions:

10.1

Construction Noise Impacts

 In accordance with the noise management levels stipulated in Section 5.1, dwellings exposed to levels of
construction noise above 75 dB(A) are considered highly noise affected, with dwellings exposed to levels above
the daytime RBL +10 dB(A) considered noise affected.
 Construction noise levels are predicted to exceed the NSW ICNG noise management levels (NML) for
“standard” hours at all NCAs for standard construction hours for all construction stages, with the exception of
Stage 5 (Bridge Footpath Upgrade Works) due to the proximity of receivers to the proposed works.
 Construction noise levels are predicted to significantly exceed management levels for “non-standard” hours of
operation for all construction phases at the nearby residential receivers in all NCAs, particularly for receivers
located near to both worksites during the Stage 1, 2 and 5 construction stages. This is due to the proximity of
receivers to the construction works.
 Predicted levels were noted to impact receivers above 75 dB(A); at a small number of receivers in every NCA
for Stage 1 with slightly lower numbers of highly noise affected receivers for the remaining construction stages,
and none for Stage 5. If any receivers are located within 20 metres of the southern works, or 55 metres of the
northern works at any stage of the project, it is likely that the highly noise affected noise management levels
may be exceeded. Construction noise is likely to have a higher impact at the north due to the relative levels of
the bridge and surrounding buildings at this location.
 It should be noted that this assessment has endeavoured to carry out “worst case” noise modelling, and noise
levels are predicted based all modelled sources operating simultaneously. Should the work sites or plant and
equipment be amended, the predicted noise levels will change accordingly.
 The predicted exceedances are generally a result of works being located in close proximity to the adjacent
receivers. This modelling has been carried out to provide a worst case scenario and it may be possible to
reduce the number of plant operating simultaneously, particularly at night, once detailed construction schedules
are known.
 Provision of temporary noise barriers is not likely to be practical for this site given the elevated nature of the
surrounding receivers. However, provision of anti-gawk screens with no gaps around the worksites for Stages
1 to 4 may provide some screening to the closest ground level receivers, and should be investigated further as
part of the project CNVMP assessment.
 Best practice mitigation measures are recommended in Section 9 of this report.
 An indicative assessment only of expected LAmax impact has been carried out for this assessment as it is difficult
to predict LAmax for construction noise sources. It is generally expected that sleep disturbance criteria are likely
to be exceeded unless the proposed number and type of plant are reduced for out of hours works. For this
reason piling or concrete sawing or hammering should not be scheduled for night-time.
 A detailed construction noise and vibration management plan should be prepared for the project prior to
construction commencement to incorporate the recommendations detailed in Section 9 and updated to reflect
the proposed staging and plant to be adopted for the project.
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10.2

Construction vibration impacts

 The minimum working distances indicated in Table 5-4 for cosmetic damage must be complied with at all times,
unless otherwise approved by Roads and Maritime or under the environmental license as relevant, as stipulated
in the NSW Construction Noise and Vibration Guideline.
 The location of current project work sites, the nominated plant and the minimum Roads and Maritime required
separation distances indicate that work may be undertaken at a minimum of 4 metres from the nearest sensitive
receivers, based on the modelled plant sources detailed in Table 6-2.
 A detailed construction noise and vibration management plan should be prepared for the project prior to
construction commencement to incorporate the recommendations detailed in Section 9 and updated to reflect
the proposed staging and plant to be adopted for the project.
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Figure A1

Ambient Noise Levels Measured Between 22 and 29 June 2016 at Logger Location 1.
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Figure A2

Ambient Noise Levels Measured Between 22 and 29 June 2016 at Logger Location 2

Logger 2 - Ambient Noise Levels Measured Between 23 and 30 June 2016
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Figure A3

Ambient Noise Levels Measured Between 22 and 29 June 2016 at Logger Location 3

Logger 3 - Ambient Noise Levels Measured Between 23 and 30 June 2016
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The following weather conditions occurred during the monitoring period.
Table C1:

Weather Conditions during the Monitoring Period 1

Date & Time

Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10 mins
mm

22/06/2016 0:00
22/06/2016 0:30
22/06/2016 1:00

13.4
13.4
13.5

51
52
55

3.0
4.2
4.6

N
N
NNW

0
0
0

22/06/2016 1:30
22/06/2016 2:00
22/06/2016 2:30
22/06/2016 3:00
22/06/2016 3:30
22/06/2016 4:00

13.6
13.7
13.7
13.5
13.3
12.9

55
53
54
56
57
60

4.2
4.6
3.0
3.0
3.3
2.6

N
NNW
N
N
N
N

0
0
0
0
0
0

22/06/2016 4:30
22/06/2016 5:00
22/06/2016 5:30
22/06/2016 6:00
22/06/2016 6:30
22/06/2016 7:00

13.1
13.2
13.4
13.6
13.4
13.3

61
61
60
60
62
62

3.0
2.6
3.3
3.5
3.5
3.0

N
N
N
N
NNW
NNW

0
0
0
0
0
0

22/06/2016 7:30
22/06/2016 8:00
22/06/2016 8:30
22/06/2016 9:00
22/06/2016 9:30
22/06/2016 10:00
22/06/2016 10:30

13.5
14.3
14.4
15
16.2
17
17

63
60
62
60
56
51
49

2.6
2.3
3.0
2.3
2.3
2.3
2.3

N
N
NNW
NW
WNW
W
WSW

0
0
0
0
0
0
0

22/06/2016 11:00
22/06/2016 11:30
22/06/2016 12:00
22/06/2016 12:30
22/06/2016 13:00
22/06/2016 13:30

17.3
17.7
17.9
18.5
19.4
19.4

47
41
39
38
36
36

4.2
4.2
3.5
4.2
4.9
5.3

WSW
W
W
WNW
WNW
W

0
0
0
0
0
0

22/06/2016 14:00
22/06/2016 14:30
22/06/2016 15:00
22/06/2016 15:30
22/06/2016 16:00
22/06/2016 16:30

19.3
19.4
19.3
18.9
18
17.5

34
34
34
34
35
36

5.3
4.9
5.4
5.4
5.3
3.9

W
WNW
W
W
W
W

0
0
0
0
0
0

22/06/2016 17:00
22/06/2016 17:30
22/06/2016 18:00
22/06/2016 18:30
22/06/2016 19:00
22/06/2016 19:30

16.9
16.5
16.1
15.5
14.7
14.4

39
40
41
41
43
43

3.9
3.5
3.9
4.2
5.4
5.4

W
W
W
W
W
WNW

0
0
0
0
0
0

22/06/2016 20:00
22/06/2016 20:30

14.3
14

45
45

4.9
4.9

WNW
WNW

0
0
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Date & Time

Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10 mins
mm

22/06/2016 21:00

13.7

46

3.9

W

0

22/06/2016 21:30
22/06/2016 22:00
22/06/2016 22:30
22/06/2016 23:00
22/06/2016 23:30
23/06/2016 0:00

13.4
13.1
12.8
12.4
12.3
12.1

47
48
50
51
50
50

3.0
3.3
3.3
3.3
3.9
2.6

W
W
W
W
W
W

0
0
0
0
0
0

23/06/2016 0:30
23/06/2016 1:00
23/06/2016 1:30
23/06/2016 2:00
23/06/2016 2:30
23/06/2016 3:00

12
11.8
11.3
11.2
11.9
11.4

51
51
55
56
52
56

2.3
1.9
1.9
2.3
1.1
1.2

W
WNW
W
W
W
NW

0
0
0
0
0
0

23/06/2016 3:30
23/06/2016 4:00
23/06/2016 4:30
23/06/2016 5:00
23/06/2016 5:30
23/06/2016 6:00

10.6
10.5
10.7
10.1
10.1
10.3

57
60
61
60
62
62

1.2
1.9
2.6
2.3
3.0
2.6

W
N
N
NNW
NNW
NNW

0
0
0
0
0
0

23/06/2016 6:30
23/06/2016 7:00
23/06/2016 7:30
23/06/2016 8:00
23/06/2016 8:30
23/06/2016 9:00

9.7
9.8
10.6
11.4
12.1
12.8

66
67
66
63
59
58

2.6
1.9
2.3
1.6
1.2
1.2

NNW
NNW
NNW
NNW
N
N

0
0
0
0
0
0

23/06/2016 9:30
23/06/2016 10:00
23/06/2016 10:30
23/06/2016 11:00
23/06/2016 11:30
23/06/2016 12:00
23/06/2016 12:30

13.4
14.1
13.9
14.8
15.5
15.7
16.5

56
55
54
49
47
45
44

1.6
1.6
1.2
2.3
3.9
2.6
3.0

WNW
W
W
W
NW
NNW
NW

0
0
0
0
0
0
0

23/06/2016 13:00
23/06/2016 13:30
23/06/2016 14:00
23/06/2016 14:30
23/06/2016 15:00
23/06/2016 15:30

17
17.7
17.8
18.1
17.4
17

42
42
41
38
43
44

2.6
3.3
2.6
4.2
3.9
3.9

NW
NW
NW
NW
NNW
NNW

0
0
0
0
0
0

23/06/2016 16:00
23/06/2016 16:30
23/06/2016 17:00
23/06/2016 17:30
23/06/2016 18:00
23/06/2016 18:30

16.1
15.7
15.2
15.3
15.1
15

48
51
53
53
53
54

3.5
2.6
3.0
3.3
3.5
3.9

NNW
NNW
N
N
N
NNW

0
0
0
0
0
0

23/06/2016 19:00

15

55

3.3

NNW

0

March 2017

Cardno

61

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Date & Time

Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10 mins
mm

23/06/2016 19:30

14.9

56

3.0

N

0

23/06/2016 20:00
23/06/2016 20:30
23/06/2016 21:00
23/06/2016 21:30
23/06/2016 22:00
23/06/2016 22:30

14.5
14
13.8
13.7
13.7
13.6

57
59
62
62
63
64

1.9
2.3
1.9
1.9
2.6
3.0

N
N
NNW
N
N
N

0
0
0
0
0
0

23/06/2016 23:00
23/06/2016 23:30
24/06/2016 0:00
24/06/2016 0:30
24/06/2016 1:00
24/06/2016 1:30

13.8
13.8
13.3
13.5
13.8
14

66
66
69
70
70
68

3.5
3.5
4.6
5.4
4.9
3.9

N
N
N
N
NNW
NNW

0
0
0
0
0
0

24/06/2016 2:00
24/06/2016 2:30
24/06/2016 3:00
24/06/2016 3:30
24/06/2016 4:00
24/06/2016 4:30

13.7
13.6
13.4
13.3
13.6
13.5

68
67
66
65
63
62

4.2
3.0
3.3
3.0
3.3
4.6

NNW
NNW
N
NNW
NNW
NNW

0
0
0
0
0
0

24/06/2016 5:00
24/06/2016 5:30
24/06/2016 6:00
24/06/2016 6:30
24/06/2016 7:00
24/06/2016 7:30

13.8
13.6
13.1
13.4
13.7
14.2

61
61
61
58
55
52

3.5
3.5
4.2
4.2
4.6
3.5

NNW
NNW
NNW
NNW
NNW
NNW

0
0
0
0
0
0

24/06/2016 8:00
24/06/2016 8:30
24/06/2016 9:00
24/06/2016 9:30
24/06/2016 10:00
24/06/2016 10:30
24/06/2016 11:00

14.4
14.2
15.8
15.2
12.4
13.1
14

52
54
52
48
75
73
60

3.3
2.3
3.3
4.9
3.0
3.9
3.9

NW
NW
WNW
WSW
W
WNW
WNW

0
0
0
0
0.2
0
0

24/06/2016 11:30
24/06/2016 12:00
24/06/2016 12:30
24/06/2016 13:00
24/06/2016 13:30
24/06/2016 14:00

14.7
15
15.8
15.7
15.8
16.2

52
46
38
32
31
31

5.3
5.1
5.3
6.2
6.3
6.5

WNW
WNW
W
W
WNW
WNW

0
0
0
0
0
0

24/06/2016 14:30
24/06/2016 15:00
24/06/2016 15:30
24/06/2016 16:00
24/06/2016 16:30
24/06/2016 17:00

15.3
14.4
13.5
13.1
12.4
11.2

33
33
35
39
46
50

6.9
5.8
5.6
6.9
6.2
6.9

W
W
W
W
W
W

0
0
0
0
0
0

24/06/2016 17:30

10.6

52

4.9

W

0
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Date & Time

Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10 mins
mm

24/06/2016 18:00

10.2

56

4.9

W

0

24/06/2016 18:30
24/06/2016 19:00
24/06/2016 19:30
24/06/2016 20:00
24/06/2016 20:30
24/06/2016 21:00

10.1
9.9
10.2
10.2
10.1
9.9

58
58
50
50
49
49

3.9
6.2
6.7
6.9
6.9
6.7

WNW
W
W
W
W
W

0
0
0
0
0
0

24/06/2016 21:30
24/06/2016 22:00
24/06/2016 22:30
24/06/2016 23:00
24/06/2016 23:30
25/06/2016 0:00

10
9.9
9.9
9.8
9.7
9.5

47
47
48
48
48
47

5.4
6.2
4.9
6.9
6.2
4.9

W
W
W
W
W
W

0
0
0
0
0
0

25/06/2016 0:30
25/06/2016 1:00
25/06/2016 1:30
25/06/2016 2:00
25/06/2016 2:30
25/06/2016 3:00

9.2
9.1
9
8.8
8.8
8.7

48
50
49
50
48
49

6.2
5.3
5.4
4.9
4.9
5.8

W
W
W
W
W
W

0
0
0
0
0
0

25/06/2016 3:30
25/06/2016 4:00
25/06/2016 4:30
25/06/2016 5:00
25/06/2016 5:30
25/06/2016 6:00

8.6
8.4
8.2
7.9
7.7
7.5

50
49
49
51
52
52

3.9
3.9
4.6
4.9
4.6
4.2

W
W
WSW
W
W
W

0
0
0
0
0
0

25/06/2016 6:30
25/06/2016 7:00
25/06/2016 7:30
25/06/2016 8:00
25/06/2016 8:30
25/06/2016 9:00
25/06/2016 9:30

7.4
7.4
7.5
7.6
8
8.4
9.1

54
52
52
51
51
49
46

4.2
4.6
3.9
3.9
4.9
4.2
4.9

W
W
W
W
W
W
W

0
0
0
0
0
0
0

25/06/2016 10:00
25/06/2016 10:30
25/06/2016 11:00
25/06/2016 11:30
25/06/2016 12:00
25/06/2016 12:30

9.9
10.2
10.9
11.4
12.2
13.5

44
42
40
37
36
34

4.9
4.2
2.6
3.9
3.0
3.3

W
W
WSW
SW
SW
WSW

0
0
0
0
0
0

25/06/2016 13:00
25/06/2016 13:30
25/06/2016 14:00
25/06/2016 14:30
25/06/2016 15:00
25/06/2016 15:30

14.4
14.2
14.7
14.6
14.3
13.9

32
30
30
31
31
32

3.3
3.3
3.3
3.0
2.6
2.6

SSW
S
S
S
S
S

0
0
0
0
0
0

25/06/2016 16:00

13

34

2.3

S

0
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Date & Time

Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10 mins
mm

25/06/2016 16:30

12.8

33

2.3

SSW

0

25/06/2016 17:00
25/06/2016 17:30
25/06/2016 18:00
25/06/2016 18:30
25/06/2016 19:00
25/06/2016 19:30

12.2
12.1
11.8
11.2
10.9
10.3

34
34
36
41
44
47

1.2
2.3
3.0
3.5
3.5
3.5

SSW
SW
SW
W
W
W

0
0
0
0
0
0

25/06/2016 20:00
25/06/2016 20:30
25/06/2016 21:00
25/06/2016 21:30
25/06/2016 22:00
25/06/2016 22:30

10
9.7
9.3
9.1
8.6
8.3

48
49
51
53
56
56

3.3
3.5
3.5
3.9
3.9
4.2

W
WSW
W
W
W
W

0
0
0
0
0
0

25/06/2016 23:00
25/06/2016 23:30
26/06/2016 0:00
26/06/2016 0:30
26/06/2016 1:00
26/06/2016 1:30

8
7.7
7.4
7.4
7.3
7

59
61
62
63
64
64

3.9
4.2
4.6
4.6
4.9
4.9

W
W
W
W
W
W

0
0
0
0
0
0

26/06/2016 2:00
26/06/2016 2:30
26/06/2016 3:00
26/06/2016 3:30
26/06/2016 4:00
26/06/2016 4:30

6.6
6.4
6.4
6.2
6.1
5.8

65
67
67
66
68
70

4.9
5.3
4.6
4.2
4.6
4.2

W
W
W
W
W
W

0
0
0
0
0
0

26/06/2016 5:00
26/06/2016 5:30
26/06/2016 6:00
26/06/2016 6:30
26/06/2016 7:00
26/06/2016 7:30
26/06/2016 8:00

5.6
6
6.3
6.3
6.1
6.2
6.6

70
69
68
68
67
66
64

4.9
3.0
3.9
3.3
4.6
4.2
4.2

W
W
WNW
W
W
W
W

0
0
0
0
0
0
0

26/06/2016 8:30
26/06/2016 9:00
26/06/2016 9:30
26/06/2016 10:00
26/06/2016 10:30
26/06/2016 11:00

7.1
7.4
8.5
9.1
9.5
10.3

64
61
60
59
56
57

3.5
4.2
4.6
3.3
3.0
3.0

W
W
W
W
W
W

0
0
0
0
0
0

26/06/2016 11:30
26/06/2016 12:00
26/06/2016 12:30
26/06/2016 13:00
26/06/2016 13:30
26/06/2016 14:00

10.8
11.7
12.6
13.4
13.5
14.8

56
52
48
49
48
43

3.0
2.6
1.6
1.9
1.6
1.9

W
W
W
WNW
WNW
WNW

0
0
0
0
0
0

26/06/2016 14:30

13.6

45

1.2

W

0
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Date & Time

Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10 mins
mm

26/06/2016 15:00

13.7

45

1.6

W

0

26/06/2016 15:30
26/06/2016 16:00
26/06/2016 16:30
26/06/2016 17:00
26/06/2016 17:30
26/06/2016 18:00

13.5
13.2
12.8
12.2
11.6
11.7

45
46
49
53
57
59

1.1
1.2
1.1
1.2
1.2
0.7

WNW
W
WNW
WNW
WNW
WNW

0
0
0
0
0
0

26/06/2016 18:30
26/06/2016 19:00
26/06/2016 19:30
26/06/2016 20:00
26/06/2016 20:30
26/06/2016 21:00

11.4
11.1
11.2
11.3
11.3
11.3

62
63
54
64
58
56

1.1
1.1
1.2
0.7
0.7
1.1

WNW
NNW
WNW
NW
NW
N

0
0
0
0
0
0

26/06/2016 21:30
26/06/2016 22:00
26/06/2016 22:30
26/06/2016 23:00
26/06/2016 23:30
27/06/2016 0:00

11.1
10.7
10.8
10.8
10.5
13.3

60
57
61
71
68
78

0.7
0.7
1.1
2.3
0.0
0.0

WNW
N
NNW
NNW
W
-

0
0
0
0
0
0

27/06/2016 0:30
27/06/2016 1:00
27/06/2016 1:30
27/06/2016 2:00
27/06/2016 2:30
27/06/2016 3:00

13.2
13.3
13.1
13.9
13.4
13.4

78
78
78
76
80
79

0.7
0.0
0.0
0.0
0.7
0.7

E
SW

0
0
0
0
0
0

27/06/2016 3:30
27/06/2016 4:00
27/06/2016 4:30
27/06/2016 5:00
27/06/2016 5:30
27/06/2016 6:00
27/06/2016 6:30

13
12.9
12.6
12.4
12.2
12.1
11.9

81
78
77
78
80
81
86

0.4
0.7
0.7
0.4
0.0
0.4
0.4

WSW
SW
S
WSW
W
WSW

0
0
0
0
0
0
0.2

27/06/2016 7:00
27/06/2016 7:30
27/06/2016 8:00
27/06/2016 8:30
27/06/2016 9:00
27/06/2016 9:30

11.9
12.1
12.2
12.8
13.4
13.8

88
85
88
89
88
87

0.0
0.0
0.0
0.4
0.4
0.4

WSW
SE
SSE

0
0
0
0
0
0

27/06/2016 10:00
27/06/2016 10:30
27/06/2016 11:00
27/06/2016 11:30
27/06/2016 12:00
27/06/2016 12:30

15.6
16.7
16.4
15.9
15
14.5

85
74
69
72
80
85

1.1
2.3
1.6
1.1
1.2
1.9

ENE
W
W
W
WSW
W

0
0
0
0
0
0

27/06/2016 13:00

15.4

77

1.9

W

0
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Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10 mins
mm

27/06/2016 13:30

16

72

2.6

W

0

27/06/2016 14:00
27/06/2016 14:30
27/06/2016 15:00
27/06/2016 15:30
27/06/2016 16:00
27/06/2016 16:30

16.5
16.6
16.7
16.4
16.5
15.4

69
65
62
59
61
63

3.0
1.6
3.5
2.3
1.6
1.9

W
WNW
W
W
WNW
W

0
0
0
0
0
0

27/06/2016 17:00
27/06/2016 17:30
27/06/2016 18:00
27/06/2016 18:30
27/06/2016 19:00
27/06/2016 19:30

13.7
13.3
13
12.7
12.4
12.1

64
65
64
63
62
63

1.6
1.2
1.6
2.3
2.3
1.6

W
W
W
W
W
W

0
0
0
0
0
0

27/06/2016 20:00
27/06/2016 20:30
27/06/2016 21:00
27/06/2016 21:30
27/06/2016 22:00
27/06/2016 22:30

11.8
11.6
11.2
11
11.1
10.9

62
62
63
65
66
64

1.6
1.1
1.2
1.9
1.9
1.6

WSW
W
WSW
W
W
W

0
0
0
0
0
0

27/06/2016 23:00
27/06/2016 23:30
28/06/2016 0:00
28/06/2016 0:30
28/06/2016 1:00
28/06/2016 1:30

10.7
10.3
10.1
9.7
9.6
9.4

63
62
62
63
62
64

1.6
1.9
1.2
1.9
1.2
2.3

W
W
W
W
W
W

0
0
0
0
0
0

28/06/2016 2:00
28/06/2016 2:30
28/06/2016 3:00
28/06/2016 3:30
28/06/2016 4:00
28/06/2016 4:30
28/06/2016 5:00

9.3
9.1
9.2
9.2
9.1
9
8.9

66
66
66
67
65
65
66

1.6
1.9
3.0
1.9
2.3
2.3
2.3

W
W
W
W
W
W
W

0
0
0
0
0
0
0

28/06/2016 5:30
28/06/2016 6:00
28/06/2016 6:30
28/06/2016 7:00
28/06/2016 7:30
28/06/2016 8:00

8.8
8.8
8.8
8.7
9.3
10

67
65
64
64
63
59

1.9
1.9
1.6
1.6
1.9
1.9

W
W
W
W
W
W

0
0
0
0
0
0

28/06/2016 8:30
28/06/2016 9:00
28/06/2016 9:30
28/06/2016 10:00
28/06/2016 10:30
28/06/2016 11:00

10.8
11.5
12.2
12.9
14
14.1

57
55
53
51
51
48

2.3
2.3
2.3
1.9
2.6
2.6

W
W
W
W
W
WSW

0
0
0
0
0
0

28/06/2016 11:30

14.3

48

2.3

W

0
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Date & Time

Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10 mins
mm

28/06/2016 12:00

15.4

46

1.6

W

0

28/06/2016 12:30
28/06/2016 13:00
28/06/2016 13:30
28/06/2016 14:00
28/06/2016 14:30
28/06/2016 15:00

16.3
16.2
17.4
17.8
17.9
18.3

47
44
43
41
41
41

3.0
1.9
2.3
2.6
1.9
2.3

W
W
W
W
W
W

0
0
0
0
0
0

28/06/2016 15:30
28/06/2016 16:00
28/06/2016 16:30
28/06/2016 17:00
28/06/2016 17:30
28/06/2016 18:00

17.9
17.8
17.1
16
15.3
14.1

43
42
44
48
50
53

1.6
1.2
1.2
1.1
0.4
1.1

W
WNW
W
W
W
W

0
0
0
0
0
0

28/06/2016 18:30
28/06/2016 19:00
28/06/2016 19:30
28/06/2016 20:00
28/06/2016 20:30
28/06/2016 21:00

14.6
14.7
14.3
13.9
13.7
13.4

52
51
52
53
54
55

1.6
1.2
1.2
1.2
1.1
1.1

W
W
W
W
W
W

0
0
0
0
0
0

28/06/2016 21:30
28/06/2016 22:00
28/06/2016 22:30
28/06/2016 23:00
28/06/2016 23:30
29/06/2016 0:00

13
12.6
12.4
11.9
11.5
10.4

55
57
59
61
62
67

1.1
1.6
1.1
0.4
0.0
0.4

WSW
WSW
WSW
W
SW
-

0
0
0
0
0
0

29/06/2016 0:30
29/06/2016 1:00
29/06/2016 1:30
29/06/2016 2:00
29/06/2016 2:30
29/06/2016 3:00
29/06/2016 3:30

10.6
10.6
10.4
10
9.1
9.3
9.6

68
70
71
73
74
76
75

1.1
0.7
0.7
0.7
0.4
0.7
0.7

SSW
SSW
SW
S
S
SW
SSW

0
0
0
0
0
0
0

29/06/2016 4:00
29/06/2016 4:30
29/06/2016 5:00
29/06/2016 5:30
29/06/2016 6:00
29/06/2016 6:30

9.6
9.4
8.9
8.9
9
8.9

74
75
77
78
78
78

0.4
0.4
0.4
0.4
0.7
1.1

SSW
SSW
S
SSW
SW
SSW

0
0
0
0
0
0

29/06/2016 7:00
29/06/2016 7:30
29/06/2016 8:00
29/06/2016 8:30
29/06/2016 9:00
29/06/2016 9:30

9.1
9.8
11.1
12.7
13.9
15.1

77
75
70
63
59
54

0.7
1.1
1.1
1.1
1.1
1.1

SSW
WSW
SW
SW
SW
SW

0
0
0
0
0
0

29/06/2016 10:00

16

52

1.6

SW

0
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Date & Time

Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10 mins
mm

29/06/2016 10:30

16.4

50

1.1

WSW

0

29/06/2016 11:00
29/06/2016 11:30
29/06/2016 12:00
29/06/2016 12:30
29/06/2016 13:00
29/06/2016 13:30

17.8
18.2
18.8
19.2
20
20.4

50
46
44
43
44
43

1.2
1.2
1.6
1.1
1.1
1.1

WSW
WSW
SW
W
W
WSW

0
0
0
0
0
0

29/06/2016 14:00
29/06/2016 14:30
29/06/2016 15:00
29/06/2016 15:30
29/06/2016 16:00
29/06/2016 16:30

21
21.1
21.4
21.1
20.4
19.9

42
39
42
40
40
43

0.4
1.1
1.1
0.7
0.4
0.4

WSW
NW
SW
SW
S
WSW

0
0
0
0
0
0

29/06/2016 17:00
29/06/2016 17:30
29/06/2016 18:00
29/06/2016 18:30
29/06/2016 19:00
29/06/2016 19:30

17.5
16.2
14.6
14.1
13.1
12.5

52
62
67
73
77
80

0.0
0.0
0.0
0.0
0.0
0.0

NNW
-

0
0
0
0
0
0

29/06/2016 20:00
29/06/2016 20:30
29/06/2016 21:00
29/06/2016 21:30
29/06/2016 22:00
29/06/2016 22:30

11.9
11.5
11
10.4
10.3
10.2

83
86
88
88
88
87

0.0
0.0
0.0
0.0
0.4
0.0

W

0
0
0
0
0
0

29/06/2016 23:00

9.6

88

0.0

-

0

Table C2:

Weather Conditions during the Monitoring Period 2

Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10
mins
mm

26/07/2016 0:00
26/07/2016 0:30
26/07/2016 1:00
26/07/2016 1:30
26/07/2016 2:00
26/07/2016 2:30

15
14.7
13.7
14
14.5
14.5

51
52
56
56
54
54

0.7
0.7
0.0
0.4
1.1
1.1

W
W
W
WNW
W

0
0
0
0
0
0

26/07/2016 3:00
26/07/2016 3:30
26/07/2016 4:00
26/07/2016 4:30
26/07/2016 5:00
26/07/2016 5:30

14.1
14.6
14.1
14.2
14.2
14

56
52
52
52
51
51

0.7
1.2
1.2
1.1
1.2
1.2

W
W
W
W
W
W

0
0
0
0
0
0

26/07/2016 6:00

13.5

52

0.4

SW

0
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Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10
mins
mm

26/07/2016 6:30

13.7

52

1.1

W

0

26/07/2016 7:00

14.1

49

0.7

W

0

26/07/2016 7:30

14.4

47

1.1

W

0

26/07/2016 8:00

14.7

48

0.7

WNW

0

26/07/2016 8:30

15.5

45

0.7

WNW

0

26/07/2016 9:00

15.9

44

1.6

WNW

0

26/07/2016 9:30

16.5

42

1.9

W

0

26/07/2016 10:00

16.4

45

1.6

W

0

26/07/2016 10:30

16.8

42

1.2

W

0

26/07/2016 11:00

17.2

41

1.6

W

0

26/07/2016 11:30

17.7

42

1.6

WNW

0

26/07/2016 12:00

18.2

39

1.2

WNW

0

26/07/2016 12:30

18.1

39

1.2

WNW

0

26/07/2016 13:00

18.3

36

1.2

W

0

26/07/2016 13:30

18.5

36

1.1

WNW

0

26/07/2016 14:00

18.5

34

1.2

W

0

26/07/2016 14:30

18.4

36

1.1

W

0

26/07/2016 15:00

18.3

37

1.1

WNW

0

26/07/2016 15:30

18.6

38

1.1

WNW

0

26/07/2016 16:00

18.4

38

0.7

WNW

0

26/07/2016 16:30

18.3

38

0.7

WNW

0

26/07/2016 17:00

17.5

39

0.4

NW

0

26/07/2016 17:30

16.1

46

0.0

-

0

26/07/2016 18:00

16.4

48

0.4

N

0

26/07/2016 18:30

16.2

51

0.4

N

0

26/07/2016 19:00

16.3

52

0.7

NNE

0

26/07/2016 19:30

16

58

0.4

ENE

0

26/07/2016 20:00

16.1

54

0.4

N

0

26/07/2016 20:30

16.4

50

0.4

NW

0

26/07/2016 21:00

16

52

0.4

NNW

0

26/07/2016 21:30

15.2

57

0.0

-

0

26/07/2016 22:00

15.3

57

0.4

W

0

26/07/2016 22:30

15.9

52

0.4

NNW

0

26/07/2016 23:00

15.1

56

0.0

-

0

26/07/2016 23:30

15.1

58

0.0

-

0

27/07/2016 0:00

14.6

62

0.0

-

0

27/07/2016 0:30

14.6

63

0.0

-

0

27/07/2016 1:00

17

41

1.1

WNW

0

27/07/2016 1:30

17

41

1.1

WNW

0

27/07/2016 2:00

16.9

41

1.2

W

0

27/07/2016 2:30

16.7

42

1.2

W

0

27/07/2016 3:00

16.7

42

1.9

W

0

27/07/2016 3:30

16.9

40

1.6

WNW

0

27/07/2016 4:00

16.7

40

1.9

WNW

0

27/07/2016 4:30

16.7

41

1.9

WNW

0
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Temp
°C

Humidity
%

Wind Speed
m/s

Wind
Direction

Rain / 10
mins
mm

27/07/2016 5:00

16.4

41

1.2

W

0

27/07/2016 5:30

16.3

41

0.4

WSW

0

27/07/2016 6:00

16.7

39

1.2

W

0

27/07/2016 6:30

16.9

38

1.2

W

0

27/07/2016 7:00

16.9

39

1.6

W

0

27/07/2016 7:30

17

38

1.9

W

0

27/07/2016 8:00

16.6

41

1.2

WSW

0

27/07/2016 8:30

16.5

42

1.1

W

0

27/07/2016 9:00

16.6

41

1.9

W

0

27/07/2016 9:30

16.7

42

1.2

W

0

27/07/2016 10:00

16.8

41

1.2

W

0

27/07/2016 10:30

17.2

41

2.3

W

0

27/07/2016 11:00

17.1

40

1.9

WNW

0

27/07/2016 11:30

17.1

40

1.6

WNW

0

27/07/2016 12:00

17.7

40

1.6

W

0

27/07/2016 12:30

18.4

40

1.6

W

0

27/07/2016 13:00

18.5

39

1.6

W

0

27/07/2016 13:30

18.3

37

2.3

W

0

27/07/2016 14:00

18

38

2.3

W

0

27/07/2016 14:30

18.8

38

2.3

W

0

27/07/2016 15:00

20.1

36

1.9

W

0

27/07/2016 15:30

19.9

36

1.2

W

0

27/07/2016 16:00

18.5

37

2.6

W

0

27/07/2016 16:30

18.2

40

1.9

W

0

27/07/2016 17:00

18

41

1.2

W

0

27/07/2016 17:30

17.2

42

1.1

W

0

27/07/2016 18:00

15.7

46

0.4

W

0

27/07/2016 18:30

14.6

51

0.0

-

0

27/07/2016 19:00

13.1

58

0.0

-

0

27/07/2016 19:30

12.6

61

0.4

W

0

27/07/2016 20:00

13.6

60

0.7

SW

0

27/07/2016 20:30

13.8

59

1.1

W

0

27/07/2016 21:00

14.5

53

1.1

WSW

0

27/07/2016 21:30

14

54

0.7

SW

0

27/07/2016 22:00

12.3

59

0.0

-

0

27/07/2016 22:30

12.6

59

0.4

SW

0

27/07/2016 23:00

12.2

61

0.7

NE

0

27/07/2016 23:30

11.2

65

0.4

SSW

0

Date & Time

March 2017

Cardno

70

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Sydney Harbour
Bridge Step-free
Access

APPENDIX C
PREDICTED
COSTRUCTION
NOISE IMPACT –
NOISE CONTOUR
MAPS

March 2017

Cardno

71

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Figure C1

March 2017

Predicted Construction Noise Stage 1, Ground Level – South – Standard Hours

Cardno

72

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Figure C2

March 2017

Predicted Construction Noise Stage 1, Ground Level – South – Non Standard Hours

Cardno

73

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Figure C3

March 2017

Predicted Construction Noise Stage 2, Ground Level – South – Standard Hours

Cardno

74

Noise Impact Assessment
Sydney Harbour Bridge Step-free Access

Figure C4

March 2017

Predicted Construction Noise Stage 2, Ground Level – South – Non Standard Hours
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Figure C5

March 2017

Predicted Construction Noise Stage 3, Ground Level – South – Standard Hours
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Figure C6

March 2017

Predicted Construction Noise Stage 3, Ground Level – South – Non Standard Hours
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Figure C7

March 2017

Predicted Construction Noise Stage 4, Ground Level – South – Standard Hours
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Figure C8

March 2017

Predicted Construction Noise Stage 5, Ground Level – South – Standard Hours
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Figure C9

March 2017

Predicted Construction Noise Stage 5, Ground Level – South – Non-Standard Hours
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Figure C10

March 2017

Predicted Construction Noise Stage 4, Ground Level – South – Non Standard Hours
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Figure C11

March 2017

Predicted Construction Noise Stage 1, Ground Level – North – Standard Hours
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Figure C12

March 2017

Predicted Construction Noise Stage 1, Ground Level – North – Non Standard Hours
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Figure C13

March 2017

Predicted Construction Noise Stage 2, Ground Level – North – Standard Hours
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Figure C14

March 2017

Predicted Construction Noise Stage 2, Ground Level – North – Non Standard Hours
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Figure C15

March 2017

Predicted Construction Noise Stage 3, Ground Level – North – Standard Hours
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Figure C16

March 2017

Predicted Construction Noise Stage 3, Ground Level – North – Non Standard Hours
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Figure C17

March 2017

Predicted Construction Noise Stage 4, Ground Level – North – Standard Hours
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Figure C18

March 2017

Predicted Construction Noise Stage 4, Ground Level – North – Non Standard Hours
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Figure C18

March 2017

Predicted Construction Noise Stage 4, Ground Level – North – Standard Hours
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Figure C19

March 2017

Predicted Construction Noise Stage 4, Ground Level – North – Non-Standard Hours
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Sydney Harbour Bridge Step-free Access
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Figure D1

March 2017

Predicted Operational Noise Impact, Ground Level – North
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Figure D2

March 2017

Predicted Intrusive Noise Impact, Upper Level – North
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Figure D3

March 2017

Predicted Operational Noise Impact, Ground Level – South
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Figure D4

March 2017

Predicted Operational Noise Impact, Upper Level – South
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Ecology Survey Report

This page to be deleted from the REF. This template should be used in conjunction with procedure EIA-P05-2.
Printed copies of this document are uncontrolled.

Our Ref 80816421-003-003
Contact Andrew Smith

Cardno (NSW/ACT) Pty Ltd

6 October 2016

ABN 95 001 145 035

Roads & Maritime Services
71-79 Pyrmont Bridge Road
Pyrmont NSW 2009

1/10 Denney Street
Broadmeadow NSW 2292
Australia

Attention: Tomi Vasilevski

Phone: 61 2 4965 4555
Fax:
61 2 4946 4666
www.cardno.com

Sydney Harbour Bridge Ecological Survey
Background
Roads and Maritime Services (RMS) has proposed to provide step-free access to the
pedestrian footpath along the east side of the Sydney Harbour Bridge (SHB) by means
of installing two passenger lifts, one each at the northern (Broughtons St) and southern
(Cumberland St) ends of the footpath corridor (the proposal sites) (Figure 1-1). Cardno
was commissioned to undertake an ecological survey at these proposed sites to
investigate the potential for impacts from the proposal.

Methods
A search of the NSW Wildlife Atlas (OEH 2016b) and Commonwealth Matters of
National Environmental Significances (MNES) (DoE 2016) databases were undertaken
to identify records of terrestrial threatened species listed under the NSW Threatened
Species Conservation Act 1995 (TSC Act) and/or Commonwealth Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) recorded within 10 km of
the SHB (June 2016).
A field survey of both the northern (Figure 1-2) and southern (Figure 1-3) proposal
sites was undertaken by a suitable qualified ecologist on the 24 June 2016. The
prevailing weather conditions during the survey are given in Table 1-1.
Table 1-1. Prevailing weather conditions.
Date
24 June 2016

Temperature (°C)
12.7–16.3

Rain (mm)
0.0

Sunrise/Sunset
07:00/16:54

Moonrise/Moonset
20:41/09:29

Note: Data from BoM (2016) and Timie (2016).

At each site, all flora and fauna species detected were identified. Also, all potential
habitat features were inspected. At the southern site, the building and adjacent trees
were monitored for one hour before and after dusk to detect any movements of fauna
species utilising the site for roosting/breeding. The site was inspected with the aid of a
powerful head torch, binoculars and bat call detection unit (AnaBat Express – Titley
Scientific).

Results
Database Search
The results from the NSW Wildlife Atlas (Attachment A: Table A1-1 and Table A1-2)
and the Commonwealth MNES (Attachment B) searches indicated that a large number
of threatened species and ecological communities have been recorded or have the
potential to occur within 10 km of the SHB.
Australia ● Belgium ● Canada ● Colombia ● Ecuador ● Germany ● Indonesia ● Kenya ●
Myanmar ● New Zealand ● Nigeria ● Papua New Guinea ● Peru ● Philippines ● Singapore ●
Timor-Leste ● United Arab Emirates ● United Kingdom ● United States ● Operations in over 100 countries

Field Survey
No threatened flora or fauna species listed under the TSC Act and / or EPBC Act were detected at either
site. Furthermore, no micro-bat activity was recorded with the Anabat unit and no signs of micro-bat (e.g.
scats, small hollows) were detected at either site.
The northern site is highly modified, with no remnant or regrowth vegetation (Plate 1-1). However, there
were a number of street trees and other planted vegetation adjacent to the site, including Gleditsia tricanthos
(Honey Locust), Brachychiton populneus (Kurrajong) and Strelitzia reginae (Bird of Paradise). Gleditsia
tricanthos (Honey Locust) is a declared Class 3 noxious weed in the North Sydney Council - Regionally
Controlled Weed: The plant must be fully and continuously suppressed and destroyed and the plant must not
be sold, propagated or knowingly distributed. No other habitat features were detected. Several bird species
were seen flying adjacent to the site, including the Silver Gull (Chroicocephalus novaehollandiae), Australian
Magpie (Cracticus tibicen) and Feral Pigeon (Columba livia domestica).

Plate 1-1. The northern proposal site.
The southern site consisted of a small brick building surrounded by large trees (20–30m high) (Plate 1-2).
The tree species included Harpephyllum caffrum (Kaffir Plum), Ficus obliqua (Small-leaved Fig) and
Brachychiton populneus (Kurrajong). They had dense interlocking canopies that blocked out most of the light
which limited the understorey to mainly Hedera helix (English Ivy) and a few planted Lomanrda longifolia
(Spiny-head Mat-rush). Whilst a Rainbow Lorikeet (Trichoglossus moluccanus) was seen flying over the site,
no other fauna species were detected. There was a large gap above the power board which has the potential
to be an entry point for micro-bats into the building (Plate 1-2), however, no animals were seen exiting from
the gap after sunset. The trees have the potential to be a roosting site for a number of threatened fauna
species including the Powerful Owl (Ninox strenua), however, no fauna species or signs of use were found
e.g. scats, feathers, old nests.

Plate 1-2. The southern proposal site.

Discussion and Conclusions
A large number of threatened species and ecological communities have been recorded or have the potential
to occur in the locality of the SHB. In particular, there were a large number of records of the Powerful Owl
(Ninox strenua), Grey-headed Flying-fox (Pteropus poliocephalus) and Southern Myotis (Myotis macropus)
which are listed as vulnerable under the TSC Act. The Grey-headed Flying-fox is also listed as vulnerable
under the EPBC Act. However, both of the proposal sites are located in areas that have been highly
modified. The northern site was considered to have a very low ecological value and any threatened species
with the potential to occur, would most likely only be moving through the site to gain access to areas which
contains important habitat features such as native vegetation.
Whilst the southern site had been high modified, it did contain potential roosting habitat for the number of
threatened bird and bat species. In particular, there is the potential for the Powerful Owl to utilise the
adjacent large trees for roosting purposes. However, these trees are unlikely to form the large hollows that
form in Eucalyptus species that this species requires for breeding (OEH 2016a). Therefore, this site is
considered unlikely to be significantly important for this threatened species.
The closest Fly-fox Camp to the SHB is located at the Royal Botanic Garden, approximately one km to the
south-west. The Grey-headed Flying-fox in general travel 15 km whilst foraging, which is well within the
range of the proposed sites (Strahan 1995). As such, the Small-leaved Fig trees adjacent to southern site
are likely to provide a seasonal food resource for the Grey-headed Flying-fox. Therefore, this site is
considered unlikely to be significantly important for this threatened species.
The Southern Myotis forage over streams and pools catching insects and small fish by raking their feet
across the water surface (OEH 2016a). They generally roost in groups of 10–15 close to water in caves,
mine shafts, hollow-bearing trees, storm water channels, buildings, under bridges and in dense foliage (OEH
2016a). In addition, the Eastern Freetail-bat (Mormopterus norfolkensis), which is listed as vulnerable under
the TSC Act, has a number of records within the locality. This species roost mainly in tree hollows but will
also roost under bark or in man-made structures (OEH 2016a). Therefore, whilst these species were not
detected during the field survey, they have the potential to be utilising the building in the southern site for
roosting/breeding purposes.
Recommendations are given below that would ensure that the proposed passenger lifts did not lead to any
harm to a threatened species listed under the TSC Act and/or EPBC Act.

Recommendations
It is recommended that a suitably qualified ecologist undertakes the following actions:
 Undertake a pre-construction survey to ensure that no wildlife has taken up occupancy within the
adjacent trees and building located at the southern site;
 Supervise the removal of any trees and the building roof structure;
 If unexpected threatened fauna or flora species are discovered, stop work immediately and follow
the Unexpected threatened species find procedure in Roads and Maritime’s Biodiversity Guidelines
– Guide 1 (Pre-clearing process) (RTA 2011); and
 Fauna handling must be carried out in accordance with the requirements of Roads and Maritime’s
Biodiversity Guidelines - Guide 9 (Fauna Handling) (RTA 2011).
Should you require further clarification, do not hesitate to contact the undersigned.
Yours faithfully

Andrew Smith
Terrestrial Ecologist
For Cardno
+61 2 4978 7324
andrew.smith@cardno.com.au
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Attachment A. NSW Wildlife Atlas Search Results
Table A1–1. Threatened species recorded within 10 km of the Sydney Harbour Bridge (NSW Wildlife
Atlas - excluding marine species).
Family Name
Frogs
Myobatrachidae
Hylidae
Birds
Anseranatidae
Columbidae
Ardeidae
Accipitridae
Burhinidae
Haematopodidae
Scolopacidae
Laridae
Cacatuidae
Psittacidae
Strigidae
Tytonidae

Meliphagidae

Neosittidae
Mammals
Dasyuridae
Burramyidae
Pteropodidae
Molossidae
Vespertilionidae

Elaeocarpaceae

Pseudophryne australis

V

-

60

Litoria aurea

E

V

1

V
V
E
V
CE
V
V
E
E
E
V
E
V
V
E
V
V
V
CE

E
V
CE, M
M
CE
CE

10
9
2
2
1
3
2
2
2
8
1
2
6
3
5
7
215
2
2

E-pop

-

1

Epthianura albifrons
Daphoenositta chrysoptera

V
V

-

1
1

Dasyurus maculatus
Cercartetus nanus
Pteropus poliocephalus
Mormopterus norfolkensis
Miniopterus australis
Miniopterus schreibersii
oceanensis
Myotis macropus

V
V
V
V
V

E
V
-

1
1
351
10
1

V

-

72

V

-

478

Allocasuarina portuensis
Hibbertia puberula
Tetratheca glandulosa
Tetratheca juncea
Epacris purpurascens var.
purpurascens
Amperea xiphoclada var.
pedicellata

E
E
V
V

E
V

6
1
5
2

V

-

3

CE

X

1

E

V

12

CE
V
V
V
V
V

CE
V
V
V
-

5
1
2
3
11
1

Magpie Goose
Superb Fruit-Dove
Australasian Bittern
Black Bittern
Red Goshawk
Little Eagle
Eastern Osprey
Bush Stone-curlew
Pied Oystercatcher
Curlew Sandpiper
Sooty Tern
Little Tern
Glossy Black-Cockatoo
Little Lorikeet
Swift Parrot
Barking Owl
Powerful Owl
Sooty Owl
Regent Honeyeater
White-fronted Chat
population in the Sydney
Metropolitan Catchment
Management Area
White-fronted Chat
Varied Sittella

Anseranas semipalmata
Ptilinopus superbus
Botaurus poiciloptilus
Ixobrychus flavicollis
Erythrotriorchis radiatus
Hieraaetus morphnoides
Pandion cristatus
Burhinus grallarius
Haematopus longirostris
Calidris ferruginea
Onychoprion fuscata
Sternula albifrons
Calyptorhynchus lathami
Glossopsitta pusilla
Lathamus discolor
Ninox connivens
Ninox strenua
Tyto tenebricosa
Anthochaera phrygia

Spotted-tailed Quoll
Eastern Pygmy-possum
Grey-headed Flying-fox
Eastern Freetail-bat
Little Bentwing-bat
Eastern Bentwing-bat

Nielsen Park She-oak
Black-eyed Susan
-

Euphorbiaceae

-

Myrtaceae

No.
Records

Red-crowned Toadlet
Green and Golden Bell
Frog

Ericaceae

Fabaceae
(Mimosoideae)
Lamiaceae
Malvaceae

EPBC
Act

Scientific Name

Southern Myotis
Flora
Casuarinaceae
Dilleniaceae

TSC
Act

Common Name

Epthianura albifrons

Bynoe's Wattle

Acacia bynoeana

Seaforth Mintbush
Netted Bottle Brush
Camfield's Stringybark
Broken Back Ironbark

Prostanthera marifolia
Lasiopetalum joyceae
Callistemon linearifolius
Darwinia biflora
Eucalyptus camfieldii
Eucalyptus fracta

Family Name

Orchidaceae
Poaceae
Proteaceae
Santalaceae
Thymelaeaceae
Fungi

Common Name
Narrow-leaved Black
Peppermint
Silver-leafed Gum
Biconvex Paperbark
Deane's Paperbark
Magenta Lilly Pilly
Thick Lip Spider Orchid
Bauer's Midge Orchid
Hartman's Sarcochilus
Bluegrass
Caley's Grevillea
Hairy Geebung
Austral Toadflax
-

Hygrophoraceae

-

Scientific Name
Eucalyptus nicholii
Eucalyptus pulverulenta
Leptospermum deanei
Melaleuca biconvexa
Melaleuca deanei
Syzygium paniculatum
Caladenia tessellata
Genoplesium baueri
Sarcochilus hartmannii
Dichanthium setosum
Grevillea caleyi
Persoonia hirsuta
Thesium australe
Pimelea curviflora var. curviflora
Camarophyllopsis kearneyi
Hygrocybe anomala var.
ianthinomarginata
Hygrocybe aurantipes
Hygrocybe austropratensis
Hygrocybe collucera
Hygrocybe griseoramosa
Hygrocybe lanecovensis
Hygrocybe reesiae
Hygrocybe rubronivea

TSC
Act

EPBC
Act

No.
Records

V

V

5

V
V
V
V
E
E
E
V
V
CE
CE
V
V

V
V
V
V
V
V
E
V
V
E
E
V
V

1
1
1
9
69
5
2
1
1
5
4
1
1

E

-

1

V

-

1

V
E
E
E
E
V
V

-

1
1
1
1
1
1
1

Note: X = Presumed Extinct, CE = Critically Endangered, E = Endangered, V = Vulnerable, E-pop = Endangered Population, M =
Migratory

Table A1–2. Threatened ecological communities recorded within 10 km of the Sydney Harbour Bridge
(NSW Wildlife Atlas).
Ecological Community Name
Coastal Cypress Pine Forest in the New South Wales North Coast Bioregion
Coastal Saltmarsh in the New South Wales North Coast, Sydney Basin and South East
Corner Bioregions (TSC Act)
Subtropical and Temperate Coastal Saltmarsh (EPBC Act)
Freshwater Wetlands on Coastal Floodplains of the New South Wales North Coast,
Sydney Basin and South East Corner Bioregions
Littoral Rainforest in the New South Wales North Coast, Sydney Basin and South East
Corner Bioregions (TSC Act)

TSC
Act
E

EPBC
Act
-

Type of
Presence
Known

E

V

Known

E

-

Known

E

CE

Known

E

CE

Known

E

CE

Known

E

-

Known

E

-

Known

E

-

Known

Littoral rainforests and coastal vine thickets of eastern Australia (EPBC Act)
Lowland Rainforest in the NSW North Coast and Sydney Basin Bioregions (TSC Act)
Lowland Rainforest of Subtropical Australia (EPBC Act)
Lowland Rainforest on Floodplain in the New South Wales North Coast Bioregion (TSC
Act)
Lowland Rainforest of Subtropical Australia (EPBC Act)
Subtropical Coastal Floodplain Forest of the New South Wales North Coast Bioregion
Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales North
Coast, Sydney Basin and South East Corner Bioregions
Themeda grassland on seacliffs and coastal headlands in the NSW North Coast,
Sydney Basin and South East Corner Bioregions
Note: CE = Critically Endangered, E = Endangered, V = Vulnerable

Attachment B. Commonwealth MNES Search Results.

EPBC Act Protected Matters Report
This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.
Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.
Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.
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The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
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place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
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species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.
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[ Resource Information ]

Name
State
Australian Convict Sites (Cockatoo Island Convict Site Buffer Zone) NSW

Status
Buffer zone

Australian Convict Sites (Hyde Park Barracks Buffer Zone)
Sydney Opera House - Buffer Zone
Australian Convict Sites (Cockatoo Island Convict Site)
Australian Convict Sites (Hyde Park Barracks)
Sydney Opera House

Buffer zone
Buffer zone
Declared property
Declared property
Declared property

NSW
NSW
NSW
NSW
NSW

National Heritage Properties

[ Resource Information ]

Name
Indigenous
Cyprus Hellene Club - Australian Hall
Historic
Bondi Beach
Cockatoo Island
First Government House Site
Hyde Park Barracks
North Head - Sydney
Sydney Harbour Bridge
Sydney Opera House
Bondi Surf Pavilion

State

Status

NSW

Listed place

NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW

Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Within listed place

Wetlands of International Importance (Ramsar)

[ Resource Information ]

Name
Towra point nature reserve

Proximity
Within 10km of Ramsar

Listed Threatened Ecological Communities

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.
Name
Castlereagh Scribbly Gum and Agnes Banks
Woodlands of the Sydney Basin Bioregion
Coastal Upland Swamps in the Sydney Basin
Bioregion
Cooks River/Castlereagh Ironbark Forest of the
Sydney Basin Bioregion
Eastern Suburbs Banksia Scrub of the Sydney Region

Status
Endangered

Posidonia australis seagrass meadows of the
Manning-Hawkesbury ecoregion
Shale Sandstone Transition Forest of the Sydney
Basin Bioregion
Turpentine-Ironbark Forest in the Sydney Basin
Bioregion
Western Sydney Dry Rainforest and Moist Woodland
on Shale

Endangered

Endangered
Critically Endangered
Endangered

Critically Endangered
Critically Endangered
Critically Endangered

Listed Threatened Species
Name
Birds
Anthochaera phrygia
Regent Honeyeater [82338]

Type of Presence
Community may occur
within area
Community likely to occur
within area
Community may occur
within area
Community known to occur
within area
Community likely to occur
within area
Community may occur
within area
Community likely to occur
within area
Community may occur
within area

[ Resource Information ]
Status

Type of Presence

Critically Endangered

Species or species habitat
known to occur within area

Name
Botaurus poiciloptilus
Australasian Bittern [1001]

Status

Type of Presence

Endangered

Species or species habitat
known to occur within area

Calidris canutus
Red Knot, Knot [855]

Endangered

Foraging, feeding or related
behaviour known to occur
within area

Calidris ferruginea
Curlew Sandpiper [856]

Critically Endangered

Foraging, feeding or related
behaviour known to occur
within area

Calidris tenuirostris
Great Knot [862]

Critically Endangered

Foraging, feeding or related
behaviour known to occur
within area

Charadrius leschenaultii
Greater Sand Plover, Large Sand Plover [877]

Vulnerable

Foraging, feeding or related
behaviour known to occur
within area

Charadrius mongolus
Lesser Sand Plover, Mongolian Plover [879]

Endangered

Foraging, feeding or related
behaviour known to occur
within area

Dasyornis brachypterus
Eastern Bristlebird [533]

Endangered

Species or species habitat
likely to occur within area

Diomedea antipodensis
Antipodean Albatross [64458]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea antipodensis gibsoni
Gibson's Albatross [82270]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea epomophora (sensu stricto)
Southern Royal Albatross [1072]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea exulans (sensu lato)
Wandering Albatross [1073]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea sanfordi
Northern Royal Albatross [64456]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Vulnerable

Species or species habitat
likely to occur within area

Grantiella picta
Painted Honeyeater [470]

Vulnerable

Species or species habitat
may occur within area

Lathamus discolor
Swift Parrot [744]

Critically Endangered

Species or species habitat
likely to occur within area

Fregetta grallaria grallaria
White-bellied Storm-Petrel (Tasman Sea), Whitebellied Storm-Petrel (Australasian) [64438]

Limosa lapponica baueri
Bar-tailed Godwit (baueri), Western Alaskan Bar-tailed Vulnerable
Godwit [86380]

Species or species habitat
known to occur within area

Limosa lapponica menzbieri
Northern Siberian Bar-tailed Godwit, Bar-tailed Godwit Critically Endangered
(menzbieri) [86432]

Species or species habitat
may occur within area

Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Endangered

Species or species habitat
may occur within area

Name
Macronectes halli
Northern Giant Petrel [1061]

Status

Type of Presence

Vulnerable

Species or species habitat
may occur within area

Neophema chrysogaster
Orange-bellied Parrot [747]

Critically Endangered

Species or species habitat
may occur within area

Numenius madagascariensis
Eastern Curlew [847]

Critically Endangered

Foraging, feeding or related
behaviour known to occur
within area

Pachyptila turtur subantarctica
Fairy Prion (southern) [64445]

Vulnerable

Species or species habitat
known to occur within area

Phoebetria fusca
Sooty Albatross [1075]

Vulnerable

Species or species habitat
may occur within area

Pterodroma leucoptera leucoptera
Gould's Petrel, Australian Gould's Petrel [26033]

Endangered

Species or species habitat
may occur within area

Pterodroma neglecta neglecta
Kermadec Petrel (western) [64450]

Vulnerable

Foraging, feeding or related
behaviour may occur within
area

Rostratula australis
Australian Painted Snipe [77037]

Endangered

Species or species habitat
likely to occur within area

Sternula nereis nereis
Australian Fairy Tern [82950]

Vulnerable

Breeding likely to occur
within area

Thalassarche bulleri
Buller's Albatross, Pacific Albatross [64460]

Vulnerable

Species or species habitat
may occur within area

Thalassarche cauta cauta
Shy Albatross, Tasmanian Shy Albatross [82345]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche cauta steadi
White-capped Albatross [82344]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche eremita
Chatham Albatross [64457]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche impavida
Campbell Albatross, Campbell Black-browed Albatross Vulnerable
[64459]

Species or species habitat
may occur within area

Thalassarche melanophris
Black-browed Albatross [66472]

Vulnerable

Species or species habitat
may occur within area

Thalassarche salvini
Salvin's Albatross [64463]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Fish
Epinephelus daemelii
Black Rockcod, Black Cod, Saddled Rockcod [68449]

Vulnerable

Species or species habitat
likely to occur within area

Prototroctes maraena
Australian Grayling [26179]

Vulnerable

Species or species habitat
likely to occur within area

Frogs

Name
Heleioporus australiacus
Giant Burrowing Frog [1973]

Status

Type of Presence

Vulnerable

Species or species habitat
likely to occur within area

Vulnerable

Species or species habitat
known to occur within area

Vulnerable

Species or species habitat
likely to occur within area

Mammals
Balaenoptera musculus
Blue Whale [36]

Endangered

Species or species habitat
may occur within area

Chalinolobus dwyeri
Large-eared Pied Bat, Large Pied Bat [183]

Vulnerable

Species or species habitat
likely to occur within area

Litoria aurea
Green and Golden Bell Frog [1870]

Mixophyes balbus
Stuttering Frog, Southern Barred Frog (in Victoria)
[1942]

Dasyurus maculatus maculatus (SE mainland population)
Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll
Endangered
(southeastern mainland population) [75184]

Species or species habitat
known to occur within area

Eubalaena australis
Southern Right Whale [40]

Endangered

Species or species habitat
known to occur within area

Isoodon obesulus obesulus
Southern Brown Bandicoot (Eastern) [68050]

Endangered

Species or species habitat
likely to occur within area

Megaptera novaeangliae
Humpback Whale [38]

Vulnerable

Species or species habitat
known to occur within area

Petauroides volans
Greater Glider [254]

Vulnerable

Species or species habitat
likely to occur within area

Petrogale penicillata
Brush-tailed Rock-wallaby [225]

Vulnerable

Species or species habitat
may occur within area

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)
Koala (combined populations of Queensland, New
Vulnerable
South Wales and the Australian Capital Territory)
[85104]
Pseudomys novaehollandiae
New Holland Mouse, Pookila [96]
Vulnerable

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Pteropus poliocephalus
Grey-headed Flying-fox [186]

Vulnerable

Roosting known to occur
within area

Other
Pommerhelix duralensis
Dural Land Snail [85268]

Endangered

Species or species habitat
likely to occur within area

Plants
Acacia bynoeana
Bynoe's Wattle, Tiny Wattle [8575]

Vulnerable

Species or species habitat
may occur within area

Acacia pubescens
Downy Wattle, Hairy Stemmed Wattle [18800]

Vulnerable

Species or species habitat
likely to occur within area

Acacia terminalis subsp. terminalis
Sunshine Wattle [64829]

Endangered

Species or species habitat
known to occur

Name

Status

Type of Presence
within area

Allocasuarina glareicola
[21932]

Endangered

Species or species habitat
may occur within area

Allocasuarina portuensis
Nielsen Park She-oak [21937]

Endangered

Species or species habitat
known to occur within area

Asterolasia elegans
[56780]

Endangered

Species or species habitat
may occur within area

Caladenia tessellata
Thick-lipped Spider-orchid, Daddy Long-legs [2119]

Vulnerable

Species or species habitat
likely to occur within area

Cryptostylis hunteriana
Leafless Tongue-orchid [19533]

Vulnerable

Species or species habitat
likely to occur within area

Darwinia biflora
[14619]

Vulnerable

Species or species habitat
likely to occur within area

Deyeuxia appressa
[7438]

Endangered

Species or species habitat
likely to occur within area

Eucalyptus camfieldii
Camfield's Stringybark [15460]

Vulnerable

Species or species habitat
likely to occur within area

Genoplesium baueri
Yellow Gnat-orchid [7528]

Endangered

Species or species habitat
known to occur within area

Haloragodendron lucasii
Hal [6480]

Endangered

Species or species habitat
likely to occur within area

Melaleuca biconvexa
Biconvex Paperbark [5583]

Vulnerable

Species or species habitat
may occur within area

Melaleuca deanei
Deane's Melaleuca [5818]

Vulnerable

Species or species habitat
may occur within area

Microtis angusii
Angus's Onion Orchid [64530]

Endangered

Species or species habitat
likely to occur within area

Pelargonium sp. Striatellum (G.W.Carr 10345)
Omeo Stork's-bill [84065]

Endangered

Species or species habitat
may occur within area

Pimelea curviflora var. curviflora
[4182]

Vulnerable

Species or species habitat
known to occur within area

Pimelea spicata
Spiked Rice-flower [20834]

Endangered

Species or species habitat
may occur within area

Prostanthera marifolia
Seaforth Mintbush [7555]

Critically Endangered

Species or species habitat
known to occur within area

Syzygium paniculatum
Magenta Lilly Pilly, Magenta Cherry, Pocket-less Brush Vulnerable
Cherry, Scrub Cherry, Creek Lilly Pilly, Brush Cherry
[20307]

Species or species habitat
likely to occur within area

Name
Thesium australe
Austral Toadflax, Toadflax [15202]

Status

Type of Presence

Vulnerable

Species or species habitat
may occur within area

Reptiles
Caretta caretta
Loggerhead Turtle [1763]

Endangered

Species or species habitat
known to occur within area

Chelonia mydas
Green Turtle [1765]

Vulnerable

Foraging, feeding or related
behaviour known to occur
within area

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Endangered

Foraging, feeding or related
behaviour known to occur
within area

Eretmochelys imbricata
Hawksbill Turtle [1766]

Vulnerable

Species or species habitat
known to occur within area

Hoplocephalus bungaroides
Broad-headed Snake [1182]

Vulnerable

Species or species habitat
likely to occur within area

Natator depressus
Flatback Turtle [59257]

Vulnerable

Foraging, feeding or related
behaviour known to occur
within area

Sharks
Carcharias taurus (east coast population)
Grey Nurse Shark (east coast population) [68751]

Critically Endangered

Species or species habitat
known to occur within area

Carcharodon carcharias
Great White Shark [64470]

Vulnerable

Species or species habitat
known to occur within area

Rhincodon typus
Whale Shark [66680]

Vulnerable

Species or species habitat
may occur within area

Listed Migratory Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species habitat
likely to occur within area
Diomedea antipodensis
Antipodean Albatross [64458]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea epomophora (sensu stricto)
Southern Royal Albatross [1072]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea exulans (sensu lato)
Wandering Albatross [1073]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea gibsoni
Gibson's Albatross [64466]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea sanfordi
Northern Royal Albatross [64456]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Name
Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Threatened

Type of Presence

Endangered

Species or species habitat
may occur within area

Macronectes halli
Northern Giant Petrel [1061]

Vulnerable

Species or species habitat
may occur within area

Phoebetria fusca
Sooty Albatross [1075]

Vulnerable

Species or species habitat
may occur within area

Puffinus carneipes
Flesh-footed Shearwater, Fleshy-footed Shearwater
[1043]

Foraging, feeding or related
behaviour likely to occur
within area

Sterna albifrons
Little Tern [813]

Breeding likely to occur
within area

Thalassarche bulleri
Buller's Albatross, Pacific Albatross [64460]

Vulnerable

Species or species habitat
may occur within area

Thalassarche cauta (sensu stricto)
Shy Albatross, Tasmanian Shy Albatross [64697]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche eremita
Chatham Albatross [64457]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche impavida
Campbell Albatross, Campbell Black-browed Albatross Vulnerable
[64459]

Species or species habitat
may occur within area

Thalassarche melanophris
Black-browed Albatross [66472]

Vulnerable

Species or species habitat
may occur within area

Thalassarche salvini
Salvin's Albatross [64463]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche steadi
White-capped Albatross [64462]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Migratory Marine Species
Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus
Blue Whale [36]

Species or species habitat
may occur within area

Endangered

Caperea marginata
Pygmy Right Whale [39]

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Carcharodon carcharias
Great White Shark [64470]

Vulnerable

Species or species habitat
known to occur within area

Caretta caretta
Loggerhead Turtle [1763]

Endangered

Species or species habitat
known to occur within area

Chelonia mydas
Green Turtle [1765]

Vulnerable

Foraging, feeding or related
behaviour known to occur
within area

Name
Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Threatened

Type of Presence

Endangered

Foraging, feeding or related
behaviour known to occur
within area

Dugong dugon
Dugong [28]

Species or species habitat
may occur within area

Eretmochelys imbricata
Hawksbill Turtle [1766]

Vulnerable

Species or species habitat
known to occur within area

Eubalaena australis
Southern Right Whale [40]

Endangered

Species or species habitat
known to occur within area

Lagenorhynchus obscurus
Dusky Dolphin [43]

Species or species habitat
may occur within area

Lamna nasus
Porbeagle, Mackerel Shark [83288]

Species or species habitat
likely to occur within area

Manta alfredi
Reef Manta Ray, Coastal Manta Ray, Inshore Manta
Ray, Prince Alfred's Ray, Resident Manta Ray [84994]

Species or species habitat
known to occur within area

Manta birostris
Giant Manta Ray, Chevron Manta Ray, Pacific Manta
Ray, Pelagic Manta Ray, Oceanic Manta Ray [84995]

Species or species habitat
may occur within area

Megaptera novaeangliae
Humpback Whale [38]

Vulnerable

Species or species habitat
known to occur within area

Natator depressus
Flatback Turtle [59257]

Vulnerable

Foraging, feeding or related
behaviour known to occur
within area

Orcinus orca
Killer Whale, Orca [46]

Rhincodon typus
Whale Shark [66680]

Sousa chinensis
Indo-Pacific Humpback Dolphin [50]

Migratory Terrestrial Species
Cuculus optatus
Oriental Cuckoo, Horsfield's Cuckoo [86651]

Hirundapus caudacutus
White-throated Needletail [682]

Monarcha melanopsis
Black-faced Monarch [609]

Monarcha trivirgatus
Spectacled Monarch [610]

Motacilla flava
Yellow Wagtail [644]

Species or species habitat
may occur within area

Vulnerable

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Name
Myiagra cyanoleuca
Satin Flycatcher [612]

Threatened

Type of Presence
Species or species habitat
known to occur within area

Rhipidura rufifrons
Rufous Fantail [592]

Species or species habitat
known to occur within area

Migratory Wetlands Species
Arenaria interpres
Ruddy Turnstone [872]

Foraging, feeding or related
behaviour known to occur
within area

Calidris acuminata
Sharp-tailed Sandpiper [874]

Foraging, feeding or related
behaviour known to occur
within area

Calidris canutus
Red Knot, Knot [855]

Endangered

Foraging, feeding or related
behaviour known to occur
within area

Calidris ferruginea
Curlew Sandpiper [856]

Critically Endangered

Foraging, feeding or related
behaviour known to occur
within area

Calidris melanotos
Pectoral Sandpiper [858]

Foraging, feeding or related
behaviour known to occur
within area

Calidris ruficollis
Red-necked Stint [860]

Calidris tenuirostris
Great Knot [862]

Foraging, feeding or related
behaviour known to occur
within area
Critically Endangered

Charadrius bicinctus
Double-banded Plover [895]

Foraging, feeding or related
behaviour known to occur
within area
Foraging, feeding or related
behaviour known to occur
within area

Charadrius leschenaultii
Greater Sand Plover, Large Sand Plover [877]

Vulnerable

Foraging, feeding or related
behaviour known to occur
within area

Charadrius mongolus
Lesser Sand Plover, Mongolian Plover [879]

Endangered

Foraging, feeding or related
behaviour known to occur
within area

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Gallinago megala
Swinhoe's Snipe [864]

Gallinago stenura
Pin-tailed Snipe [841]

Heteroscelus brevipes
Grey-tailed Tattler [59311]

Limosa lapponica
Bar-tailed Godwit [844]

Limosa limosa
Black-tailed Godwit [845]

Foraging, feeding or related
behaviour known to occur
within area
Foraging, feeding or related
behaviour likely to occur
within area
Foraging, feeding or related
behaviour likely to occur
within area
Foraging, feeding or related
behaviour known to occur
within area
Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

Name
Numenius madagascariensis
Eastern Curlew [847]

Numenius minutus
Little Curlew, Little Whimbrel [848]

Numenius phaeopus
Whimbrel [849]

Pandion haliaetus
Osprey [952]

Philomachus pugnax
Ruff (Reeve) [850]

Pluvialis fulva
Pacific Golden Plover [25545]

Tringa nebularia
Common Greenshank, Greenshank [832]

Tringa stagnatilis
Marsh Sandpiper, Little Greenshank [833]

Threatened

Type of Presence

Critically Endangered

Foraging, feeding or related
behaviour known to occur
within area
Foraging, feeding or related
behaviour likely to occur
within area
Foraging, feeding or related
behaviour known to occur
within area
Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area
Foraging, feeding or related
behaviour known to occur
within area
Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

Other Matters Protected by the EPBC Act
Commonwealth Land

[ Resource Information ]

The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.
Name
Commonwealth Land Commonwealth Land - Airservices Australia
Commonwealth Land - Australian & Overseas Telecommunications Corporation
Commonwealth Land - Australian Broadcasting Commission
Commonwealth Land - Australian Broadcasting Corporation
Commonwealth Land - Australian National University
Commonwealth Land - Australian Postal Commission
Commonwealth Land - Australian Postal Corporation
Commonwealth Land - Australian Telecommunications Commission
Commonwealth Land - Australian Telecommunications Corporation
Commonwealth Land - Commonwealth Bank of Australia
Commonwealth Land - Commonwealth Scientific & Industrial Research Organisation
Commonwealth Land - Commonwealth Trading Bank of Australia
Commonwealth Land - Defence Housing Authority
Commonwealth Land - Director of War Service Homes
Commonwealth Land - Reserve Bank of Australia
Commonwealth Land - Telstra Corporation Limited
Defence - 21 CONST REGT - HABERFIELD DEPOT
Defence - COCKATOO ISLAND DOCKYARD
Defence - DEFENCE PLAZA SYDNEY
Defence - DEGAUSSING RANGE
Defence - DSTO PYRMONT - (SEE SITE 1177)
Defence - ENDEAVOUR HOUSE - COOGEE
Defence - FLEET BASE WHARVES
Defence - FOREST LODGE (SYDNEY) TRG DEP
Defence - GARDEN ISLAND
Defence - GLADESVILLE TRAINING DEPOT
Defence - HMAS KUTTABUL (AC 30/5 Lot4 DP218946)

Name
Defence - HMAS PENGUIN
Defence - HMAS PLATYPUS - SPDU FOR DISPOSAL
Defence - HMAS WATERHEN
Defence - HMAS WATSON
Defence - JENNER BUILDING
Defence - KENSINGTON DEPOT
Defence - KISMET/HMAS KUTTABUL-POTTS PT
Defence - LADY GOWRIE HOUSE
Defence - LEICHHARDT STORES DEPOT
Defence - MARITIME COMD CTRE-POTTS POINT ; BOMERAH/TARANA
Defence - MARITIME HEADQUARTERS
Defence - MATERIAL RESEARCH LAB
Defence - MILLER'S POINT TRAINING DEPOT
Defence - NFI CHOWDER BAY (fuel depot)
Defence - NORTH SYDNEY - HYDRO OFFICE
Defence - OXFORD ST SYDNEY
Defence - PARKVIEW BUILDING - SYDNEY
Defence - RANDWICK (CARRINGTON RD)
Defence - RANDWICK BARRACKS
Defence - RANDWICK FRENCHMANS TRG
Defence - SPECTACLE ISLAND
Defence - SYDNEY UNIVERSITY REGIMENT - DARLINGTON
Defence - TRESCO
Defence - VAUCLUSE TRAINING DEPOT
Defence - VICTORIA BARRACKS - PADDINGTON
Defence - WILLOUGHBY TRG DEP
Defence - WOOLLOOMOOLOO CARPARK
Defence - ZETLAND NAVY SUPPLY CENTRE

Commonwealth Heritage Places
Name
Historic
Admiralty House Garden and Fortifications
Admiralty House and Lodge
Army Cottage with return verandah
Barracks Block
Barracks Group HMAS Watson
Batteries A83 and C9A
Battery B42
Battery for Five Guns
Biloela Group
Bondi Beach Post Office
Building VB1 and Parade Ground
Building VB2 Guard House
Buildings 31 and 32
Buildings MQVB16 and VB56
Buildings VB13, 15, 16 & 17
Buildings VB41, 45 & 53
Buildings VB60 and VB62
Buildings VB69, 75 & 76 including Garden
Buildings VB83, 84, 85, 87 & 89
Buildings VB90, 91, 91A & 92
Chain and Anchor Store (former)
Chowder Bay Barracks Group
Cliff House
Cockatoo Island Industrial Conservation Area
Commonwealth Avenue Defence Housing
Cottage at Macquarie Lighthouse
Customs Marine Centre
Defence site - Georges Heights and Middle Head
Factory
Fitzroy Dock
Garden Island Precinct
Gazebo
General Post Office
Golf Clubhouse (former)

[ Resource Information ]
State

Status

NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW

Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place

Name
HMAS Penguin
Headquarters 8th Brigade Precinct
Headquarters Training Command Precinct
Kirribilli House
Kirribilli House Garden & Grounds
Macquarie Lighthouse
Macquarie Lighthouse Group
Macquarie Lighthouse Surrounding Wall
Marine Biological Station (former)
Marrickville Post Office
Mess Hall (former)
Military Guard Room
Military Road Framework - Defence Land
Naval Store
Navy Refuelling Depot and Caretakers House
North Head Artillery Barracks
North Sydney Post Office
Office Building
Officers Mess, HQ Training Command
Paddington Post Office
Power House / Pump House
Prison Barracks Precinct
Pyrmont Post Office
Reserve Bank
Residences Group
Rigging Shed and Chapel
School of Musketry and Officers Mess, Randwick Army Barracks

State
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW

Status
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place
Listed place

Shark Point Battery
Snapper Island
Spectacle Island Explosives Complex
Sutherland Dock
Sydney Customs House (former)
Ten Terminal Regiment Headquarters and AusAid Training Centre

NSW
NSW
NSW
NSW
NSW
NSW

Listed place
Listed place
Listed place
Listed place
Listed place
Listed place

Thirty Terminal Squadron Precinct
Underground Grain Silos
Victoria Barracks Perimeter Wall and Gates
Victoria Barracks Precinct
Victoria Barracks Squash Courts
Woolwich Dock

NSW
NSW
NSW
NSW
NSW
NSW

Listed place
Listed place
Listed place
Listed place
Listed place
Listed place

Listed Marine Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species habitat
likely to occur within area
Ardea alba
Great Egret, White Egret [59541]

Species or species habitat
known to occur within area

Ardea ibis
Cattle Egret [59542]

Species or species habitat
may occur within area

Arenaria interpres
Ruddy Turnstone [872]

Foraging, feeding or related
behaviour known to occur
within area

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris canutus
Red Knot, Knot [855]

Foraging, feeding or related
behaviour known to occur
within area
Endangered

Foraging, feeding or related
behaviour known

Name

Threatened

Type of Presence
to occur within area

Calidris ferruginea
Curlew Sandpiper [856]

Critically Endangered

Foraging, feeding or related
behaviour known to occur
within area

Calidris melanotos
Pectoral Sandpiper [858]

Foraging, feeding or related
behaviour known to occur
within area

Calidris ruficollis
Red-necked Stint [860]

Calidris tenuirostris
Great Knot [862]

Foraging, feeding or related
behaviour known to occur
within area
Critically Endangered

Charadrius bicinctus
Double-banded Plover [895]

Foraging, feeding or related
behaviour known to occur
within area
Foraging, feeding or related
behaviour known to occur
within area

Charadrius leschenaultii
Greater Sand Plover, Large Sand Plover [877]

Vulnerable

Foraging, feeding or related
behaviour known to occur
within area

Charadrius mongolus
Lesser Sand Plover, Mongolian Plover [879]

Endangered

Foraging, feeding or related
behaviour known to occur
within area

Charadrius ruficapillus
Red-capped Plover [881]

Foraging, feeding or related
behaviour known to occur
within area

Cuculus saturatus
Oriental Cuckoo, Himalayan Cuckoo [710]

Species or species habitat
known to occur within area

Diomedea antipodensis
Antipodean Albatross [64458]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea epomophora (sensu stricto)
Southern Royal Albatross [1072]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea exulans (sensu lato)
Wandering Albatross [1073]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea gibsoni
Gibson's Albatross [64466]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea sanfordi
Northern Royal Albatross [64456]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Gallinago megala
Swinhoe's Snipe [864]

Gallinago stenura
Pin-tailed Snipe [841]

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Foraging, feeding or related
behaviour known to occur
within area
Foraging, feeding or related
behaviour likely to occur
within area
Foraging, feeding or related
behaviour likely to occur
within area
Species or species habitat
known to occur within area

Name
Heteroscelus brevipes
Grey-tailed Tattler [59311]

Threatened

Foraging, feeding or related
behaviour known to occur
within area

Himantopus himantopus
Black-winged Stilt [870]

Foraging, feeding or related
behaviour known to occur
within area

Hirundapus caudacutus
White-throated Needletail [682]

Lathamus discolor
Swift Parrot [744]

Type of Presence

Species or species habitat
known to occur within area

Critically Endangered

Limosa lapponica
Bar-tailed Godwit [844]

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Limosa limosa
Black-tailed Godwit [845]

Foraging, feeding or related
behaviour known to occur
within area

Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Endangered

Species or species habitat
may occur within area

Macronectes halli
Northern Giant Petrel [1061]

Vulnerable

Species or species habitat
may occur within area

Merops ornatus
Rainbow Bee-eater [670]

Species or species habitat
may occur within area

Monarcha melanopsis
Black-faced Monarch [609]

Species or species habitat
known to occur within area

Monarcha trivirgatus
Spectacled Monarch [610]

Species or species habitat
may occur within area

Motacilla flava
Yellow Wagtail [644]

Species or species habitat
known to occur within area

Myiagra cyanoleuca
Satin Flycatcher [612]

Species or species habitat
known to occur within area

Neophema chrysogaster
Orange-bellied Parrot [747]

Critically Endangered

Species or species habitat
may occur within area

Numenius madagascariensis
Eastern Curlew [847]

Critically Endangered

Foraging, feeding or related
behaviour known to occur
within area

Numenius minutus
Little Curlew, Little Whimbrel [848]

Numenius phaeopus
Whimbrel [849]

Pachyptila turtur
Fairy Prion [1066]

Foraging, feeding or related
behaviour likely to occur
within area
Foraging, feeding or related
behaviour known to occur
within area
Species or species habitat
known to occur within area

Name
Pandion haliaetus
Osprey [952]

Threatened

Species or species habitat
known to occur within area

Philomachus pugnax
Ruff (Reeve) [850]

Phoebetria fusca
Sooty Albatross [1075]

Foraging, feeding or related
behaviour known to occur
within area
Vulnerable

Pluvialis fulva
Pacific Golden Plover [25545]

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour known to occur
within area

Puffinus carneipes
Flesh-footed Shearwater, Fleshy-footed Shearwater
[1043]

Foraging, feeding or related
behaviour likely to occur
within area

Recurvirostra novaehollandiae
Red-necked Avocet [871]

Foraging, feeding or related
behaviour known to occur
within area

Rhipidura rufifrons
Rufous Fantail [592]

Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Type of Presence

Species or species habitat
known to occur within area

Endangered*

Sterna albifrons
Little Tern [813]

Species or species habitat
likely to occur within area

Breeding likely to occur
within area

Thalassarche bulleri
Buller's Albatross, Pacific Albatross [64460]

Vulnerable

Species or species habitat
may occur within area

Thalassarche cauta (sensu stricto)
Shy Albatross, Tasmanian Shy Albatross [64697]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche eremita
Chatham Albatross [64457]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche impavida
Campbell Albatross, Campbell Black-browed Albatross Vulnerable
[64459]

Species or species habitat
may occur within area

Thalassarche melanophris
Black-browed Albatross [66472]

Vulnerable

Species or species habitat
may occur within area

Thalassarche salvini
Salvin's Albatross [64463]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche steadi
White-capped Albatross [64462]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Tringa nebularia
Common Greenshank, Greenshank [832]

Tringa stagnatilis
Marsh Sandpiper, Little Greenshank [833]

Fish

Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

Name
Acentronura tentaculata
Shortpouch Pygmy Pipehorse [66187]

Festucalex cinctus
Girdled Pipefish [66214]

Filicampus tigris
Tiger Pipefish [66217]

Heraldia nocturna
Upside-down Pipefish, Eastern Upside-down Pipefish,
Eastern Upside-down Pipefish [66227]
Hippichthys penicillus
Beady Pipefish, Steep-nosed Pipefish [66231]

Threatened

Type of Presence
Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Hippocampus abdominalis
Big-belly Seahorse, Eastern Potbelly Seahorse, New
Zealand Potbelly Seahorse [66233]

Species or species habitat
may occur within area

Hippocampus whitei
White's Seahorse, Crowned Seahorse, Sydney
Seahorse [66240]

Species or species habitat
may occur within area

Histiogamphelus briggsii
Crested Pipefish, Briggs' Crested Pipefish, Briggs'
Pipefish [66242]

Species or species habitat
may occur within area

Lissocampus runa
Javelin Pipefish [66251]

Maroubra perserrata
Sawtooth Pipefish [66252]

Notiocampus ruber
Red Pipefish [66265]

Phyllopteryx taeniolatus
Common Seadragon, Weedy Seadragon [66268]

Solegnathus spinosissimus
Spiny Pipehorse, Australian Spiny Pipehorse [66275]

Solenostomus cyanopterus
Robust Ghostpipefish, Blue-finned Ghost Pipefish,
[66183]
Solenostomus paegnius
Rough-snout Ghost Pipefish [68425]

Solenostomus paradoxus
Ornate Ghostpipefish, Harlequin Ghost Pipefish,
Ornate Ghost Pipefish [66184]
Stigmatopora argus
Spotted Pipefish, Gulf Pipefish [66276]

Stigmatopora nigra
Widebody Pipefish, Wide-bodied Pipefish, Black
Pipefish [66277]

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Name
Stigmatopora olivacea
a pipefish [74966]

Threatened

Type of Presence
Species or species habitat
may occur within area

Syngnathoides biaculeatus
Double-end Pipehorse, Double-ended Pipehorse,
Alligator Pipefish [66279]

Species or species habitat
may occur within area

Trachyrhamphus bicoarctatus
Bentstick Pipefish, Bend Stick Pipefish, Short-tailed
Pipefish [66280]

Species or species habitat
may occur within area

Urocampus carinirostris
Hairy Pipefish [66282]

Species or species habitat
may occur within area

Vanacampus margaritifer
Mother-of-pearl Pipefish [66283]

Species or species habitat
may occur within area

Mammals
Arctocephalus forsteri
Long-nosed Fur-seal, New Zealand Fur-seal [20]

Species or species habitat
may occur within area

Arctocephalus pusillus
Australian Fur-seal, Australo-African Fur-seal [21]

Species or species habitat
may occur within area

Dugong dugon
Dugong [28]

Species or species habitat
may occur within area

Reptiles
Caretta caretta
Loggerhead Turtle [1763]

Endangered

Species or species habitat
known to occur within area

Chelonia mydas
Green Turtle [1765]

Vulnerable

Foraging, feeding or related
behaviour known to occur
within area

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Endangered

Foraging, feeding or related
behaviour known to occur
within area

Eretmochelys imbricata
Hawksbill Turtle [1766]

Vulnerable

Species or species habitat
known to occur within area

Natator depressus
Flatback Turtle [59257]

Vulnerable

Foraging, feeding or related
behaviour known to occur
within area

Pelamis platurus
Yellow-bellied Seasnake [1091]

Species or species habitat
may occur within area

Whales and other Cetaceans
Name
Mammals
Balaenoptera acutorostrata
Minke Whale [33]

[ Resource Information ]
Status

Species or species habitat
may occur within area

Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus
Blue Whale [36]

Type of Presence

Species or species habitat
may occur within area

Endangered

Species or species habitat
may occur within

Name

Status

Caperea marginata
Pygmy Right Whale [39]

Species or species habitat
may occur within area

Delphinus delphis
Common Dophin, Short-beaked Common Dolphin [60]

Eubalaena australis
Southern Right Whale [40]

Species or species habitat
may occur within area

Endangered

Grampus griseus
Risso's Dolphin, Grampus [64]

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Lagenorhynchus obscurus
Dusky Dolphin [43]

Megaptera novaeangliae
Humpback Whale [38]

Type of Presence
area

Species or species habitat
may occur within area

Vulnerable

Orcinus orca
Killer Whale, Orca [46]

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Sousa chinensis
Indo-Pacific Humpback Dolphin [50]

Species or species habitat
likely to occur within area

Stenella attenuata
Spotted Dolphin, Pantropical Spotted Dolphin [51]

Species or species habitat
may occur within area

Tursiops aduncus
Indian Ocean Bottlenose Dolphin, Spotted Bottlenose
Dolphin [68418]

Species or species habitat
likely to occur within area

Tursiops truncatus s. str.
Bottlenose Dolphin [68417]

Species or species habitat
may occur within area

Extra Information
State and Territory Reserves

[ Resource Information ]

Name
Garigal
Lane Cove
Parramatta River
Sydney Harbour

State
NSW
NSW
NSW
NSW

Invasive Species

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.
Name
Birds

Status

Type of Presence

Name
Acridotheres tristis
Common Myna, Indian Myna [387]

Alauda arvensis
Skylark [656]

Anas platyrhynchos
Mallard [974]

Carduelis carduelis
European Goldfinch [403]

Carduelis chloris
European Greenfinch [404]

Columba livia
Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Lonchura punctulata
Nutmeg Mannikin [399]

Passer domesticus
House Sparrow [405]

Passer montanus
Eurasian Tree Sparrow [406]

Pycnonotus jocosus
Red-whiskered Bulbul [631]

Streptopelia chinensis
Spotted Turtle-Dove [780]

Sturnus vulgaris
Common Starling [389]

Turdus merula
Common Blackbird, Eurasian Blackbird [596]

Frogs
Rhinella marina
Cane Toad [83218]

Mammals
Bos taurus
Domestic Cattle [16]

Canis lupus familiaris
Domestic Dog [82654]

Felis catus
Cat, House Cat, Domestic Cat [19]

Lepus capensis
Brown Hare [127]

Status

Type of Presence
Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur

Name
Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus norvegicus
Brown Rat, Norway Rat [83]

Rattus rattus
Black Rat, Ship Rat [84]

Vulpes vulpes
Red Fox, Fox [18]

Plants
Alternanthera philoxeroides
Alligator Weed [11620]

Anredera cordifolia
Madeira Vine, Jalap, Lamb's-tail, Mignonette Vine,
Anredera, Gulf Madeiravine, Heartleaf Madeiravine,
Potato Vine [2643]
Asparagus aethiopicus
Asparagus Fern, Ground Asparagus, Basket Fern,
Sprengi's Fern, Bushy Asparagus, Emerald Asparagus
[62425]
Asparagus asparagoides
Bridal Creeper, Bridal Veil Creeper, Smilax, Florist's
Smilax, Smilax Asparagus [22473]
Asparagus plumosus
Climbing Asparagus-fern [48993]

Asparagus scandens
Asparagus Fern, Climbing Asparagus Fern [23255]

Cabomba caroliniana
Cabomba, Fanwort, Carolina Watershield, Fish Grass,
Washington Grass, Watershield, Carolina Fanwort,
Common Cabomba [5171]
Chrysanthemoides monilifera
Bitou Bush, Boneseed [18983]

Chrysanthemoides monilifera subsp. monilifera
Boneseed [16905]

Chrysanthemoides monilifera subsp. rotundata
Bitou Bush [16332]

Status

Type of Presence
within area
Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Cytisus scoparius
Broom, English Broom, Scotch Broom, Common
Broom, Scottish Broom, Spanish Broom [5934]

Species or species habitat
likely to occur within area

Dolichandra unguis-cati
Cat's Claw Vine, Yellow Trumpet Vine, Cat's Claw
Creeper, Funnel Creeper [85119]

Species or species habitat
likely to occur within area

Eichhornia crassipes
Water Hyacinth, Water Orchid, Nile Lily [13466]

Species or species habitat
likely to occur

Name

Status

Type of Presence
within area

Genista linifolia
Flax-leaved Broom, Mediterranean Broom, Flax Broom
[2800]

Species or species habitat
likely to occur within area

Genista monspessulana
Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom [20126]

Species or species habitat
likely to occur within area

Genista sp. X Genista monspessulana
Broom [67538]

Lantana camara
Lantana, Common Lantana, Kamara Lantana, Largeleaf Lantana, Pink Flowered Lantana, Red Flowered
Lantana, Red-Flowered Sage, White Sage, Wild Sage
[10892]
Lycium ferocissimum
African Boxthorn, Boxthorn [19235]

Opuntia spp.
Prickly Pears [82753]

Pinus radiata
Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]
Protasparagus densiflorus
Asparagus Fern, Plume Asparagus [5015]

Protasparagus plumosus
Climbing Asparagus-fern, Ferny Asparagus [11747]

Rubus fruticosus aggregate
Blackberry, European Blackberry [68406]

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Sagittaria platyphylla
Delta Arrowhead, Arrowhead, Slender Arrowhead
[68483]

Species or species habitat
likely to occur within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii
Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species habitat
likely to occur within area

Salvinia molesta
Salvinia, Giant Salvinia, Aquarium Watermoss, Kariba
Weed [13665]

Species or species habitat
likely to occur within area

Senecio madagascariensis
Fireweed, Madagascar Ragwort, Madagascar
Groundsel [2624]

Species or species habitat
likely to occur within area

Nationally Important Wetlands
Name
Botany Wetlands

[ Resource Information ]
State
NSW

Caveat
The information presented in this report has been provided by a range of data sources as acknowledged at the end of the
report.
This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under
the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage
properties, Wetlands of International and National Importance, Commonwealth and State/Territory reserves, listed threatened,
migratory and marine species and listed threatened ecological communities. Mapping of Commonwealth land is not complete
at this stage. Maps have been collated from a range of sources at various resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only.
Where available data supports mapping, the type of presence that can be determined from the data is indicated in general
terms. People using this information in making a referral may need to consider the qualifications below and may need to seek
and consider other information sources.
For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State
vegetation maps, remote sensing imagery and other sources. Where threatened ecological community distributions are less
well known, existing vegetation maps and point location data are used to produce indicative distribution maps.

For species where the distributions are well known, maps are digitised from sources such as recovery plans and detailed
habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated under 'type of presence'. For
species whose distributions are less well known, point locations are collated from government wildlife authorities, museums,
and non-government organisations; bioclimatic distribution models are generated and these validated by experts. In some
cases, the distribution maps are based solely on expert knowledge.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine
The following species and ecological communities have not been mapped and do not appear in reports produced from this
database:
- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates
-33.85248 151.21052
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Summary
This Arboricultural Impact Assessment (AIA) has been conducted to assess
the impacts to the trees that are located along Cumberland Street, The Rocks.
A new lift to Sydney Harbour Bridge is to be installed. This report assesses
the potential impacts to six (6) trees located at Cumberland Street NSW 2000
(Diagram 1). This report has been prepared for the Roads and Maritime
Services of 71-79 Pyrmont Road, Pyrmont NSW 2009.
As can be seen in Diagram 1, the Kaffir Plum (Harpephyllum caffrum) trees
that line Cumberland Street appear to date from the 1943 period. These
include Trees 5 and 6. However, based on the size and DBH of Trees 1-4, I
would estimate these trees to be anywhere between 30-50 years old.
It would appear that Tree 1, is possible to retain however this tree has grown
in a very restricted root zone. Canopy reduction pruning will be required for
this tree to allow for the lift shaft. Based on the proposed design options the
removal of at least one large tree will be required. This will either be Tree 2
or Tree 5. The excavations required for the path that will extend from the
existing footpath will sever structural woody roots with both design options.
Trees 3 and 4 are less significant to the site and should not be a constraint.
Prior to any demolition or any tree removal works, a final tree removal and
retention plan shall be provided by the Project Arborist. This report can be
updated to include this plan. A separate site specific tree protection plan will
also be required. The tree removal and pruning shall be undertaken by a
Contracting Arborist with minimum AQF Level 3 Arboricultural
Qualifications. These removal works are to comply with the NSW Work
Cover Code of Practice for the Amenity Tree Industry
In summary, either Tree 2 or 5 will be required to be removed for this project.
They both have limited form and health compared to the surrounding trees.
Tree 2 has been extensively pruned and has signs of decay within the main
stems and has a structural fault in the main stem. The removal of this tree
may be restricted based on any heritage classification that may occur to the
surrounding concrete wall. Tree 5 will have an extensive root system that
will not allow any continuation of the existing footpath level past it. This tree
has quite poor form as the majority of the canopy is growing into the much
larger canopy of Tree 6. The deciding factor on which tree to remove may
end up lying with the heritage status of the concrete wall surrounding Tree 2.
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1

INTRODUCTION

1.1

This Arboricultural Impact Assessment (AIA) has been conducted to assess the impacts
to the trees in relation to the proposed works. The subject trees are located between the
Cumberland street walkway and Cumberland Street, directly adjacent to the Argyle Cut.
The site area contains a City of Sydney cleansing depot that is surrounded by several
mature trees. The proposed works entail installation of an elevator lift from ground
level with pedestrian access from the existing footpath to the elevator.

1.2

This report assesses the potential impacts to six (6) trees located at Cumberland Street,
The Rocks NSW 2009 (Diagram 1). This report has been prepared for Roads and
Maritime Services of 71-79 Pyrmont Bridge Road, Pyrmont NSW 2009 (hereinafter
referred to as “RMS”).

1.3

The purpose of this report is to collect the appropriate tree related data on the subject
trees and to provide advice on the categorization of the site trees in order to assist in
potential design layouts.

1.4

This AIA follows the requirements for Consulting Arborists reporting to CoS as
detailed in 8.2.1 Arboricultural Impact Assessment Report of Schedule 8 of the Sydney
Development Control Plan 2012.

1.5

This report also contains the following information required in City of Sydney
guidelines for Impact Assessment Reports:-

a) Reviewing the Architectural Drawings and assessing the potential impact of the proposed
development on existing trees to be retained, including assessment of any proposed
incursions to the canopy and/or root zone;
b) Advising Council’s representative if further investigations, such as root investigations or
internal diagnostic testing is required;
c) Recommending modifications to the design or construction methods where appropriate to
minimise adverse impact on trees considered worthy of retention including recommended
setbacks or other measures to avoid adverse impacts;
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d) Preparing a plan showing the trees to be removed and retained together with their
respective identification number based on the site survey. Trees to be removed shall be
shown with a bold dashed line;
e) Providing recommendations for tree protection measures to ensure the retention of healthy
trees as appropriate.

1.6

The site: This subject site is located between the Cumberland street walkway and
Cumberland Street, directly adjacent to the Argyle Cut. The site contains a City of
Sydney cleansing depot that is surrounded by several mature trees. The subject site
including tree numberings can be seen in Plan 1 (Appendix 1). The site area from
herein will be referred to as "the Site".

1.7

Documents and information provided: For this AIA Report I was given site concept
designs that at this stage have not been finalised. This AIA Report has been assessed
against these plans.
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Diagram 1: Location of subject site (Red arrow) (whereis.com.au, 2017)

Diagram 2: Image showing the site in 1943 (RTA, From the Skies 2007)
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1.8

The Site trees: This report collected the appropriate tree related data on the subject
trees concerning their health and condition. They were also part of a categorization
process that rated them from a high, medium or low retention rating.

The Tree Significance & Retention Value used in this AIA Report is known as the
Significance of a Tree Assessment Rating System, or STARS© system, created by the
Australian Institute of Consulting Arboriculturists (IACA). As noted by IACA, this
system is a free to use system by Arboriculturists, as at the date of this report. This
system allows a rating system utilising structured qualitative criteria to assist in
determining the retention value for a tree. To assist this process all definitions for terms
used in the Tree Significance - Assessment Criteria and Tree Retention Value - Priority
Matrix, are taken from the IACA Dictionary for Managing Trees in Urban
Environments (Draper and Richards 2009). The system uses a scale of High, Medium
and Low significance in the landscape. Once the landscape significance of an individual
tree has been defined, the retention value can be determined. The Retention Value is
selected between High, Medium, Low and Priority for removal.

This tree data for the site trees can be seen in Appendix 2 (Tree Health and Condition
Schedule).

All of the site trees are protected under Clause 3.5.3 Tree Management (CoS DCP
2012) and The CoS Local Environmental Plan (LEP) 2012, Part 5 Clause 5.9
Preservation of trees or vegetation.

1.9

The Proposed Works: The proposed works entail installation of an elevator lift from
ground level with pedestrian access from the existing footpath to the elevator. The
elevator will be constructed to reach the upper walkway of Cumberland steps. The
construction will entail a one (1) metre excavation at the base of the elevator piling
further below the one (1) metre excavation.

Excavation will be required for the

pedestrian footway between the footpath and the new proposed elevator and electrical
services will be required for the operation of the lift.
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2

METHODOLOGY

2.1

To record the health and condition of the trees, a Visual Tree Assessment (VTA) was
undertaken on the subject trees on 6th September 2017. This method of tree evaluation
is adapted from Matheny and Clark, 1994 and is recognised by The International
Society of Arboriculture. Individual tree assessments are listed in Appendix 2 in
tabulated format. All inspections were undertaken from the ground. No diagnostic
devices were used on these trees.

2.2

Tree Protection Zones (TPZ): The Tree Protection Zone (TPZ) is the principal means
of protecting trees on development sites. The TPZ is a combination of the root area and
crown area requiring protection. It is an area isolated from construction disturbance, so
that the tree remains viable. TPZ’s have been calculated for the site trees. The TPZ
calculation is based on the Australian Standard Protection of trees on development sites,
AS 4970, 2009. The Tree Protection Zones are shown in Plan 1 (Appendix 1). These
TPZ distances are calculated in an ideal situation and with the extent of structures
around the site trees, the roots will have grown in quite limited areas.

2.3

Structural Root Zone (SRZ): The SRZ is a specified distance measured from the trunk
that is set aside for the protection of tree roots, both structural and fibrous. The woody
root growth and soil cohesion in this area are necessary to hold the tree upright. SRZ
areas are also shown in Plan 1 (Appendix 1). The TPZ and SRZ are measured as a radial
measurement from the trunk. No roots should be severed within this area. A detailed
methodology on the TPZ and SRZ calculations can be found in Appendix 5.

2.4

Impact Assessment:

The site survey and concept plans provided by RMS were

assessed for the following:
•

Reduced Level (R.L.) at base of any site tree.

•

Incursions into the Tree Protection Zone (TPZ).

•

Assessment of the likely impact of the works.
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2.5

Terms: The following terms have been used in this report and due the extent of various
disciplines involved on a project of this size, basic terminologies have been used as
described below;

Foot print: The term footprint will relate to any proposed structure located above
Ground Level (GL) that may potentially affect the root zone of any tree or tree itself.
The structure may be as small as a rubbish bin or as large as an area of paving.

Excavation: This includes trenching, trenching and batters, footings for walls, trenching
for services, pipes, lighting telecommunications.

Hand dug: Excavation to occur by hand so as not to damage or sever any roots
associated with nearby trees. In general, the Project Arborist inspects or supervises this
work.

TPZ encroachments: The Australian Standard Protection of trees on development sites,
(AS 4970) recommends no more than 10% encroachment unless the TPZ can be
compensated elsewhere and contiguous with the TPZ. Any encroachment greater than
10% is considered a major encroachment. In this instance, the Project Arborist is
required to demonstrate that the tree would still remain viable due to the >10%
encroachment.

2.6

Report limitations: This report does not constitute a Tree Protection Plan. Once the
designs have been finalised, in conjunction with the findings of this report, a final Tree
Protection Plan can then be produced.
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3

TREE DATA & IMPACTS

3.1

As can be seen in Diagram 1, the Kaffir Plum (Harpephyllum caffrum) trees that line
Cumberland Street appear to date from the 1943 period.

These include Trees 5 and 6.

However, based on the size and diameter at breast height (DBH) of Trees 1-4, I would estimate
these trees to be anywhere between 30-50 years old.

As previously mentioned, the TPZ and SRZ distances for Trees 1-6 are calculated based
on open ground growing conditions. The site has footpaths, kerb and gutter and the
cleansing depot structures that the roots have had to compete against. Roots in general
will only breach concrete where it is thin, poorly mixed or has no reinforcing. The
structures surrounding the cleansing depot appear to be well constructed for their age. I
could not identify any cracks that would be associated with the surrounding tree roots
however the presence of tree roots under the concrete surface should not be discounted.

The roots from these trees will be in the top nine hundred (900) millimetres of soil
profile, if not less, due to the sub surface rock formations.

Due to these subsoil

constraints, any excavations within the root zone of any of the site trees is likely to have
some impact.

The tree data can be seen in the table below.
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Tree # Species

Tree Condition

1

Tree 1 is a large mature Cottonwood (Populus deltoides) in good health and

Cottonwood
(Populus
deltoides)

Image

condition growing in a restricted root zone. It appears that it has possibly self
seeded. It will be growing on top of a natural sandstone shelf that can be seen
in the image. The nearby building is approximately 2 metres from Tree 1. This
structure will be demolished. It is unlikely that new roots have penetrated
below the slab of this construction. No damage to the interior floor or walls
was noted from this tree.

2

Hackberry
(Celtis
australis)

Tree 2 is a mature Hackberry (Celtis australis) growing in a restricted
root space, being a raised planter bed of approximately 5x5 metres
square. The tree has been previously pruned, leaving large pruning points
of approx. 250mm in diameter. These old pruning wounds are starting to
develop decay within the heartwood areas of the open wounds. The
canopy has a north easterly bias and is growing into the canopy of Tree 5.
Of note, there is an inclusion forming at approximately 2 metres between
the two main stems of this tree to an extent where grass is growing within
the inclusion. It is not uncommon for this species to develop inclusions
that can sometimes fail.

As a result, this tree has a limited life

expectancy.
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3

Kaffir
Plum
(Harpephyllum
caffrum)

Tree 3 is a semi-mature Kaffir Plum (Harpephyllum caffrum) in good health
and condition. It will have a grafted root zone with Tree 2. It is growing
through the canopy of Tree 2. This tree would be considered to have a low
retention value.

4

Cocos
palm Tree 4 is a mature Cocos Palm (Syagrus romanzoffianum) in good health and
(Syagrus
romanzoffiana) condition. This tree has a low retention value.
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5

Kaffir
Plum Trees 5 and 6 are two large mature Kaffir Plum (Harpephyllum caffrum) in
(Harpephyllum
good health and condition growing either side of the entry path to the cleansing
caffrum)

depot. The trees have codominant canopies with each other. The canopy of
Tree 5 has an asymmetrical bias where is it is growing into the much larger
canopy of Tree 6.

6

Kaffir
Plum Tree 6 (Red arrow) is the more significant tree of the two and has a better form.
(Harpephyllum
The main trunk, first and second order branches are free of any cracks, splits or
caffrum)

fruiting bodies. Old pruning wounds are showing good occlusion, a sign that
the tree is photosynthesizing effectively. New extension growth was noted with
leaf colour showing good vitality. The tree would be considered to have a 95%
live canopy. The basal area and woody root zone were free of any ground
heaving, or lifting.
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3.2

Tree Protection Zone (TPZ) and Structural Root Zones (SRZ) breaches: It would appear
that Tree 1 is possible to retain, however this tree has grown in a very restricted root zone
(Plate 1). Canopy reduction pruning will be required for this tree to allow for the lift shaft.
Based on the proposed design options the removal of at least one large tree will be required.
This will either be Tree 2 or Tree 5. The excavations required for the path that will extend from
the existing footpath will sever structural woody roots with both design options (Plate 2).
Trees 3 and 4 are less significant to the site and should not be a constraint.

Plate 1: Image showing the root zone of Tree 1. P. Vezgoff.
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Plate 2: Image showing Tree 2 (left) and Tree 5 (right). Design option 1 is the red arrow for the path.
Design option 2 is the blue arrow for the path. P. Vezgoff.

3.3

Also of consideration is the electricity supply to the lift shaft, communications cables and sump
pump cabling, all of which will require trenching.

3.4

Trenching should not breach any SRZ area under any circumstance. Should there be no viable
alternative to trenching within the SRZ’s one or a combination of the following methodologies
must be applied –
3.4.1

Hydrovac
When undertaking hydro-vacuum excavation the water pressure shall be calibrated so
as to not damage, remove bark, or sever roots over 30mm in diameter.

Canopy clearance will require assessment based on the size truck that will be supplied.
Depending on the location of storage bays and site sheds it may be possible to park the
truck off the street provide canopy clearance is available. The truck should also be
kept out of the TPZ areas and not parked within any TPZ area for the duration of the
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works. No roots >30mm within the SRZ are to be cut or damaged. The Project
Arborist shall supervise these works.

3.4.2

Hand excavation
The use of mechanical excavation equipment is not permitted within a SRZ area.
Hand excavation will ensure that no roots within the SRZ are to be cut or damaged
that are >50mm in diameter. The Project Arborist shall supervise hand excavation
works within any SRZ area.

3.4.3

Thrust boring
Thrust boring will require entry and exit pits to execute this method of boring. These
entry and exit pits are required to be outside of any TPZ area. Or, exploratory
excavation will be required to assess whether any roots >50mm will be damaged for
the construction of the entry and exit pits. See Section 3.4.2 (Hand excavation). The
Thrust boring and entry and exit pit excavations shall be supervised by the Project
Arborist.

3.4.4

Mechanised excavation
A flat bucket attachment on the excavator can be used within the TPZ area of Tree 1
to locate roots, provided levels are reduced by small increments so as not to damage
any roots found. Should any roots >50mm be located hand excavation will follow.
This is to ensure that no roots within the TPZ are to be cut or damaged that are
>50mm in diameter. The Project Arborist shall supervise hand excavation works
within any TPZ area.

Should extensive roots be found then Hydrovac excavation (see 3.4.1) may be
required, as directed by the Project Arborist.
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3.5

New Paving or walking surfaces: New paving is proposed to access the lift shaft. Some
surface roots may be encountered from these trees. Any excavation for paving base within the
TPZ area of these trees shall be undertaken by hand. Any roots found fifty (50) millimetres in
diameter or less than, may be cleanly severed with a sharp saw. Any root found >50mm the
Project Arborist shall be contacted for further advice.

New surface finished should be

permeable to allow the exchange of water and oxygen to the root zones of the trees to be
retained.
3.6

Root investigations at this stage are not required as the proposed lift location can only be
located in one area that is limited. Piling equipment is anticipated to be used for this project
however if this changes further impacts to tree canopy on Tree 1 and surrounding trees may
occur. Further assessment will be required if this is the case.

3.7

Low value trees: Trees assessed as having a low retention value were Trees 2, 3, 4 and 5.
These trees were assessed at this value based on their poor condition, lack of good form and, in
general, are not long term specimens worthy of retention.

3.8

Planting within TPZ areas: The design requires planting within TPZ areas. No mechanised
cultivation of any TPZ area shall occur, only hand tools shall be used. Should any roots from
trees be found that are >50mm in diameter the plant should be moved so as not to sever the
roots. In general, it will be very difficult to achieve good growing results with new plants due
to the extensive grafted rootzones below Trees 1-6.
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4

TREE PROTECTION MEASURES

4.1

The recommendations within this report are to be in place PRIOR to the commencement
of any site works. “Site works” includes the demolition of existing structures or the
entrance onto the site of any machinery for excavation, soil remediation or large scale
rubbish removal.

4.2

A Project Arborist shall be appointed for this project so as to help manage any tree
related issues relating to the site trees during construction. Supervision of pruning
works (mostly Tree 1) and inspection of existing building footings, once removed, shall
be part of this process.

4.3

Due to the small working area that is the site, any tree protection fencing shall have to
be installed following the removal of the existing paving and concrete footpaths. It is
quite likely this fencing shall have to be moved at various phases of construction to
allow various works to occur.

4.4

Prior to any demolition or any tree removal works, a final tree removal and retention
plan shall be provided by the Project Arborist. This report can be updated to include this
plan. A separate site specific tree protection plan will also be required.

The tree

removal and pruning shall be undertaken by a Contracting Arborist with minimum AQF
Level 3 Arboricultural Qualifications. These removal works are to comply with the
NSW Work Cover Code of Practice for the Amenity Tree Industry.

4.5

Trees to be removed: Trees to be removed shall be felled so as to fall away from trees
to be retained. Care shall be taken so branches are not torn from the trees to be retained.
All trees to be removed shall be cut to ground level and stump ground to a depth of
three hundred (300) millimetres following inspection for any underground services.
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4.6

Building material storage: Areas on the site shall have to be set aside for the exclusive
use of:
•

Construction access points / roads

•

Position of site sheds and latrines and temporary services

•

Storage of materials

Any area set aside for the stockpiling of soil and waste shall have the appropriate
erosion control measures around this area as specified by an engineer. These erosion
control measures shall be monitored and maintained regularly throughout the
construction period of the site. These measures are to restrict any waste material
entering the TPZ areas of the trees to be retained.

4.7

Damaged trees: If any tree is damaged (bark tear, branch damage, root damage) during
construction the Project Arborist shall be notified as soon as possible so that remedial
action can be taken. Under no circumstances are construction personnel to repair any
damaged trees.

4.8

Excavation: Where excavation is undertaken within a recommended incursion or near a
TPZ, the edge of the excavation must be stabilised if left open for more than two (2)
days. Hessian sheeting or Jute matting may be used to cover any exposed excavation.
The face of the excavation is to be covered until completion of the permanent measure
(e.g. retaining wall) to prevent erosion within the TPZ.

4.9

Temporary irrigation: If any trenching or excavation is to occur within a TPZ then the
face of the excavation shall be covered with Hessian and kept moist.

4.10 TPZ encroachment: Any trenching through the TPZ areas for the electrical works shall
be required to be completed with the use of high pressure water or high pressure air in
order to create a trench where the pipes/conduit can be threaded under or through the
undamaged roots. This technique is used so as to minimise any severing of roots.
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4.11 Root Pruning: Any roots found during any excavation shall not be pruned unless under
fifty (50) millimetres in diameter. If roots are found and are over fifty (50) millimetres
in diameter, the Project Arborist shall be contacted immediately. Any tree roots over
fifty (50) millimetres in diameter that are damaged due to excavation or any other
construction work shall be pruned cleanly with a saw following approval by the Project
Arborist.
4.12 Erosion control fencing: Erosion control devices such as silt fencing or water diversion
structures shall be installed outside of any TPZ. These shall be installed so as sediment
or debris does not collect within the TPZ.
4.13 Spoil: Spoil from trenches or other excavations shall not be placed within TPZ areas.
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5
5.1

SITE INSPECTIONS

Site Induction: A site induction shall be undertaken between the Construction
Contractor and the appointed Project Arborist. This is to ensure that Construction
Contractor is made aware of the Inspection times and specific areas of the project that
will require Arboricultural supervision.

5.2

Site Inspections: In order to verify that retained trees have been correctly retained and
protected as per the Arborist recommendations, the following inspections are
recommended to occur:

1. A site inspection to certify the correct installation of the fencing and signage
measures.

2. A site inspection at mid-point of the project to certify the health and condition of the
trees.

3. A final site inspection to certify the condition of the trees at the completion of all
construction works and to detail any remediation works required to ensure the ongoing
good health and condition of the site trees.
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5.2

Additional Inspections. Additional inspections may be required as works proceed.
These may include, but not be limited to, the following;

5.3

•

Additional tree treatments

•

Fence repair

•

Design changes

•

Additional pruning for construction/crane clearance

•

Unapproved activity near trees
In summary, either Tree 2 or 5 will be required to be removed for this project. They
both have limited form and health compared to the surrounding trees. Tree 2 has been
extensively pruned and has signs of decay within the main stems and has a structural
fault in the main stem. The removal of this tree may be restricted based on any heritage
classification that may occur to the surrounding concrete wall. Tree 5 will have an
extensive root system that will not allow any continuation of the existing footpath level
past it. This tree has quite poor form as the majority of the canopy is growing into the
much larger canopy of Tree 6. The deciding factor on which tree to remove may end
up lying with the heritage status of the concrete wall surrounding Tree 2.

If you have any questions in relation to this report please contact me.

Paul Vezgoff
Consulting Arborist

Dip Arb (Dist), Arb III, Hort cert, AA, ISA
12th September 2017
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www.mooretrees.com.au
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Appendix 1

Plan 1- TPZ and SRZ distances
Plan 2 – Retention and Removal Values
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Appendix 2

Tree health & condition
assessment schedule
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TREE FIELD DATA SCHEDULE – Sydney Harbour Bridge project, Cumberland Street, The Rocks NSW 2000

Tree

Species

Height
(m)

Spread
(m)

DBH
(m)

Live
canopy
%

1

Cottonwood (Populus deltoides)

17

7

0.55

95

2

Hackberry (Celtis australis)

11

4.5

0.6

70

3

Kaffir Plum (Harpephyllum caffrum)

7

3

0.1

95

4

Cocos palm (Syagrus romanzoffiana)

11

2

0.3

95

5

Kaffir Plum (Harpephyllum caffrum)

14

6

0.6

95

6

Kaffir Plum (Harpephyllum caffrum)

14

6

0.9

95

Defects

SULE

No visual
defects
No visual
defects
No visual
defects
No visual
defects

2a May only live for 15-40
years
2c removed for more
suitable planting
2c removed for more
suitable planting
2c removed for more
suitable planting

No visual
defects
No visual
defects

2a May only live for 15-40
years
2a May only live for 15-40
years

Condition

Age

Good

Mature

Fair

Mature

Comments
Tree growing within a restricted root
zone sandstone shelf present. 2.3m from
structure.
Inclusion at 2 m decay in old pruning
wounds. asymmetrical bias to the north.

Good

Mature

Kaffir plum

Fair

Mature

Good

Mature

Good

Mature

50% of root zone covered by concrete.
Tree is suppressed by tree6. Canopy has
a northerly bias.
Cree in good health and condition. Tree
has broad spreading canopy.

TPZ (m)

SRZ (m)

6.6

2.8

7.2

2.8

1.2

1.6

3.6

1.6

7.2

2.8

10.8

3.2
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KEY
Tree No: Relates to the number allocated to each tree for the Tree Plans.
Height: Height of the tree to the nearest metre.
Spread: The average spread of the canopy measured from the trunk.
DBH: Diameter at breast height. An industry standard for measuring trees at 1.4 metres above ground level, this measurement is used to help calculate Tree Protection
Zones.
Live Crown Ratio: Percentage of foliage cover for a particular species.
Age Class: Young:
Mature:

Recently planted tree
20-90% of life expectancy

Semi-mature:< 20% of life expectancy
Over-mature:>90% of life expectancy

SULE: See SULE methodology in the Appendix 3
Tree Protection Zone (TPZ): The minimum area set aside for the protection of the trees trunk, canopy and root system throughout the construction process. Breaches
of the TPZ will be specified in the recommendations section of the report.
Structural Root Zone (SRZ): The SRZ is a specified distance measured from the trunk that is set aside for the protection of the trees roots both structural and fibrous.
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Appendix 3
Tree Significance - Assessment Criteria
1. High Significance in landscape
- The tree is in good condition and good vigour;
- The tree has a form typical for the species;
- The tree is a remnant or is a planted locally indigenous specimen and/or is rare or uncommon in the
local area or of botanical interest or of substantial age;
- The tree is listed as a Heritage Item, Threatened Species or part of an Endangered ecological community
or listed on Councils significant Tree Register;
- The tree is visually prominent and visible from a considerable distance when viewed from most
directions within the landscape due to its size and scale and makes a positive contribution to the local
amenity;
- The tree supports social and cultural sentiments or spiritual associations, reflected by the broader
population or community group or has commemorative values;
- The tree's growth is unrestricted by above and below ground influences, supporting its ability to reach
dimensions typical for the taxa in situ - tree is appropriate to the site conditions.
2. Medium Significance in landscape
- The tree is in fair-good condition and good or low vigour;
- The tree has form typical or atypical of the species;
- The tree is a planted locally indigenous or a common species with its taxa commonly planted in the local
area
- The tree is visible from surrounding properties, although not visually prominent as partially obstructed
by other vegetation or buildings when viewed from the street,
- The tree provides a fair contribution to the visual character and amenity of the local area,
- The tree's growth is moderately restricted by above or below ground influences, reducing its ability to
reach dimensions typical for the taxa in situ.
3. Low Significance in landscape
- The tree is in fair-poor condition and good or low vigour;
- The tree has form atypical of the species;
- The tree is not visible or is partly visible from surrounding properties as obstructed by other vegetation
or buildings,
- The tree provides a minor contribution or has a negative impact on the visual character and amenity of
the local area,
- The tree is a young specimen which may or may not have reached dimension to be protected by local
Tree Preservation orders or similar protection mechanisms and can easily be replaced with a suitable
specimen,
- The tree's growth is severely restricted by above or below ground influences, unlikely to reach
dimensions typical for the taxa in situ - tree is inappropriate to the site conditions,
- The tree is listed as exempt under the provisions of the local Council Tree Preservation Order or similar
protection mechanisms,
- The tree has a wound or defect that has potential to become structurally unsound.
Environmental Pest / Noxious Weed Species
- The tree is an Environmental Pest Species due to its invasiveness or poisonous/ allergenic properties,
- The tree is a declared noxious weed by legislation.
Hazardous/Irreversible Decline
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- The tree is structurally unsound and/or unstable and is considered potentially dangerous, - The tree is
dead, or is in irreversible decline, or has the potential to fail or collapse in full or part in the immediate to
short term.
The tree is to have a minimum of three (3) criteria in a category to be classified in that group.

Legend for Matrix Assessment.
IACA, 2010, IACA Significance of a Tree, Assessment Rating System (STARS), Institute of Australian Consulting
Arboriculturists, Australia, www.iaca.org.au
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Appendix 4

SULE categories (after Barrell, 2001)¹
SULE
Category
Long
1a

Description

1b

Trees that could be made suitable for retention in the long term by remedial tree care.

1c

Trees of special significance that would warrant extraordinary efforts to secure their long term retention.

Medium
2a

Trees that appeared to be retainable at the time of assessment for 15-40 years with an acceptable level of risk.
Trees that may only live for 15-40 years

2b

Trees that could live for more than 40 years but may be removed for safety or nuisance reasons

2c

Trees that could live for more than 40 years but may be removed to prevent interference with more suitable individuals

Trees that appeared to be retainable at the time of assessment for more than 40 years with an acceptable level of risk.
Structurally sound trees located in positions that can accommodate for future growth

or to provide for new planting.
2d

Trees that could be made suitable for retention in the medium term by remedial tree care.

Short
3a

Trees that appeared to be retainable at the time of assessment for 5-15 years with an acceptable level of risk.
Trees that may only live for another 5-15 years

3b

Trees that could live for more than 15 years but may be removed for safety or nuisance reasons.

3c

Trees that could live for more than 15 years but may be removed to prevent interference with more suitable individuals
or to provide for a new planting.

3d

Trees that require substantial remedial tree care and are only suitable for retention in the short term.

Remove

Trees that should be removed within the next five years.

4a

Dead, dying, suppressed or declining trees.

4b

Dangerous trees because of instability or loss of adjacent trees

4c

Dangerous trees because of structural defects

4d

Damaged trees not safe to retain.

4e

Trees that could live for more than 5 years but may be removed to prevent interference with more suitable individuals
or to provide for a new planting.

4f

Trees that are damaging or may cause damage to existing structures within 5 years.

Small

Small or young trees that can be reliably moved or replaced.

5a

Small trees less than 5m in height.

5b

Young trees less than 15 years old but over 5m in height.

1 (Barrell, J. (2001) “SULE: Its use and status into the new millennium” in Management of mature trees, Proceedings of the 4 th NAAA Tree Management
Seminar, NAAA, Sydney.
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Appendix 5

TPZ and SRZ methodology
Determining the Tree Protection Zone (TPZ)
The radium of the TPZ is calculated for each tree by multiplying its DBH x 12.

TPZ = DBH x 12
Where
DBH = trunk diameter measured at 1.4 metres above ground
Radius is measured from the centre of the stem at ground level.
A TPZ should not be less than 2 metres no greater than 15 metres (except where crown protection is
required.). Some instances may require variations to the TPZ.
The TPZ of palms, other monocots, cycads and tree ferns should not be less than 1 metre outside the
crown projection.
Determining the Structural Root Zone (SRZ)
The SRZ is the area required for tree stability. A larger area is required to maintain a viable tree.
The SRZ only needs to be calculated when major encroachment into a TPZ is proposed.
There are many factors that affect the size of the SRZ (e.g. tree height, crown area, soil type, soil
moisture). The SRZ may also be influenced by natural or built structures, such as rocks and footings. An
indicative SRZ radius can be determined from the trunk diameter measured immediately above the root
buttress using the following formula or Figure 1. Root investigation may provide more information on
the extent of these roots.
SRZ radius = (D x 50)0.42 x 0.64
Where
D = trunk diameter, in m, measured above the root buttress
NOTE: The SRZ for trees with trunk diameters less than 0.15m will be 1.5m (see Figure 1).
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FIGURE 1 - STRUCTURAL ROOT ZONE

Notes:
1 RSRZ is the structural root zone radius.
2 D is the stem diameter measured immediately above root buttress.
3 The SRZ for trees less than o.15 metres diameter is 1.5 metres.
4 The SRZ formula and graph do not apply to palms, other monocots, cycads and tree ferns.
5 This does not apply to trees with an asymmetrical root plate.
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Appendix 6

Explanatory Notes
• Mathematical abbreviations: > = Greater than; < = Less than.
• Measurements/estimates: All dimensions are estimates unless otherwise indicated. Less reliable
estimated dimensions are indicated with a '?'.
• Species: The species identification is based on visual observations and the common English name of
what the tree appeared to be is listed first, with the botanical name after in brackets. In some instances,
it may be difficult to quickly and accurately identify a particular tree without further detailed
investigations. Where there is some doubt of the precise species of tree, it is indicated with a '?' after the
name in order to avoid delay in the production of the report. The botanical name is followed by the
abbreviation sp if only the genus is known. The species listed for groups and hedges represent the main
component and there may be other minor species not listed.
• Height: Height is estimated to the nearest metre.
• Spread: The maximum crown spread is visually estimated to the nearest metre from the centre of the
trunk to the tips of the live lateral branches.
• Diameter: These figures relate to 1.4m above ground level and are recorded in centimetres. If
appropriate, diameter is measure with a diameter tape. ‘M’ indicates trees or shrubs with multiple
stems.
• Estimated Age: Age is estimated from visual indicators and it should only be taken as a provisional
guide. Age estimates often need to be modified based on further information such as historical records
or local knowledge.
• Distance to Structures: This is estimated to the nearest metre and intended as an indication rather than
a precise measurement.
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Curriculum Vitae
PAUL VEZGOFF - MOORE TREES P O Box 3114, Austinmer NSW 2515
P 0242 680 425
M 0411 712 887 E enquiries@mooretrees.com.au W www.mooretrees.com.au
EDUCATION and QUALIFICATIONS
• 2007 – Diploma of Arboriculture (AQF Cert V) Ryde TAFE. (Distinction)
• 1997 – Completed Certificate in Crane and Plant Electrical Safety
• 1996 – Attained Tree Surgeon Certificate (AQF Cert II) at Ryde TAFE
• 1990 – Completed two month intensive course on garden design at the Inchbald School of Design,
London, United Kingdom
• 1990 – Completed patio, window box and balcony garden design course at Brighton College of
Technology, United Kingdom
• 1989 – Awarded the Big Brother Movement Award for Horticulture (a grant by Lady Peggy Pagan to
enable horticulture training in the United Kingdom)
• 1989 – Attained Certificate of Horticulture (AQF Cert IV) at Wollongong TAFE
INDUSTRY EXPERIENCE
Moore Trees Arboricultural Services

January 2006 to date

Tree Consultancy and tree ultrasound. Tree hazard and risk assessment, Arborist development application reports
Tree management plans.

Woollahra Municipal Council

Oct 1995 to February 2008

ARBORICULTURE TECHNICAL OFFICER
August 2005 – February 2008
ACTING COORDINATOR OF TREES MAINTENANCE
June – July 2005, 2006
TEAM LEADER
January 2003 – June 2005
September 2000 – January 2003
HORTICULTURALIST
October 1995 – September 2000

Northern Landscape Services
Tradesman for Landscape Construction business
Paul Vezgoff Garden Maintenance (London, UK)

July to Oct 1995
Sept 1991 to April 1995

CONFERENCES AND WORKSHOPS ATTENDED
•
•
•
•
•
•
•
•
•
•
•
•
•

International Society of Arboriculture Conference (Canberra May 2017)
QTRA Conference, Sydney Australia (November 2016)
TRAQ Conference, Auckland NZ (October 2013)
International Society of Arboriculture Conference (Brisbane 2008)
Tree related hazards: recognition and assessment by Dr David Londsdale (Brisbane 2008)
Tree risk management: requirements for a defensible system by Dr David Londsdale (Brisbane 2008)
Tree dynamics and wind forces by Ken James (Brisbane 2008)
Wood decay and fungal strategies by Dr F.W.M.R. Schwarze (Brisbane 2008)
Tree Disputes in the Land & Environment Court – The Law Society (Sydney 2007)
Barrell Tree Care Workshop- Trees on construction sites (Sydney 2005).
Tree Logic Seminar- Urban tree risk management (Sydney 2005)
Tree Pathology and Wood Decay Seminar presented by Dr F.W.M.R. Schwarze (Sydney 2004)
Inaugural National Arborist Association of Australia (NAAA) tree management workshop- Assessing
hazardous trees and their Safe Useful Life Expectancy (SULE) (Sydney 1997).

Page 37
Moore Trees Arboricultural Impact Assessment Report, SHB Lifts

13/09/2017

Appendix I
Aboriginal AHIMS search

This page to be deleted from the REF. This template should be used in conjunction with procedure EIA-P05-2.
Printed copies of this document are uncontrolled.

AHIMS Web Services (AWS)
Search Result

Purchase Order/Reference : 80816421-NorthJune

Client Service ID : 229068

Cardno (NSW) Pty Ltd - St Leonards
PO Box 19
St Leonards New South Wales 1590
Attention: Shani Archer
Email: shani.archer@cardno.com.au
Dear Sir or Madam:
AHIMS Web Service search for the following area at Lat, Long From : -33.8482, 151.2101 - Lat, Long To :
-33.8441, 151.2166 with a Buffer of 50 meters, conducted by Shani Archer on 08 June 2016.
The context area of your search is shown in the map below. Please note that the map does not accurately
display the exact boundaries of the search as defined in the paragraph above. The map is to be used for
general reference purposes only.

A search of the Office of the Environment and Heritage AHIMS Web Services (Aboriginal Heritage Information
Management System) has shown that:
0 Aboriginal sites are recorded in or near the above location.
0 Aboriginal places have been declared in or near the above location. *

Date: 08 June 2016

If your search shows Aboriginal sites or places what should you do?
You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the
search area.
If you are checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of
practice.
You can get further information about Aboriginal places by looking at the gazettal notice that declared it.
Aboriginal places gazetted after 2001 are available on the NSW Government Gazette
(http://www.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be obtained from
Office of Environment and Heritage's Aboriginal Heritage Information Unit upon request
Important information about your AHIMS search
The information derived from the AHIMS search is only to be used for the purpose for which it was requested.
It is not be made available to the public.
AHIMS records information about Aboriginal sites that have been provided to Office of Environment and
Heritage and Aboriginal places that have been declared by the Minister;
Information recorded on AHIMS may vary in its accuracy and may not be up to date .Location details are
recorded as grid references and it is important to note that there may be errors or omissions in these
recordings,
Some parts of New South Wales have not been investigated in detail and there may be fewer records of
Aboriginal sites in those areas. These areas may contain Aboriginal sites which are not recorded on AHIMS.
Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded
as a site on AHIMS.
This search can form part of your due diligence and remains valid for 12 months.

3 Marist Place, Parramatta NSW 2150
Locked Bag 5020 Parramatta NSW 2220
Tel: (02) 9585 6380 Fax: (02) 9873 8599

ABN 30 841 387 271
Email: ahims@environment.nsw.gov.au
Web: www.environment.nsw.gov.au

AHIMS Web Services (AWS)
Search Result

Purchase Order/Reference : 80816421 -SHB map3

Client Service ID : 249962

Cardno (NSW) Pty Ltd - St Leonards
PO Box 19
St Leonards New South Wales 1590
Attention: Shani Archer
Email: shani.archer@cardno.com.au
Dear Sir or Madam:
AHIMS Web Service search for the following area at Lat, Long From : -33.8597, 151.2059 - Lat, Long To :
-33.8572, 151.2098 with a Buffer of 50 meters, conducted by Shani Archer on 19 October 2016.
The context area of your search is shown in the map below. Please note that the map does not accurately
display the exact boundaries of the search as defined in the paragraph above. The map is to be used for
general reference purposes only.

A search of the Office of the Environment and Heritage AHIMS Web Services (Aboriginal Heritage Information
Management System) has shown that:
0 Aboriginal sites are recorded in or near the above location.
0 Aboriginal places have been declared in or near the above location. *

Date: 19 October 2016

If your search shows Aboriginal sites or places what should you do?
You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the
search area.
If you are checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of
practice.
You can get further information about Aboriginal places by looking at the gazettal notice that declared it.
Aboriginal places gazetted after 2001 are available on the NSW Government Gazette
(http://www.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be obtained from
Office of Environment and Heritage's Aboriginal Heritage Information Unit upon request
Important information about your AHIMS search
The information derived from the AHIMS search is only to be used for the purpose for which it was requested.
It is not be made available to the public.
AHIMS records information about Aboriginal sites that have been provided to Office of Environment and
Heritage and Aboriginal places that have been declared by the Minister;
Information recorded on AHIMS may vary in its accuracy and may not be up to date .Location details are
recorded as grid references and it is important to note that there may be errors or omissions in these
recordings,
Some parts of New South Wales have not been investigated in detail and there may be fewer records of
Aboriginal sites in those areas. These areas may contain Aboriginal sites which are not recorded on AHIMS.
Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded
as a site on AHIMS.
This search can form part of your due diligence and remains valid for 12 months.

3 Marist Place, Parramatta NSW 2150
Locked Bag 5020 Parramatta NSW 2220
Tel: (02) 9585 6380 Fax: (02) 9873 8599

ABN 30 841 387 271
Email: ahims@environment.nsw.gov.au
Web: www.environment.nsw.gov.au

rms.nsw.gov.au
contactus@rms.nsw.gov.au
Customer feedback
Roads and Maritime
Locked Bag 928,
North Sydney NSW 2059

