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In 2012, the NSW Government received an unsolicited proposal from a Consortium 
made up of Transurban and the Westlink M7 Shareholders to design, build, operate, 
maintain and finance a tolled motorway linking the F3 Freeway at Wahroonga to the
Hills M2 Motorway at the Pennant Hills Road interchange at West Pennant Hills 
in northern Sydney.
 
Roads and Maritime Services is working with the proponents to commence 
community consultation, with exhibition of an environmental impact statement and 
lodgement of an application for environmental and planning approval.
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Executive summary 

Introduction and need 
Roads and Maritime Services is proposing to construct and operate a tolled 
motorway linking the F3 Freeway at Wahroonga to the Hills M2 Motorway at the 
Pennant Hills Road interchange at Carlingford in northern Sydney (the F3-M2). The 
F3-M2 (the project) would comprise road tunnel(s) generally following the alignment 
of Pennant Hills Road. At the northern and southern end of the project, interchanges 
would connect the tunnels to the F3 Freeway, the Hills M2 Motorway, Pennant Hills 
Road and the Pacific Highway.  
 
The project is an unsolicited proposal that has been submitted by the Transurban 
and the Westlink M7 Motorway shareholders to the NSW Government. The project 
would be delivered through a design and construct (D&C) contract aimed at 
delivering an innovative, cost effective and environmentally-responsive design for the 
project. The design would evolve through the environmental assessment process to 
determine the preferred design. The preferred design would be presented in the 
future Environmental Impact Statement.  
 
The project would deliver a high standard motorway that integrates with the regional 
transport network. The key benefits of the project include: 
 
 Provision of an efficient and effective National Land Transport Network 

connection through Sydney delivering improved efficiency for national freight 
carriers and long-distance transport operators.  

 Improvements to travel conditions and reliability of Pennant Hills Road for 
motorists, road-based public transport and cyclists.  

 Improvements to local amenity and connectivity for people living, working and 
travelling along Pennant Hills Road due to decreases in traffic volumes and the 
associated reductions in air and noise emissions.  

 Improvements to road safety along Pennant Hills Road. 

 Serving the current and future growth needs of long-distance travel, particularly 
freight. 

 
Planning and assessment process 
The project is permissible without consent by virtue of clause 94 of State 
Environmental Planning Policy (Infrastructure) 2007 (ISEPP), meaning that the 
project is an activity within the meaning of Part 5 of the EP&A Act and Roads and 
Maritime is the determining authority.   
 
Roads and Maritime, as proponent and determining authority, has formed the view 
that the project is likely to significantly affect the environment. On this basis, the 
project is declared to be State significant infrastructure (SSI) under section 115U(2) 
of the EP&A Act by reason of the operation clause 14 and clause 1 of Schedule 3 of 
State Environmental Planning Policy (State and Regional Development) 2011 (SRD 
SEPP).  
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Accordingly, the project is subject to Part 5.1 of the EP&A Act and approval from the 
Minister for Planning and Infrastructure is required under section 115W of the EP&A 
Act. 
 
This State significant infrastructure application represents the first stage of the 
planning process under the EP&A Act. 
 
Proposed scope of the environmental impact statement  
The purpose of this application report is to comply with section 115X of the EP&A Act 
and to assist the formulation of environmental assessment requirements by the 
Director-General under section 115Y of the EP&A Act, which would inform the 
preparation of the Environmental Impact Statement. This application report does the 
following: 
 
 Describes the project. 

 Considers the potential environmental issues for the project.  

 Identifies key environmental issues for the project, including: 

 Traffic. 

 Noise and vibration. 

 Air quality. 

 Biodiversity. 

 Urban design, landscape character and views. 

 Social and economic. 

 Geology and soils. 

 Surface water and flooding. 

 Outlines other non-key environmental issues including: 

 Non-Aboriginal heritage. 

 Aboriginal heritage. 

 Land use and property. 

 Hazards and risk. 

 Resource management and waste minimisation. 

 Greenhouse gas and climate change. 

This application report and the Director-General’s environmental assessment 
requirements would inform the preparation of an Environmental Impact Statement for 
the project.  
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Abbreviations and Glossary 
 
Term  Definition 

AADT 
AHIMS 
ASRIS 
BTEX 

Average Annual Daily Traffic 
Aboriginal Heritage Information Management System 
Australian Soils Resource Information System 
Abbreviation used for four related compounds found in coal 
tar, crude petroleum and a wide range of petroleum 
products. The compounds are Benzene, Toluene, 
Ethylbenzene and Xylenes. 

CEMP 
CHAR 
CO 
CSIRO 
 
D&C 

Construction environmental management plan 
Cultural heritage assessment report 
Carbon monoxide 
Commonwealth Scientific and Industrial Research 
Organisation 
Design & construct 

DECCW 
 
EEC 
EIS 

Department of Environment and Climate Change and 
Water (former) 
Endangered ecological community 
Environmental Impact Statement 

EPA Environment Protection Authority 
EP&A Act Environmental Planning and Assessment Act 1979 
EPBC Act Environment Protection and Biodiversity Conservation Act 

1999 
FM Act Fisheries Management Act 1994 
F3 Freeway The F3 Freeway, now known as the M1 Pacific Motorway 
GDE 
GHG 
Grade separation 
 
LEP 
LGA 
NOx 
NSW 

Groundwater dependent ecosystem 
Greenhouse gases 
The separation of road, rail or other traffic so that crossing 
movements at intersections are at different levels. 
Local environmental plan 
Local government area 
Nitrogen oxides 
New South Wales 

OEH 
PACHCI 
 
PAH 
PEA 

Office of Environment and Heritage 
Procedure for Aboriginal Cultural Heritage Consultation 
and Investigation 
Polycyclic aromatic hydrocarbon 
Preliminary Environmental Assessment 

PM10 
PM2.5 
Roads and Maritime 

Particulate matter with diameter of 10 micrometers or less 
Particulate matter with diameter of 2.5 micrometers or less 
Roads and Maritime Services (formerly known as RTA) 

RTA Roads and Traffic Authority  
SEPP 
Strahler stream 
ordering process 

State environmental planning policy 
A stream classification system where waterways are given 
an ‘order’ according to the number of additional tributaries 
associated with each waterway. This is used as a measure 
of system complexity and therefore the potential for fish 
habitat to be present. Flow paths at the top of a catchment 
are assigned the number 1. 

SWMP 
Signalised intersection 
 
TAGG 

Soil and water management plan 
An intersection where traffic flows are controlled by traffic 
lights 
Transport Authorities Greenhouse Group 
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TBM Tunnel boring machine 
TSC Act 
VENM 

Threatened Species Conservation Act 1995 
Virgin excavated natural material 

WARR Act Waste Avoidance and Resource Recovery Act 2001 
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1 Introduction 

1.1 Overview of the project 

Roads and Maritime Services is proposing to construct and operate a tolled 
motorway linking the F3 Freeway at Wahroonga to the Hills M2 Motorway at the 
Pennant Hills Road interchange at Carlingford in northern Sydney (the project). 
 
The project would be located within The Hills, Hornsby and Ku-ring-gai local 
government areas about 20 kilometres north-west of the central business district of 
Sydney. It would span the suburbs of Wahroonga, Normanhurst, Thornleigh, Pennant 
Hills, Beecroft, West Pennant Hills, Carlingford and North Rocks. The project would 
consist of underground tunnel(s) generally following the alignment of Pennant Hills 
Road. At the northern and southern end of the project, interchanges would connect 
the tunnels to the F3 Freeway, the Hills M2 Motorway, Pennant Hills Road and the 
Pacific Highway.   
 
The regional context of the project is shown in Figure 1-1. The general location of the 
project is shown in Figure 1-2. 
 
The project would be delivered through a design and construct (D&C) contract aimed 
at delivering an innovative, cost effective and environmentally-responsive design for 
the project. The design, within the broad scope as described in Section 3, would 
evolve through the environmental assessment process to determine the preferred 
design. The preferred design would be presented in the future Environmental Impact 
Statement.  
 
The project is an unsolicited proposal and subject to a final binding agreement. 
Funding arrangements for the project would include changes to tolling for heavy 
vehicles on some Sydney motorways. 
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Figure 1-1 Regional context of the project
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Figure 1-2 Local Context of the Project
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Pennant Hills Road between the F3 Freeway and the Hills M2 Motorway forms part 
of the AusLink National Land Transport Network, a network of roads connecting the 
mainland states and territories of Australia. Vehicles using Pennant Hills Road 
between the F3 Freeway and the Hills M2 Motorway share the road with heavy 
vehicles transporting freight to, from or through Sydney to major cities and regional 
centres such as the Central Coast, Newcastle, Brisbane and Melbourne.  
 
This section of Pennant Hills Road between the F3 Freeway and the Hills M2 
Motorway is one of the two remaining sections of the urban National Land Transport 
Network within Sydney that is not of a motorway standard.  
 
The project would deliver a high standard motorway that integrates with the regional 
transport network. The key benefits of the project include: 
 
 Provision of an efficient and effective National Land Transport Network 

connection through Sydney delivering improved efficiency for national freight 
carriers and long-distance transport operators.  

 Improvements to travel conditions and reliability of Pennant Hills Road for 
motorists, road-based public transport and cyclists.  

 Improvements to local amenity and connectivity for people living, working and 
travelling along Pennant Hills Road due to decreases in traffic volumes and the 
associated reductions in air and noise emissions.  

 Improvements to road safety along Pennant Hills Road. 

 Serving the current and future growth needs of long-distance travel, particularly 
freight. 

 
1.2 Purpose of this document  

This application report has been prepared to support a State significant infrastructure 
application under section 115X of the NSW Environmental Planning and Assessment 
Act 1979 (the EP&A Act). 
 
The project is permissible without consent by virtue of clause 94 of State 
Environmental Planning Policy (Infrastructure) 2007 (ISEPP), meaning that the 
project is an activity within the meaning of Part 5 of the EP&A Act and Roads and 
Maritime is the determining authority.   
 
Roads and Maritime, as proponent and determining authority, has formed the view 
that the project is likely to significantly affect the environment. On this basis, the 
project is declared to be State significant infrastructure (SSI) under section 115U(2) 
of the EP&A Act by reason of the operation clause 14 and clause 1 of Schedule 3 of 
State Environmental Planning Policy (State and Regional Development) 2011 (SRD 
SEPP).  
 
The requirements of clause 192 of the Environmental Planning and Assessment 
Regulation 2000 for applications seeking approval of the Minister for Planning and 
Infrastructure to carry out State significant infrastructure are addressed in Attachment 
A to this report. 
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The purpose of this application report is to assist the formulation of environmental 
assessment requirements by the Director-General under section 115Y of the EP&A 
Act. This application report does the following: 
 
 Describes the project. 

 Considers the key potential environmental issues for the project.  

 Considers the other potential environmental issues for the project. 

 Identifies the proposed scope of the environmental assessment and proposed 
further assessments. 

 
This report is based on the broad scope developed to date and includes a 
conservative level of flexibility in the project design to allow for innovation in 
determining the preferred project design while identifying worst-case environmental 
issues. It is expected that the design development process would determine a 
preferred project design that avoids and minimises environmental impacts. 
 
The application report and the Director-General’s environmental assessment 
requirements would inform the preparation of an Environmental Impact Statement for 
the project. The form and content of the Environmental Impact Statement would be in 
accordance with clauses 6 and 7 of Schedule 2 of the Environmental Planning and 
Assessment Regulation 2000 or as otherwise notified by the Director-General. 
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2 Background 

2.1 Strategic context and project need 

Sydney’s strategic road network, which includes Sydney’s motorway network, 
supports economic growth across the Sydney metropolitan area by connecting 
people to jobs, and allowing businesses to trade with each other (Infrastructure NSW, 
2012). It also supports freight movements to, from and through Sydney.   
 
The population of Sydney is forecast to grow from around 4.3 million today, to 5.6 
million by around 2031 (NSW Government, 2013). Under the draft Metropolitan 
Strategy for Sydney (NSW Government, 2013), the NSW Government has also: 
 
 Set targets to house an additional 81,000 residents and establish 39,000 new 

jobs in the northern region of Sydney by 2031.  

 Identified the priority to strengthen, reinforce and extend Sydney’s Global 
Economic Corridor to create at least 59,000 additional jobs by 2031. This 
includes areas in the northern region of Sydney, such as Chatswood, Macquarie 
Park and the Norwest Business Park. To achieve this growth, there is recognition 
of the need to prioritise, amongst other aspects, projects that support efficient 
movement of people and goods to and from the corridor. 

 Identified opportunities to provide additional housing and jobs along the North 
West Rail Link corridor.  

 
The majority of commercial transport demand in NSW and south-eastern Australia is 
serviced by road freight, with Sydney being the most common point of either origin or 
destination (SKM, 2004). As Sydney’s population and economy continue to grow, 
efficient transport systems will become increasingly important in servicing future 
growth. The draft Metropolitan Strategy for Sydney recognises the importance of 
strengthening these connections within Sydney and beyond, including the need to 
improve these connections to the north for freight and passengers. 
 
Following the completion of the Westlink M7 Motorway, the connection between the 
F3 Freeway and the Hills M2 Motorway represents an important ‘missing link’ in 
Sydney’s motorway network. This has required traffic travelling to, from or through 
Sydney to share the section of Pennant Hills Road between the F3 Freeway and Hills 
M2 Motorway. This includes traffic travelling to or from major cities and centres 
intrastate and interstate, such as the Central Coast and Newcastle, Brisbane and 
Melbourne.  
 
Pennant Hills Road between the F3 Freeway and the Hills M2 Motorway is also part 
of the AusLink National Land Transport Network (National Road Network). This is a 
network of roads that provides connections between all mainland states and 
territories of Australia. The primary objectives of the National Road Network are to 
facilitate overseas and interstate trade, support regional development and allow safe 
and reliable access to major population centres. Projects to improve road safety and 
freight efficiency have been completed or are being implemented along the network 
between Brisbane, Sydney, Canberra and Melbourne. This section of Pennant Hills 
Road is one of the two remaining sections of the National Road Network within 
Sydney that is not of a motorway standard. The other is King Georges Road, located 
in southern Sydney. 
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Pennant Hills Road also provides local access for residents and businesses along 
the route, and services bus connections for commuters accessing local destinations 
or train stations at Pennant Hills, Thornleigh and Hornsby. Cyclists and pedestrians 
also travel along Pennant Hills Road. 
 
As result, Pennant Hills Road not only services a mix of trip purposes and functions, 
but also carries high volumes of traffic. It also experiences congestion during peak 
periods, resulting in low average peak travel speeds, unreliable travel times and 
disruptions to inter-regional traffic movements. Of the total daily traffic volumes, the 
inter-regional and long distance traffic on Pennant Hills Road was estimated at 
around 23 per cent in 2004. Between 2007 and 2012, the section of Pennant Hills 
Road north of the Hills M2 Motorway had a total of 1,005 crashes, with three fatal 
and 352 serious crashes. Just under half of these accidents were a result of rear-end 
collisions.  
 
In addition to impacts on the performance of Pennant Hills Road, the increase in daily 
volumes of heavy vehicle traffic has led to a reduction in local amenity. Increased 
congestion, risk of accidents, traffic noise and air quality impacts from vehicle 
emissions are affecting the quality of life of people living and working within the 
immediate area. With traffic pressure along Pennant Hills Road set to increase 
further, there is a need to provide an alternative to Pennant Hills Road for social and 
environmental reasons.  
 
Sydney currently has a comprehensive rail network that could be enhanced to cater 
for some of the additional transport demand generated by its growing population. 
Significant investments in rail-based freight and passenger transport are required and 
have been proposed, such as the Epping to Thornleigh Third Track project and the 
North West Rail Link. Although these improvements will play an important role in 
servicing the corridor, public transport alone and in particular rail transport, is unlikely 
to satisfy future growth in transport demand (SKM, 2004). As traffic volumes grow, 
there will be greater pressure to improve the efficiency of the National Road Network 
to service expanding commercial centres and cater for local and district freight 
transport demands and in doing so, support the State’s economy. 
 
As such, the provision of a new motorway link between the F3 Freeway and Hills M2 
Motorway would: 
 
 Improve travel conditions and reliability on Pennant Hills Road for motorists, road-

based public transport and cyclists. 

 Improve the local amenity and connectivity for people living and working along 
Pennant Hills Road due to decreases in traffic volumes, improvements to road 
safety and the associated reductions in air and noise emissions.  

 Serve the future growth needs of long-distance travel. 
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Several State and national planning strategies have identified the need to support 
commercial freight movements through provision of efficient transport networks. 
Some strategies recognise a general need for improvements to the National Road 
Network, and others a specific need for a link between the F3 Freeway and the Hills 
M2 Motorway. As such, the project is considered to be consistent with the following 
relevant strategic planning documents: 
 
 Australian Government’s Nation Building Program. 

 NSW 2021: A Plan to Make NSW Number One (NSW Government, 2011). 

 Draft Metropolitan Strategy for Sydney to 2031 (NSW Government, 2013). 

 NSW State Infrastructure Strategy 2012-2032 (NSW Government, 2012). 

 Long Term Transport Master Plan (NSW Government, 2012). 

 State Infrastructure Plan (NSW Government, 2013). 

 

The NSW Government’s State Infrastructure Strategy (the SIS) (NSW Department of 
Premier and Cabinet, 2012) outlines the State Government’s short, medium and long 
term initiatives concerning infrastructure delivery and reform over the next 20 years. 
The NSW Government’s State Infrastructure Plan (SIP) (NSW Government, 2013) 
represents the NSW Government’s funded infrastructure priorities for a five year 
period, being 2013-2014 to 2017-2018.  
 
The SIS recognises that 80 per cent of passenger and freight movements in Sydney 
are made by road, and that traffic and congestion on key corridors is growing. As 
travel speeds along major road corridors decrease, road freight productivity and 
commuter efficiency is impacted, presenting an economic cost to the State. In order 
to boost productivity, grow the economy and create new jobs, the SIS and SIP have 
identified strategic priorities that will deliver incremental improvements to the State’s 
urban road network.  
 
One of these strategic priorities is completing the missing links on Sydney’s 
motorway network. This includes a link between the F3 Freeway and the Hills M2 
Motorway. To achieve this priority, the NSW Government committed to review the 
unsolicited private sector proposal for the delivery of F3-M2. This review progressed 
to the next stage under the NSW Government’s unsolicited proposals assessment 
process in May 2013.  
 
2.2 Identification of the preferred project corridor 

2.2.1 Options analysis objectives 

In 2002, the Australian Government commissioned an investigation to identify a 
preferred option for a new link through northern Sydney between the F3 Freeway and 
the Sydney Orbital Network (being the Hills M2 Motorway and the Westlink M7 
Motorway). The findings and recommendations of this investigation are detailed in 
the F3 to Sydney Orbital Link Study (SKM, 2004) (the 2004 report). 
 
As part of this investigation, project and planning objectives were established 
alongside urban design principles to guide the selection of a preferred option.  
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The project objectives considered at the time of the options analysis were as follows:  
 
 Provide a high standard access controlled motorway that integrates with the 

regional transport network 

 Minimise social and environmental impacts during construction and operation 

 Provide opportunities for improved public transport 

 Be economically justified and affordable to government. 

As described in the 2004 report, the preferred option for the project corridor has been 
selected on the basis that it best meets the project objectives. This is discussed 
further in Section 2.2.2. 

Planning objectives and urban design principles considered at the time of the options 
analysis were as follows: 
 
 Alleviate existing poor travelling conditions (traffic congestion and high number of 

road crashes) on the National Highway (now the National Road Network) and the 
surrounding network. 

 Improve local amenity (reduce traffic, air and noise emissions; improve 
connectivity) for people living and working along Pennant Hills Road. 

 Improve travel reliability and reduce operating costs of long-distance commercial 
and freight transport on the National Highway. 

 Serve the future growth needs of long-distance transport. 

 Protect the existing built, natural, scenic and heritage values of the region. 

 Fit into Sydney’s planned growth areas and recognise the development potential 
of the corridor. 

 Enhance land values within the corridor, wherever possible. 

 Minimise severance of communities. 

 Improve community access including conditions for local traffic, pedestrians and 
cyclists, where practical.  

 Improve public space through corridor opportunities. 

2.2.2 Preliminary corridor options 

To determine a preferred corridor, 17 broad corridors were firstly identified and 
grouped into three strategic corridor options (A, B and C) that provided feasible 
connections to the F3 Freeway and the Sydney Orbital Network (refer to Figure 2-1).  
A number of the options within these corridors were suggested by members of the 
community during the consultation process. 
 
These strategic corridors were assessed based on consideration of a wide range of 
impacts, with the purpose of identifying options to be taken forward for more detailed 
analysis. Key steps in the process included: 
 
 Strategic assessment of options against planning and project objectives. 

 Technical assessments, including traffic and transport, strategic urban and 
regional development, engineering, social and environmental, urban design and 
landscape, capital costs and affordability, economic returns. 

 Consultation with and feedback from interest and stakeholder groups. 
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The analysis demonstrated that corridor A, which captured options that generally 
took the form of a southern extension of the F3 Freeway corridor to the Hills M2 
Motorway, best satisfied the planning and project objectives. It was acknowledged 
that corridor C would potentially provide greater long term strategic benefits, but 
would not be warranted within the 20 year time frame of the study. 

Following the selection of strategic corridor A, further investigations resulted in the 
identification of four options that would be taken forward for further analysis, being: 

 
 The red option, which extended from the F3 Freeway at Wahroonga to the Hills 

M2 Motorway at Macquarie Park. 

 The yellow option, which extended from the F3 Freeway at Wahroonga to the 
Hills M2 Motorway near North Epping. 

 The blue option, which extended from the F3 Freeway at Wahroonga to the Hills 
M2 Motorway at the Pennant Hills Road interchange. 

 The purple option, which extended from the F3 Freeway at Wahroonga to the 
Hills M2 Motorway at the Pennant Hills Road interchange and generally followed 
the alignment of Pennant Hills Road. 

 
The four options are shown in Figure 2-2. 
 
In assessing the four options, it was assumed that all four options would be in tunnel 
for the majority of the corridor length and that connections to the existing road 
network would be mostly built within the existing road reserves. The options were 
assessed against technical criteria relating to engineering feasibility, land use 
impacts, urban design and regional development, urban design and landscape, and 
social and environmental grounds. 
 
These options were also publicly exhibited between July and October in 2003 and 
were subject to a value management workshop held over two days in September 
2003.  
 
The evaluation of the options was informed by community feedback and a value 
management workshop. The evaluation concluded that: 
 
 All four options would provide similar road user benefits, however, the purple and 

blue options would provide the preferred route for trucks over the next 20 years. 
Further, it was also acknowledged that the red option would provide similar 
benefits to the purple option in terms of network traffic effects. Overall, the purple 
option best satisfied the transport objectives. 

 The purple and blue route options are preferred based on social and 
environmental grounds. These options would yield significant social benefits to 
people living and working along Pennant Hills Road as a result of the significant 
traffic relief to Pennant Hills Road. 

 On economic grounds, all options had high capital costs. However, the purple 
option performed the best. 
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Figure 2-2 The Type A Options Source (SKM, 2004)
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Overall, it was concluded that the purple option was preferred as it satisfied the 
planning and project objectives better than the blue, yellow or red options. It was also 
concluded that the purple option performed best in terms of the technical criteria 
considered in the assessment and that the purple option performed better than the 
other options in terms of social and environmental impacts based on the assessment 
conducted for the purposes of the study. 
 

2.2.3 Review of the F3 to M7 corridor selection 

In 2007, a review of the 2004 report was undertaken by the Honourable Mahla 
Pearlman AO at the request of the Federal Government to confirm: 
 
 The validity and reasonableness of the assumptions and data applied to the 

assessment. 

 If land use and traffic flow changes in western Sydney would support changes to 
the projections applied in the assessment.  

 Whether significant changes to those assumptions would alter the conclusions 
reached in the 2004 report.  

 
The review concluded that:  
 
 The assumptions and data used in the 2004 report were valid and reasonable at 

the time of the study. 

 There have been changes affecting land use and traffic flows since the 2004 
report, but that these changes reinforce the selection of the purple option. 

 The purple option should be the preferred route and should progress to the next 
stage of design and development. 

 Any future concept should consider east facing ramps at the Hills M2 Motorway to 
make the option more attractive to motorists.  

 A long term option, being strategic corridor C, should be planned for. 
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2.3 Objectives of the current project  

A set of project objectives has been established for the F3-M2, consistent with the 
strategic need for the current project and build upon the objectives established during 
the options analysis. The project objectives, which incorporate environmental, social 
and economic considerations, are as follows:  
 
 Provide a high standard access controlled motorway that integrates with the 

regional transport network.  

 Minimise adverse social and environmental impacts in the local area during 
construction and operation. 

 Provide opportunities for improved public transport in the area around Pennant 
Hills Road. 

 Assist in a reduction in traffic congestion, particularly along Pennant Hills Road, 
and provide shorter travel times for road users. 

 Provide a motorway that is safe and reliable for road users. 

 Contribute towards the achievement of the national objective of connecting 
Melbourne to Brisbane via a duplicated highway in order to improve the efficient 
movement of the state and national freight, and in so doing so, reduce costs for 
freight operators and carriers. 

 Contribute towards a reduction in the number of heavy vehicles using Pennant 
Hills Road and as a result improve local air quality and noise amenity along that 
corridor. 

 Demonstrate excellence in design and environmental sustainability. 

 Be economically justified and affordable to government. 
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3 Project description  

3.1 The project 

Roads and Maritime is proposing the construction and operation of a multi-lane road 
link between the F3 Freeway at Wahroonga and the M2 Motorway at Carlingford 
including: 
 
 A motorway with tunnels, interchanges and connections with existing roads;  

 A tunnel control centre facility; and  

 Associated or ancillary works and facilities, including (but not limited to) utility 
adjustments, construction compounds, electronic tolling facilities, operations 
management and control systems signage, ventilation systems and fire and life 
safety systems. 

 
Figure 3-1 shows the general location of the project including the proposed 
interchanges. 
 
While the preferred project would be developed as part of the design process, the 
project, as generally described above, is expected to include the following elements: 
 
 Twin motorway tunnels up to around eight kilometres in length with two lanes in 

each direction with provision for a possible third lane in each direction (if required 
in the future).  

 A northern interchange with the F3 Freeway, the Pacific Highway and Pennant 
Hills Road, including sections of tunnel for on and off ramps.  

 A southern interchange with the Hills M2 Motorway and Pennant Hills Road, 
including sections of tunnel for on and off ramps. 

 Tie-in works with the westbound carriageway of the Hills M2 Motorway, west of 
Pennant Hills Road. 

 Tie-in works with the F3 Freeway, extending north of Edgeworth David Avenue 
overpass, Wahroonga. 

 A tunnel control centre that includes operation and maintenance facilities. 

 Ancillary facilities for motorway operation, such as electronic tolling facilities, 
signage, ventilation systems and fire and life safety systems including emergency 
evacuation infrastructure.  

 Modifications to service utilities and associated works at surface roads near the 
two interchanges. 

 Ancillary temporary construction facilities and temporary works to facilitate the 
construction of the project. 

 
The project is an unsolicited proposal and subject to a final binding agreement with 
the NSW Government. 
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Figure 3-1 The project corridor



F3-M2  19   
State significant infrastructure application report  
Roads and Maritime Services 
 

3.2 Key project components 

3.2.1 The motorway tunnels 

The twin tunnels would be around eight kilometres long with a northbound 
carriageway tunnel and a southbound carriageway tunnel. Each carriageway would 
accommodate two lanes with a minimum posted speed limit of 80 kilometres per 
hour. Depending on the design development process, each carriageway may be built 
with the ability to enable retrofitting to three lanes if required in the future.   
 
On and off ramps for the northern and southern interchanges would include sections 
of tunnel to provide connections from the main motorway twin tunnels to existing 
surface roads. 
 
The depth of the tunnel would vary depending on geological constraints and 
operational design requirements (such as road grade). The top of the tunnel would 
typically be around 20 metres to 50 metres below ground. The shallowest sections of 
the project are likely to be near the tunnel portals at the northern and southern 
interchanges. The project may include an open section in a cutting at Kenley Park 
and Brickpit Park (refer to Figure 3-1). The need for and suitability of this opening 
would be further considered as part of determining the preferred project design.  
 
Operational systems would be incorporated into the design, such as emergency 
shoulders, breakdown bays, fire suppression and fire fighting systems, egress for 
pedestrians and access for emergency services, tunnel ventilation and exhaust 
systems. Electricity supply infrastructure would also be installed to supply power to 
the tunnels and associated mechanical and electrical equipment.  
 
An indicative cross section and configuration of the twin tunnels is shown in Figure 
3-2. The final configuration of the twin tunnels would be determined as part of the 
design development process. 
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3.2.2 Interchanges 

A northern and a southern interchange would be constructed at either end of the 
project to enable connections to and from the F3 Freeway and the Hills M2 
Motorway, in addition to the Pacific Highway and Pennant Hills Road. The design of 
the interchanges would be confirmed and reflected in the Environmental Impact 
Statement.  
 

Northern interchange 

The northern interchange would be located near the current interchange of the F3 
Freeway with the Pacific Highway and the intersection of the F3 Freeway and 
Pennant Hills Road at Wahroonga. The northern interchange would connect the 
project with the F3 Freeway, Pacific Highway and Pennant Hills Road to enable 
traffic to travel north, south or east. In addition to this, the northern interchange would 
provide connections for traffic on or from Pennant Hills Road and the Pacific Highway 
to continue travel via these existing roads.   
 
The northern interchange would require modifications to rationalise traffic movements 
at the Pacific Highway and Pennant Hills Road. This may include the conversion of 
some existing two way sections at this interchange to one way.  
 
Possible changes to pedestrian footpaths as a result of the northern interchange 
would be reviewed as part of the preparation of the Environmental Impact Statement.  
 

Southern interchange 
The southern interchange would be located near the intersection of the Hills M2 
Motorway and Pennant Hills Road at Carlingford. The interchange would provide 
connections to and from the project with the Hills M2 Motorway and Pennant Hills 
Road. Existing movements catered for at the Hills M2 Motorway interchange with 
Pennant Hills Road would be maintained. 
 
To enable these connections, surface road works along Pennant Hills Road, 
immediately north of the Hills M2 Motorway would be required. Works along the Hills 
M2 Motorway for connection to the project tunnel portals would also be required, as 
described later within this section.  
 
The need for changes to bus stops immediately north of the Pennants Hills Road 
interchange would be reviewed, as well as possible changes to pedestrian footpaths 
and cyclist lanes at the interchange as a result of the project. 
 

3.2.3 Hills M2 Motorway 

As part of the project, it is expected that modifications to the Hills M2 Motorway 
would be undertaken west of Pennant Hills Road to enable southbound traffic from 
the project to merge safely with existing westbound traffic on the M2 Motorway. The 
full extent of the necessary works along the Hills M2 Motorway would be confirmed 
and reflected in the Environmental Impact Statement. For the purpose of identifying 
potential environmental planning issues for further assessment, the works have been 
considered to extend up to around two kilometres west from the Pennant Hills Road 
interchange. 
 
The need for widening the Oakes Road underpass would also be considered as part 
of determining the preferred project design. 
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A bus stop is located near the Oakes Road underpass and there is provision for 
cyclists along the length of the Hills M2 Motorway. Temporary or permanent impacts 
to bus and cyclist infrastructure may occur, depending on the preferred design of the 
Hills M2 Motorway works and the construction methods required. 
 

3.2.4 F3 Freeway 

To cater for the connection to the project, modifications to the F3 Freeway beyond 
the northern interchange may be required. The full extent of necessary tie-in works 
along the F3 Freeway would be confirmed and reflected in the Environmental Impact 
Statement. However, it is expected that these works would occur within the existing 
road reserve and may extend around one kilometre north of the Edgeworth David 
Avenue overpass at Wahroonga. The extent of works on the F3 Freeway would be 
determined as part of the design development process. 
 
There are two road overpasses (at Edgeworth David Avenue and at Alexandria 
Parade) at Wahroonga, as well as a rail overbridge and a pedestrian overpass at 
Alexandria Parade. The need for modifications to these overpasses and the 
overbridge would be confirmed as part of the preferred project design and reflected in 
the Environmental Impact Statement. 
 

3.2.5 Construction 
Construction of the project would occur over a period of around four years and would 
include (but not be limited to) the following: 
 
 Enabling and temporary works, including construction power, water supply, site 

establishment, demolition works, property and utility adjustments and public 
transport modifications (if required). 

 Construction of the road tunnels, interchanges, intersections and roadside 
infrastructure. 

 Haulage of spoil generated during tunnelling and excavation activities. 

 Fit-out of the road tunnels and support infrastructure, including ventilation and 
emergency response systems. 

 Construction and fit-out of the tunnel control centre. 

 Realignment, modification or replacement of surface roads, bridges and/or 
underpasses. 

 Environmental management and pollution control facilities for the project. 

 
Design and construct contract tenderers would be invited to identify an innovative 
design and construction methodology, taking into account the environmental, 
engineering and cost requirements of the project. Road headers and/or tunnel boring 
machines (TBMs) may be used for the deeper parts of the alignment, while cut and 
cover construction methods may be required at shallower sections, such as near the 
tunnel portals. Other excavation activities likely to be undertaken include the creation 
of cross passages and caverns or shafts for other support infrastructure. 
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Other civil works, such as earthworks, underpasses and retaining structures, would 
be required at certain locations of the project. This would include the construction of 
the northern and southern interchange to form on and off ramps, potential works at 
Kenley Park and the Brickpit Park in Thornleigh, construction of above-ground 
surface infrastructure including ventilation infrastructure and the tunnel control centre, 
tie in works at the F3 Freeway and Hills M2 Motorway. Associated surface road 
works may require temporary traffic or pedestrian detours, road occupation or 
temporary road closures. 
 
Following completion of the tunnelling and excavation stages, the road surface would 
be constructed and utilities such as ventilation systems, fire and life safety systems, 
variable message signs, electronic tolling, drainage, electricity and communication 
systems would be installed within the tunnels.   
 
Construction ancillary facilities would be required to support the construction of the 
project. This is likely to include facilities for the launch and retrieval of tunnelling 
machinery, spoil removal, general civil works, service construction, tunnel fit-out, 
water quality treatment, general construction support and offices.  
 
The location and size of the ancillary construction facilities would be developed as 
part of determining the preferred project design and reflected in the Environmental 
Impact Statement. In determining the size and location of the ancillary construction 
facilities, existing land use activities, potential environmental impacts and amenity 
impacts on the surrounding community would be taken into account. At a minimum, 
ancillary construction facilities would be required close to the portals to provide 
tunnelling support.  
 
Temporary works may be required during construction, such as temporary diversions 
for road traffic or pedestrians near work areas, or alternative arrangements where 
property accesses may be temporarily disrupted.  
 
It is expected that tunnelling and associated above-ground tunnelling support 
activities would be required 24 hours a day, seven days a week. Other activities may 
also be required outside standard construction hours to ensure road safety, to 
minimise disruption to regional and local traffic flows and/or for practical reasons.  
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4 Key environmental issues 

4.1 Overview 

Key issues are those that may have high or moderate impacts (actual or perceived) 
and assessment is necessary to determine the level of potential impact and to 
develop appropriate measures to avoid, manage or mitigate those impacts.  
 
The outcomes of the preliminary environmental investigations indicate the following 
key environmental issues will require further detailed assessment and may require 
project specific impact mitigation measures. 
 
 Traffic. 

 Noise and vibration. 

 Air quality. 

 Biodiversity. 

 Urban design, landscape character and views. 

 Social and economic. 

 Geology and soils. 

 Surface water and flooding. 

 
A number of other environmental issues have also been identified. These issues are 
outlined in Section 5 and are considered to be of lesser consequence taking into 
consideration the project scope, the existing environment and the implementation of 
standard management and safeguard measures. It is expected that these other 
environment issues would not likely be key issues; however the potential impact of 
these other environmental issues would be assessed further in any future 
environmental impact statement for the project.   
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4.2 Traffic  

4.2.1 Overview 
The project corridor generally follows the alignment of Pennant Hills Road between 
the F3 Freeway and the Hills M2 Motorway.  
 
Pennant Hills Road between the F3 Freeway and the Hills M2 Motorway forms part 
of the National Road Network. The National Road Network is based on national and 
inter-regional transport corridors including connections through urban areas, links to 
ports and airports, rail, road and intermodal connections that together are of critical 
importance to national and regional economic growth, development and connectivity. 
Cars and cyclists using Pennant Hills Road between the F3 Freeway and the Hills 
M2 Motorway share the road with heavy vehicles transporting freight to, from or 
through Sydney to major cities and regional centres such as the Central Coast, 
Newcastle, Brisbane and Melbourne.  
 
Between the F3 Freeway at Wahroonga and the Hills M2 Motorway at Carlingford, 
Pennant Hills Road operates as an arterial road and currently has twenty-one 
signalised intersections. Pennant Hills Road carries large volumes of traffic with two-
way average annual daily traffic (AADT) in 2011 of about 80,000 vehicles per day 
(Infrastructure NSW, 2011). The road experiences congestion during commuter peak 
periods and business hours resulting in low average peak travel speeds, unreliable 
travel times and disruptions to inter-regional traffic movements.  
 
Between 2007 and 2012, the section of Pennant Hills Road north of the Hills M2 
Motorway had a total of 1,005 crashes, with three fatal and 352 serious crashes. Just 
under half of these accidents were a result of rear-end collisions. 
 
One of the desired outcomes of the project is to improve travelling conditions on 
Pennant Hills Road and the surrounding network. 
 
Existing intersections at the northern end of the project corridor include the F3 
Freeway / Pennant Hills Road intersection, the F3 Freeway / Pacific Highway 
interchange and the Pennant Hills Road / Pacific Highway intersection. At the 
southern end of the project corridor is the existing Hills M2 Motorway / Pennant Hills 
Road interchange. Details of these key intersections are provided in Table 4-1 and 
Figures Figure 4-1 to Figure 4-4. 
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Table 4-1 Existing key intersection arrangements 

Intersection Intersection type  Vehicle movements  Pedestrian & cyclist provisions  
F3 Freeway / 
Pennant Hills Road 

At-grade signalised T-
intersection 

 A left turn movement only from the F3 Freeway 
southbound to Pennant Hills Road southbound. 

 A right-turn movement from Pennant Hills Road 
northbound to the F3 Freeway northbound. 

 A left-turn movement from Pennant Hills Road 
southbound to the F3 Freeway northbound. 

 Straight through movements along Pennant Hills 
Road. 

 North-south pedestrian movements 
on the eastern and western sides of 
the intersection. 

 East-west pedestrian movements 
on the northern side of the 
intersection only. 

F3 Freeway / Pacific 
Highway 

Grade separated for F3 
through movements 
with signalised T-
intersections on the 
ramps 

 A left-turn movement from the F3 Freeway 
southbound to the Pacific Highway eastbound. 

 A right-turn movement from the F3 Freeway 
southbound to the Pacific Highway westbound. 

 A left-turn movement from the Pacific Highway 
eastbound to the F3 Freeway northbound. 

 A right-turn movement from the Pacific Highway 
westbound to the F3 Freeway northbound. 

 Straight through movements along the Pacific 
Highway. 

 Straight through movements along the F3 
Freeway. 

East-west pedestrian movements on 
the northern and southern sides of the 
intersection. 
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Intersection Intersection type  Vehicle movements  Pedestrian & cyclist provisions  
Pennant Hills Road / 
Pacific Highway 

At-grade signalised T-
intersection 

 A right-turn movement from the Pacific Highway 
westbound to the Pacific Highway northbound. 

 A left turn movement from the Pacific Highway 
westbound to Pennant Hills Road southbound. 

 A right-turn movement from Pennant Hills Road 
northbound to the Pacific Highway eastbound. 

 A straight movement from Pennant Hills Road 
northbound to the Pacific Highway northbound. 

 A left-turn movement from the Pacific Highway 
southbound to the Pacific Highway eastbound. 

 A straight movement from the Pacific Highway 
southbound to Pennant Hills Road southbound. 

 North-south pedestrian movements 
on the eastern and western sides of 
the intersection. 

 East-west pedestrians movements 
on the northern side of the 
intersection only. 

Hills M2 Motorway / 
Pennant Hills Road 

Grade separated four-
way signalised 
intersection 

 An all movements interchange between the Hills 
M2 Motorway and Pennant Hills Road. 

 Dedicated east-facing bus ramps between 
Pennant Hills Road and the Hills M2 Motorway. 

 

 North-south pedestrian movements 
on the eastern and western sides of 
the interchange. 

 East-west pedestrian movements 
on the northern side of the 
intersection only. 

 Provision for cyclists northbound 
and southbound on Pennant Hills 
Road across the interchange. 
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Figure 4-2 Existing F3 - Pacific Highway Intersection

TO HORNSBYTO HORNSBY

F3
 F

R
EE

W
A

Y
 (

N
O

R
T

H
B

O
U

N
D

)

F3
 F

R
EE

W
A

Y
 (

N
O

R
T

H
B

O
U

N
D

)

PACIFIC HIGHWAY (WESTBOUND)

PACIFIC HIGHWAY (WESTBOUND)
F3

 F
R

E
E

W
A

Y
 (

SO
U

T
H

B
O

U
N

D
)

F3
 F

R
E

E
W

A
Y

 (
SO

U
T

H
B

O
U

N
D

)

PACIFIC HIGHWAY (EASTBOUND)

PACIFIC HIGHWAY (EASTBOUND)

TO SYDNEY CBDTO SYDNEY CBD



00 20m20m1010

N

Pedestrian movement

Traffic movement

LEGEND

Figure 4-3 Existing Pennant Hills Road - Pacific Highway Intersection
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Figure 4-4 Existing Hills M2 Motorway - Pennant Hills Road Intersection
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A number of bus services currently operate along Pennant Hills Road with bus stops 
at regular intervals in both directions. It is noted that there may be alterations to these 
existing bus services associated with the opening of the North West Rail Link. 
Pedestrian footpaths are provided along the length of Pennant Hills Road, with 
regular crossings via signalised intersections as well as four pedestrian overpasses. 
With the exception of a short section around the Pennant Hills Road / Castle Hill 
Road intersection and the Pennant Hills Road / Hills M2 Motorway interchange, there 
are no dedicated cyclist facilities along this section of Pennant Hills Road. 
 

4.2.2 Summary of issues 

Construction  

Construction of the project would require the use of heavy vehicles to deliver 
construction plant, equipment and materials as well as remove waste from the project 
site. Waste removal would include general construction waste, office waste and spoil 
from tunnelling activities. Further details on waste management are provided in 
Section 5.6 (Resource management and waste minimisation). 
 
The construction period would also result in increased use of light vehicles (cars) on 
the surrounding road network associated with the construction workforce. 
 
The introduction of additional heavy and light vehicles may result in deterioration of 
intersection and traffic performance on the surrounding road network. This may also 
result in impacts to the functionality and travel times of surrounding bus services. 
 
Surface construction works (such as for ancillary infrastructure, portal works, and tie-
ins to the F3 Freeway and the Hills M2 Motorway) and the establishment of 
construction sites with their associated entry / exit points may result in a number of 
traffic related impacts including alterations to:  
 
 Existing property access. 

 Existing pedestrian and cyclist access and movements. 

 The location of existing bus stops. 

 The local traffic environment. 

 
Based on the current appreciation of construction timeframes, it is likely that the 
construction works for the project would occur concurrently with the construction of 
the North West Rail Link. In addition, there is potential for construction of the nearby 
Epping to Thornleigh Third Track Project to coincide with construction works for the 
project. As such, depending on the location of surface construction sites and haulage 
routes, there is potential for cumulative traffic impacts associated with heavy vehicle 
use from these projects. Approaches to respond to, or minimise and manage 
potential cumulative impacts would be considered further in the Environmental 
Impact Statement. 
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Operation 

Pennant Hills Road currently experiences high traffic volumes and resultant poor 
traffic conditions. One of the desired outcomes of the project is to improve travelling 
conditions on Pennant Hills Road and the surrounding network. The operation of the 
project would provide an alternative route for travel between the F3 Freeway and the 
Hills M2 Motorway, especially for inter-regional freight traffic. As such, a number of 
traffic related benefits are anticipated along Pennant Hills Road between the F3 
Freeway and the Hills M2 Motorway including: 
 
 Reduced heavy vehicle travel on Pennant Hills Road. 

 Improved traffic flow and intersection performance. 

 Reduced crash rates. 

 Improved road safety for pedestrians, cyclists and motorists. 

 Improved travel times for bus services and motorists. 

 
The project would alter the existing F3 Freeway / Pacific Highway interchange and 
the Pennant Hills Road / Hills M2 Motorway interchange. The intersections at the 
F3 Freeway and the Hills M2 Motorway and the associated alterations to the 
surrounding road network may result in operational traffic impacts. These may 
include: 
 
 Deterioration of individual movement performance at existing intersections 

around the interchanges due to the introduction of new movements and altered 
timing of traffic lights. 

 Potential direct and indirect operational traffic implications on the road network as 
a result of the project. 

 Alterations to pedestrian movements at existing intersections. 

 Alterations to existing property accesses. 

 

4.2.3 Proposed further assessments 

The Environmental Impact Statement would include a construction and operational 
traffic study to identify and assess potential impacts and management measures. 
The construction traffic study would include: 
 
 An identification of potential traffic and transport impacts on the road network 

including consideration of public transport impacts, as well as pedestrian and 
cyclist access, during construction of the project. 

 Identification and assessment of potential cumulative impacts with surrounding 
infrastructure projects, including the North West Rail Link. 
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The operational traffic study would identify and assess traffic impacts including an 
assessment of existing local and regional traffic volumes and traffic patterns against 
forecast volumes and potential changes to traffic patterns associated with the project. 
The study would include a description of the project and interchange functionality as 
well as quantification of the anticipated benefits of improved intersection performance 
and travel times along Pennant Hills Road.  The operational assessment would also 
include: 
 
 Direct and indirect operational traffic implications on the local and regional road 

network, including interstate freight movement. 

 Road safety analysis. 

 Identification and assessment of potential operational traffic impacts around the 
interchanges and required alterations to the local road network. 

 Identification and analysis of the performance of interchanges including both the 
AM and PM peak periods. 

 Traffic time analysis. 

 Tolling strategy for the project, including tolling on existing motorways. 

 Assessment of impacts of the project on road users including motorists, public 
transport, pedestrians and cyclists. 
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4.3 Noise and vibration  

4.3.1 Overview 

The noise environment of the area around the project is characterised by several 
major roads and other transport infrastructure including Pennant Hills Road, the Hills 
M2 Motorway, the F3 Freeway, the Pacific Highway and the Northern Rail Line. As a 
result, the main contributors to the existing noise environment are road traffic 
(including heavy vehicles, using the existing road network) and passenger and freight 
rail movements. Commercial and light industrial areas along and around the Pennant 
Hills Road corridor would also contribute to the local noise environment. 
 
The existing noise sensitive receivers along the project corridor include: 
 
 Residential properties. 

 Primary and secondary schools, including indoor and outdoor areas. 

 Places of worship. 

 Recreational and open space areas including Pennant Hills Golf Course, and 
several playing fields and parks. 

 Commercial properties such as cafes, restaurants, shopping centres and some 
office blocks. 

 

4.3.2 Summary of issues 

Construction  

The construction of the project would be likely to result in the following noise and 
vibration issues: 
 
 Airborne noise from surface works including at the interchanges, the control 

centre, ventilation systems, ancillary construction facilities and any open cut 
sections of the project. 

 Ground-borne noise from tunnelling and piling. 

 Potential vibration impacts on buildings near to surface works, or buildings above 
the tunnel alignment. 

 Construction traffic noise from the use of heavy vehicles and construction 
equipment. 

 
It is anticipated that evening and night time construction activities would be required, 
with the potential for tunnelling and associated above-ground surface support 
activities, including spoil haulage, to occur 24 hours a day, seven days a week. This 
is likely to result in impacts to sensitive receivers. 
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Based on the current appreciation of construction timeframes, it is likely that the 
construction works for the project would occur concurrently with the construction of 
the North West Rail Link. In addition, there is potential for construction of the nearby 
Epping to Thornleigh Third Track Project to coincide with construction works for the 
project. As such, depending on the location of surface construction sites and haulage 
routes, there is potential for cumulative traffic noise impacts associated with heavy 
vehicle use from these projects. Approaches to respond to, or minimise and manage 
potential cumulative impacts would be considered further in the Environmental 
Impact Statement. 
 

Operation  

Alterations to the operational noise environment would result from the re-distribution 
of traffic around the project. The project is anticipated to provide benefits related to 
the reduction of heavy vehicle movements along Pennant Hills Road between the 
F3 Freeway and the Hills M2 Motorway. It is also expected to relieve congestion on 
Pennant Hills Road and to reduce noise generated by vehicle braking during existing 
heavy traffic periods. 
 
The project has the potential to result in localised increases in road traffic noise from 
the following project elements: 
 
 The realignment and/or widening of roads around the northern and southern 

interchanges. 

 Any open cut section of the project. 

 The tunnel portals. 

 
Other sources of operational noise emissions may include ventilation infrastructure, 
the tunnel control centre and other surface ancillary infrastructure. 
 

4.3.3 Proposed further assessments 

A detailed noise and vibration assessment would be undertaken to assess the 
construction and the operation impacts of the project and to assist in developing 
noise and vibration mitigation measures. The assessment would include: 
 
 Identification of potentially affected noise and vibration sensitive receivers. 

 Establishment of project specific construction noise management levels and 
vibration goals. 

 An assessment of noise (airborne and ground-borne) and vibration impacts from 
the construction of the project on identified residential and other sensitive 
receivers.  

 An assessment of road traffic noise from the use of heavy vehicles during the 
construction of the project. 

 An assessment of noise and vibration impacts from the operation of the project 
on identified residential and other sensitive receivers.  

 If required, recommendations for feasible and reasonable noise and vibration 
mitigation measures to be implemented during construction and operation. 
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The construction assessment would also include further investigations into potential 
cumulative impacts with other projects, including the North West Rail Link. 
 
The assessment of noise and vibration impacts for the construction and operation of 
the project would be undertaken in accordance with the following guidelines as 
relevant:  
 
 NSW Road Noise Policy (DECCW, 2011).  

 Interim Construction Noise Guideline (DECC, 2009).  

 Assessing vibration: a technical guideline (DEC, 2006).  

 Environmental Noise Management Manual (RTA, 2001).  

 German Standard DIN 4150 1999 Structural Vibration – effects of vibration on 
structures. 

 British Standard BS7385 1993 Evaluation and Measurement for vibration in 
Buildings: Guide to damage levels from ground-borne vibration. 

 Technical Basis for Guidelines to Minimise Annoyance due to Blasting 
Overpressure and Ground Vibration (ANZEC, 1990). 

 
The vibration assessment would consider the potential for both structural damage 
and human amenity impacts during construction and operation. The assessment 
would consider the Assessing vibration: a technical guideline (DEC, 2006) for human 
comfort, German Standard DIN4150 and British Standard BS7385 relating to 
cosmetic and structural damage and Technical Basis for Guidelines to Minimise 
Annoyance due to Blasting Overpressure and Ground Vibration (ANZEC, 1990). 
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4.4 Air quality  

4.4.1 Overview 

The NSW State of the Environment 2012 (NSW Government, 2012) provides a report 
on the status and condition of the major environmental resources in New South 
Wales (including the atmosphere) and examines the associated environmental 
trends. The report identifies that air quality within the Sydney metropolitan area 
consistently meets national air quality standards for four of the six major air pollutants 
(lead, CO, sulfur dioxide and nitrogen dioxide).   
 
Exceedances of ozone and particulates (PM10) have occurred between 1994 and 
2011. However, recorded exceedances of particulates in Sydney are attributed to 
natural events such as bushfires and dust storms. To achieve the NSW 
Government’s air quality targets, five objectives have been set to deliver emission 
reductions in the EPA’s Action for Air 2009 Update (DECCW, 2009). These include 
reductions in vehicle emissions through improvements in fuel and motor 
technologies, reducing vehicle use and improving and influencing transport choice. 
 
Major air pollutants emitted from vehicles include carbon monoxide (CO), nitrogen 
oxides (NOx), particulate matter (PM10 and PM2.5) and hydrocarbons (including BTEX 
compounds).  Vehicles also emit a range of ‘air toxics’ including polycyclic aromatic 
hydrocarbons (PAHs), which are predominantly adsorbed to particulates. These 
pollutants are potentially harmful to human health. 
 
Emissions from vehicles are dependent on a number of factors, including fuel quality, 
the flow and average speed of traffic, the grade of the road, trip length and the mix of 
vehicles. Generally, a more congested road corridor with numerous intersections and 
frequent stop / start movements, generates higher emissions per vehicle than a free 
flowing road with no intersections. Roads with a higher percentage of heavy vehicles 
also generally result in higher emissions compared with roads carrying mostly 
passenger vehicles.  
 
The environment around the project corridor is characterised by major roads and 
other transport infrastructure, including Pennant Hills Road, the Hills M2 Motorway, 
the F3 Freeway and the Pacific Highway. Vehicle emissions from this infrastructure 
are an important contributor to the local airshed.  Air quality in and around the project 
corridor is also influenced by emissions from other sources across the Sydney basin 
transported to the area through regional weather patterns. 
 
The air quality impacts associated with transport emissions have been reducing over 
time through regulation of fuel quality and vehicle standards by the Australian 
Government.  This trend is expected to continue into the future.  In New South 
Wales, the EPA is responsible for developing plans to improve air quality and to 
reduce emissions to air. One of the key objectives of the EPA’s Action for Air: 2009 
Update (EPA, 2009) is to reduce motor vehicle emissions and specific actions for 
meeting this objective include: 
 
 A smoky vehicle reporting hotline, which is complemented by Roads and 

Maritime’s program to identify smoky heavy vehicles in the M5 East tunnel.   

 Reducing vehicle use. 

 Improving and influencing transport choice. 
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Low-density residential development is the predominant land use along the length of 
Pennant Hills Road and the immediate surrounds, with pockets of commercial and 
industrial land uses. Parks and other sensitive land uses, such as schools, are also 
located within the project corridor. Sensitive receivers along Pennant Hills Road, the 
F3 Freeway, the Pacific Highway and Hills M2 Motorway within the project corridor 
vary in setback from the existing roadways. 
 

4.4.2 Summary of issues 

Construction  

The construction of the project would generate dust, which may result in short term 
impacts on local air quality. Dust is anticipated to be generated as a result of 
tunnelling, general earthworks and construction activities at surface locations, 
haulage and stockpiling. The amount of dust generated by construction activities 
would depend on the silt and moisture content in the soil and the type of activity 
being carried out.  
 
Emissions from the operation of construction vehicles, construction equipment, 
generators and other plant would also be the potential to impact on surrounding air 
quality. The main sources would be related to diesel combustion, which would result 
in emission of gases and particulate matter. The quantity of emissions from 
construction vehicles and machinery would be dependent on the type of fuel used 
and the hours of operation.  
 
Based on the current appreciation of construction timeframes, it is likely that the 
construction works for the project would occur concurrently with the construction of 
the North West Rail Link. In addition, there is potential for construction of the nearby 
Epping to Thornleigh Third Track Project to also coincide with construction works for 
the project. As such, depending on the location of surface construction sites and 
haulage routes, there is potential for cumulative air quality impacts associated with 
vehicle emissions and dust generated from these projects. Approaches to respond 
to, or minimise and manage potential cumulative impacts would be considered 
further in the Environmental Impact Statement. 
 

Operation 

During the operation of the project, the potential emissions to air are associated with 
vehicular fuel combustion. As discussed in Section 4.4.1, the primary air pollutants of 
concern are CO, NO2 and PM10 and smaller.  The level of emissions from the project 
would be affected by the length of the tunnel(s), its grade and the mix of vehicles 
travelling through the tunnel.  Maintaining a free flow of traffic in the tunnel(s) would 
also be a significant factor in minimising the emissions generated by vehicles using 
the project. 

The tunnel ventilation system would be designed and operated to meet stringent in-
tunnel, local and regional air quality criteria. An air quality management strategy 
would establish the ventilation system operation for the project. This would use a 
performance based approach that sets criteria for relevant pollutants based on 
established air quality criteria. The tunnel ventilation system would take account of in-
tunnel ambient air quality, traffic conditions and external meteorological conditions. 
The tunnel ventilation design would be optimised to avoid unnecessary capacity and 
minimise operational energy use, while ensuring air quality outcomes are met. 
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The location of ventilation stacks and portals are subject to further design 
development.  Well-designed ventilation exhaust systems are very effective at 
dispersing tunnel emissions and are expected to be an important component of the 
final ventilation design solution. 
 

4.4.3 Proposed further assessments 

An air quality assessment would be undertaken to assess the construction and 
operation impacts of the project and to assist in developing air quality mitigation 
measures.   
 
For construction, an assessment would be undertaken which would consider 
mitigation and management measures to reduce and minimise the emission of dust 
and other pollutants during construction. 
 
For the assessment of air quality impacts during operation, an assessment would be 
undertaken in accordance with Approved Methods for the Modelling and Assessment 
of Air Pollution in NSW (DEC, 2005). The operational air quality assessment would 
apply modelling techniques endorsed in that guideline and relevant air quality criteria. 
The methodology and criteria applied to the assessment would be determined in 
consultation with DP&I, EPA and NSW Health. The assessment would consider local 
dispersion conditions, existing background levels of pollutants, managed air 
emissions, and changes in vehicle emissions on surface roads.  Background 
monitoring data from the nearest existing air quality monitoring stations would be 
used in the assessment, in addition to data collected from project-specific air quality 
monitoring stations. 
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4.5 Biodiversity  

4.5.1 Overview 

The project corridor is located within the Sydney Basin Bioregion within the Sydney 
Metro and traverses a highly urbanised area of Sydney that has been generally 
cleared for residential, commercial and infrastructure purposes. What vegetation that 
does remain is generally small isolated patches of remnant and planted native 
vegetation in road corridors and residential properties. Several local parks and a golf 
course are located within the project corridor, with a number of National Parks, 
nature reserves, conservation areas and a state forest occurring in the vicinity. 
 
There are no major waterways (of Strahler Order 3 or above) within the project 
corridor, therefore the presence of significant aquatic habitat is unlikely. Under the 
Strahler stream classification system, NSW Fisheries recognises that third order 
streams and above are likely to display valuable fish habitat and therefore viable fish 
populations. 
 

Vegetation communities 

An Environment Protection and Biodiversity Conservation (EPBC) Protected Matters 
Report was generated for the project on 25 June 2013 to determine the likelihood of 
matters of national environmental significance being present within a 10 kilometre 
radius of the project corridor. A search of the OEH Atlas of NSW Wildlife was also 
undertaken to determine the likelihood of NSW Threatened Species Conservation 
Act 1995 (TSC Act) listed species being present in the project area. 
 
The Protected Matters and Atlas of NSW Wildlife searches identified four 
endangered ecological communities (EECs) within a 10 kilometre radius of the 
project corridor, including: 
 
 Blue Gum High Forest (critically endangered) (EBPC Act and TSC Act). 

 Shale / Sandstone Transition Forest (endangered) (EBPC Act and TSC Act). 

 Turpentine-Ironbark Forest (critically endangered) (EBPC Act and TSC Act). 

 Western Sydney Dry Rainforest and Moist Woodland (critically endangered) 
(EBPC Act and TSC Act). 

 

Threatened and migratory species 

A search of the Protected Matters database identified 60 threatened species as 
having the potential to occur within 10 kilometres of the project corridor. These 
included: 
 
 27 threatened plant species, one of which is critically endangered (the Seaforth 

Mintbush). 

 11 bird species. 

 Three fish species. 

 Five frog species. 

 Eight mammal species. 

 Six reptile species. 
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The database search also identified 39 threatened migratory species as having the 
potential to occur within 10 kilometres of the project corridor. These included: 
 
 33 bird species. 

 Four turtle species. 

 One shark species. 

 
The search results are included in Appendix B. 
 
Due to the lack of major waterways or aquatic areas within the project corridor, the 
likelihood of the aquatic species being present within the corridor is considered to be 
minimal. The presence of groundwater dependent ecosystems (GDEs) would be 
confirmed as part of any further environmental assessment. 
 
The Atlas of NSW Wildlife search identified 623 threatened flora and fauna species 
within 10 kilometres of the project corridor. It was noted however, that the majority of 
these species were located within vegetated areas outside of the project corridor.  
 
Of the species identified by the database searches conducted for the project, the 
listed flora species that are considered to have potential to occur within the project 
corridor are presented in Table 4-2. 
 

Table 4-2 Listed flora species considered to have potential to occur within the project 
corridor 

Species TSC Act / EPBC Act Listing  
Darwinia biflora TSC Act & EPBC Act 

Epacris purpurascens subsp. purpurascens TSC Act  

Eucalyptus camfieldii   TSC Act & EPBC Act 

Geneplesium baueri TSC Act 

Lasiopetalum joyceae TSC Act & EPBC Act 

Pesoonia hirsuta  TSC Act & EPBC Act 

Tetratheca glandulosa TSC Act & EPBC Act 
 
 
Similarly, the listed fauna species that are considered to have potential to occur 
within the project corridor are presented in Table 4-3. 
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Table 4-3 Listed fauna species considered to have potential to occur within the project 
corridor 

Species TSC Act / EPBC Act 
Listing  

Grey-headed Flying Fox (Pteropus poliocephalus) TSC Act & EPBC Act 

Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) TSC Act  

Glossy Black-Cockatoo (Calyptorhynchus lathami) TSC Act  

Powerful Owl (Ninox strenua) TSC Act 

Eastern Bentwing Bat (Miniopterus schreibersii 
oceanensis)  

TSC Act  

Large-eared Pied Bat (Chalinolobus dwyeri)  EPBC Act 

Gang Gang Cockatoo (Callocephalon fimbriatum) TSC Act  

Red-crowned Toadlet (Pseudophryne australis) TSC Act 
 
Both the Hornsby and Ku-ring-gai local government areas (LGAs) are listed under 
Schedule 1 of State Environmental Planning Policy 44 – Koala Habitat Protection 
(SEPP44) as areas containing Koala habitat. Given the location of the project 
corridor in a heavily urbanised environment, it is considered unlikely that potential or 
core Koala habitat would be affected, however this would be further determined 
during ecological assessments undertaken for the Environmental Impact Statement. 
 
No major local or regional fauna corridors are present within the project corridor 
primarily due to the fragmented structure of vegetation in the area. 
 

4.5.2 Summary of issues 

Construction  

The construction works for the project have the potential to impact on biodiversity, 
including threatened and protected species, populations and communities. The 
mechanisms by which these impacts could occur include:  
 
 Vegetation clearance at the locations of interchanges and other surface 

infrastructure resulting in habitat loss.  

 Potential loss of connectivity between habitat areas resulting in habitat 
fragmentation and edge effects.  

 Animal strike during the construction of the project.  

 The introduction and / or spread of noxious weeds and other invasive species. 

 Potential impact to aquatic environments (both within and outside of the project 
corridor), habitats and species as a result of potential mobilisation of sediments 
and pollutants, which may enter drainage lines and stormwater drains. 
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Operation 

The operation of the project would have the potential to impact on biodiversity 
through the reduced likelihood of animal strike on Pennant Hills Road.  

 

4.5.3 Proposed further assessments 

During the environmental assessment process, opportunities to avoid and / or 
minimise impacts to areas of ecological value would be explored. A flora and fauna 
assessment would be undertaken for the project. The assessment would include: 
 
 Field surveys to determine the presence of EECs and other vegetation 

communities within the project corridor. 

 Assessment of habitat impacts including native vegetation loss, habitat 
fragmentation, wildlife corridors, loss of ecological connectivity and weed 
infestation. 

 An assessment of the impacts on biodiversity including an assessment of the 
impacts on threatened terrestrial species, populations and ecological 
communities. 

 Identification and management of key threatening processes. 

 Recommendations for biodiversity safeguards and management measures to 
reduce the intensity and extent of impacts on flora and fauna, particularly 
threatened flora and fauna, critical habitat, threatened species, populations and 
ecological communities. 
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4.6 Urban design, landscape character and views  

4.6.1 Overview 

The project corridor, incorporating the proposed interchanges and tunnel alignment, 
is located in north-west Sydney and spans the suburbs of Wahroonga, Normanhurst, 
Thornleigh, Pennant Hills and Beecroft, West Pennant Hills, Carlingford and North 
Rocks.  
 
The corridor traverses an urban environment with a mix of land uses, character and 
form comprising low to mid-density suburban residential development interspersed 
with retail centres, recreational areas, public open spaces, schools and community 
facilities. The existing transport infrastructure of the Pacific Highway, Pennant Hills 
Road, the F3 Freeway, the Hills M2 Motorway and the Northern Rail Line are key 
features of the project corridor.  Along the length of the corridor are a number of 
public open space areas and private recreational facilities.   
 
The northern end of the corridor, where the proposed northern interchange would be 
located, tends to be predominantly residential neighbourhoods characteristic of the 
Upper North Shore suburbs with sparsely scattered patches of established 
vegetation in parks and reserves. Retail and commercial activity is concentrated 
along Pennant Hills Road at West Pennant Hills Pennant Hills, and Thornleigh. 
Towards the southern end of the corridor, where the proposed southern interchange 
would be located, the area is characterised by residential areas with scattered 
residential plantings and street trees on Pennant Hills Road.  
 
The project corridor generally follows the alignment of Pennant Hills Road which is 
situated along a ridge line running roughly in a north-east to south-west direction. 
Steep-sided valleys are present on either side of Pennant Hills Road. Views from 
within the corridor tend to be screened by roadside plantings and are contained 
within the most adjacent streetscapes. Towards the southern end of the corridor 
Pennant Hills Road opens somewhat providing motorists with long views over 
adjoining vegetated residential areas. 
 

4.6.2 Summary of issues 

Construction  

Construction of the project has the potential for the following urban design and visual 
assessment related impacts: 
 
 Visual impacts from active construction areas and the introduction of associated 

construction ancillary facilities. 

 Vegetation clearing within the project corridor, particularly at the northern and 
southern interchanges where connections to the existing road network are 
required.   

 Construction traffic management measures such as road barriers and associated 
construction lighting. 

 Construction management measures such as fencing and noise hoarding.   

Where interchanges and surface infrastructure would be located, views of 
construction activity at those locations would be apparent from the F3 Freeway, the 
Hills M2 Motorway and within the project corridor. 
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Operation 

Key visual aspects of the project to be addressed in the Environmental Impact 
Statement include: 
 
 The interchanges and tunnel portals. 

 Surface infrastructure such as air ventilation systems. 

 The tunnel lining and road user experience. 

 A potential open section in a cutting at Kenley Park and Brickpit Park, the need 
for which would be further considered in the development of the tender designs. 

 Alterations to surface roads along the F3 Freeway and Hills M2 Motorway to 
provide connections to the interchanges. 

 The removal of mature trees and vegetation, if unavoidable through design.  

 Noise mitigation measures, such as noise walls, if required. 

 Overshadowing caused by surface infrastructure. 

 Changes in light spill at interchanges or at surface infrastructure. 

 
Visual amenity and views to and from the buildings and residences in the vicinity of 
the interchanges and surface infrastructure has the potential to be impacted.  The 
design of the interchanges, the extent of land take and integration with the 
surrounding landscape would determine the likely degree of potential impact to visual 
amenity.  
 
There is also potential that the sense of place and the existing character of suburbs 
would be altered particularly where suburbs would be bypassed by the tunnel and / 
or where views would be altered. For example, improvements to Pennant Hills Road 
may lead to amenity improvements and provide a positive improvement to the sense 
of place. 
 
In addition, should the noise impact assessment identify the need for noise walls, this 
could create a visual impact to nearby sensitive receivers and potential noise 
mitigation treatments may alter the physical appearance of some buildings and sites. 
The height and location of any noise walls would be informed by the future noise 
impact assessment and would be subject to consideration of the reasonableness and 
feasibility of such a noise mitigation approach. This would include the consideration 
of visual impacts.  
 
The visual impacts of the project would be dependent on the design features of the 
interchanges and other surface infrastructure, landscape treatments and the 
exploration of opportunities to integrate the surface infrastructure elements with the 
surrounding features of the area. Design of the portals, interchanges and surface 
infrastructure would take into consideration their visibility and presence within their 
context to ensure an appropriate design response. Tie-in works with the F3 Freeway 
and the Hills M2 Motorway would also take into account visual integration with the 
design of these existing roads to ensure an appropriate visual transition to and from 
the project in accordance with the Roads and Maritime guideline Beyond the 
Pavement: RTA urban design policy, procedures and design principles (RTA, 2009).  
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4.6.3 Proposed further assessments 
Further assessment of the potential for visual impacts and landscape character 
impacts along the project corridor would be conducted as part of the Environmental 
Impact Statement, which would include: 
 
 Identification of the visual qualities present, including the existing landscape 

character of the region, sensitive locations, catchments and key viewpoints. 

 An assessment of visual impacts from the construction and operational stages of 
the project on existing views and landscapes. 

 An assessment of the urban design elements of the project. 

 Identification of urban design mitigation measures, where required. 

 
The design of the project would be in keeping with urban design principles for the 
project and the Roads and Maritime guideline Beyond the Pavement: RTA urban 
design policy, procedures and design principles (RTA, 2009), which identifies the 
following urban design principles regarding road infrastructure: 
 
 Contributing to urban structure and revitalisation. 

 Fitting with the built fabric. 

 Connecting modes and communities. 

 Fitting with the landform. 

 Responding to the natural pattern. 

 Incorporating heritage and cultural contexts. 

 Designing roads as an experience in movement. 

 Creating self-explaining road environments. 

 Achieving integrated and minimal maintenance design. 

 
Additional Roads and Maritime guidelines would be considered, where applicable, 
during the design development process and the preparation of the Environmental 
Impact Statement: 
 
 Bridge Aesthetics: Design guidelines to improve the appearance of bridges in 

NSW (RTA, 2012). 

 Noise wall design guideline: Design guidelines to improve the appearance of 
noise walls in NSW (RTA, 2007). 

 Landscape guideline: Landscape design and maintenance guidelines to improve 
the quality, safety and cost effectiveness of road corridor planting and seed (RTA, 
2008). 

 Shotcrete Design Guidelines: Design guidelines to avoid, minimise and improve 
the appearance of shotcrete (RTA, 2005). 
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4.7 Social and economic  

4.7.1 Overview 

The project corridor spans The Hills, Hornsby and Ku-ring-gai local government 
areas (LGAs). Land use and existing development within and around the project 
corridor is predominantly suburban residential in nature, with low to mid-density 
housing interspersed with retail centres, public open spaces, several schools, and 
various community facilities. Retail and commercial activity is concentrated along 
Pennant Hills Road at West Pennant Hills, Pennant Hills, and Thornleigh.  
 
The majority of the project would be located within the Hornsby local government 
area (LGA), which at the time of the 2011 Australian Census had a population of 
156,847 (Australian Bureau of Statistics, 2013). Of this total population, 81 per cent 
were aged 15 and over and 14 per cent were aged 65 and over. The total labour 
force of the Hornsby LGA in 2011 was 82,483, of which five per cent were 
unemployed. The main employment sources for residents of the Hornsby LGA 
include school education, computer system design and related services, hospitals, 
cafes, restaurants and takeaway food services, and legal and accounting services, 
which provide nearly 20 per cent of all jobs.  
 
Pennant Hills Road operates as a critical arterial road providing a connection to the 
F3 Freeway, the Pacific Highway and the Hills M2 Motorway for increasingly large 
volumes of inter-regional traffic and road freight. In addition to its regional and inter-
regional function, Pennant Hills Road also caters for local residential and business 
use. As volumes of traffic have increased, the resulting congestion has generated 
costs to businesses as a result of increased travel times, as well as impacts to local 
residents and businesses within the vicinity of the project as a result of traffic noise 
and air quality impacts.  
 
The F3-M2 Connector: Supporting Research (PricewaterhouseCoopers, 2012), 
commissioned by the Northern Sydney Regional Organisation of Councils, identified 
the following local community impacts resulting from high volumes of traffic along 
Pennant Hills Road: 
 
 Longer travel distances and travel times for what were previously simple, more 

direct trips where right hand turns are no longer allowed or where wait times have 
increased because of traffic volumes. 

 Shifting local traffic to ‘rat runs’ in previously quieter residential areas. 

 Constraints on planning for new residential areas due to the road lacking capacity 
for additional residential traffic. 

 Business decisions not to establish or expand in the local area due to limitations 
on mobility. 

 Disruptions/accidents on arterial roads cause severe traffic gridlock in the area. 

 Relatively high crash rates involving fatalities and serious injuries on the road.    

 
Further, as Sydney’s population and economy continue to grow, efficient transport 
systems will become increasingly important in catering for growing freight demand, 
as well as in servicing future development within the Sydney metropolitan area and 
the Central Coast.  
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4.7.2 Summary of issues 

Construction  
Construction of the project has the potential for the following social and economic 
related impacts: 
 
 Impacts associated with property acquisition, including uncertainty for residents 

and business owners about the property acquisition process and potential need 
to relocate.  

 Disruption to access to private properties, businesses and community facilities. 

 Construction-related amenity impacts to residents and businesses. 

 Increased trade during construction due to custom from construction workforce. 

 
During construction, access to properties, businesses and community facilities within 
the vicinity of the project may be temporarily disrupted or altered. Temporary 
modifications to traffic and pedestrian movements also have the potential to affect 
accessibility.  Such disruptions may inconvenience local residents and visitors to the 
area, with potential for additional travel time and costs. Disruption of access to 
businesses may also lead to a temporary reduction in trade. 
 
Residents and businesses within the immediate vicinity of the project would 
experience amenity issues (such as noise, vibration and air quality impacts) during 
construction of the project. Such impacts would be concentrated at locations of 
surface components, access points, tunnel portals, interchanges, and ventilation 
infrastructure. Haulage of construction materials, spoil or waste may also increase 
heavy vehicle traffic along local roads during the construction period, which would 
result in minor impacts to amenity, increased traffic congestion and temporary traffic 
restriction. Impacts to amenity may result in a decrease in trade for certain local 
businesses, such as cafes and restaurants. The degree and extent of such impacts is 
as yet unknown and will depend on the location of construction areas in relation to 
local businesses and the amount of heavy vehicle traffic generated during the 
construction phase. 
 
As discussed in Section 4.2.2, 4.3.2, and 4.4.2, construction works for the project 
may occur concurrently with construction of several other projects. As such, there is 
potential for residents and businesses to experience cumulative traffic and amenity 
impacts. Approaches to respond to, or minimise and manage potential cumulative 
impacts would be considered further in the Environmental Impact Statement. 
 
There may be a short term benefit to businesses within the vicinity of the project 
during the construction period, as the construction workforce would require access to 
local goods and services. This would increase expenditure in nearby retail centres 
and provide an opportunity for local businesses to diversify and capitalise on the 
temporary increase in trade. 
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Operation 

Operation of the project has the potential for the following social and economic 
related impacts: 
 
 Improved local and regional accessibility. 

 Changes in amenity, which would be positive from reductions in volume of heavy 
vehicles on Pennant Hills Road, or potentially negative, where increases in traffic, 
noise and air impacts may occur. 

 Community perceptions about increased severance, cohesion and access. 

 Bypassing of suburbs, which would impact on businesses that rely on trade from 
passing vehicles 

 
A reduction of heavy vehicle traffic on Pennant Hills Road and other major arterials 
would allow traffic to flow more freely, increasing local accessibility and reducing 
travel times for motorists, pedestrians and cyclists. The project would also provide a 
continuous motorway-standard service for vehicles travelling north from Sydney, 
facilitating more efficient movement of freight between centres of important economic 
activity. This would likely generate productivity benefits for the State economy, as 
well as other less tangible benefits such as the encouragement of regional 
development. 
 
In areas where surface components are proposed, adjacent residential properties, 
businesses and community areas may experience localised air quality, noise and 
visual impacts. However, the project also offers significant potential for heavy vehicle 
traffic relief on Pennant Hills Road, which would improve local air quality, the local 
noise environment, and the amenity of nearby areas.  Such improvements in amenity 
have the potential to improve the character of the retail centres along Pennant Hills 
Road, leading to greater visitation and increased trade.  
 
Although severance impacts are anticipated to be minor, surface components may 
fragment land and alter accessibility for residents and other users of these areas. 
The project would also involve permanent changes to the access of some properties 
within the corridor, with the extent of potential impacts to be confirmed in the 
Environmental Impact Statement. Such changes are not expected to result in a 
significant loss of community cohesion within the area, particularly considering the 
potential benefits associated with a decrease in existing severance currently caused 
by heavy traffic flows along Pennant Hills Road.   
 
In removing a portion of traffic from Pennant Hills Road, the project may have an 
impact on some businesses that rely on trade from passing vehicles (for example, 
service stations and fast food outlets). Alterations to traffic flow throughout the local 
road network may have similar implications for businesses in other suburbs. 
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4.7.3 Proposed further assessments 

A social and economic impact assessment would consider the construction and 
operational stages of the project, including the positive and negative, direct and 
indirect impacts. The assessment would include: 
 
 A description of the social and economic profile for the communities and 

businesses surrounding the project. 

 An assessment of the potential positive and negative impacts of the project on 
the social and economic values of the area during construction and operation of 
the project. This includes consideration of suburbs along Pennant Hills Road and 
the potential positive and negative impacts on businesses along this road 
corridor. 

 The location of proposed interchanges and the actual and perceived social and 
economic impacts to the immediate community, including amenity impacts, 
changes to public open space and accessibility to recreational facilities. 
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4.8 Geology and soils  

4.8.1 Overview 

Topography 

The project corridor generally follows the alignment of Pennant Hills Road which is 
situated along a ridge line running roughly in a north-east to south-west direction. 
Steep-sided valleys are present on either side of Pennant Hills Road. 
 

Geology 

The geology along the project corridor, as determined from the Geology of the 
Sydney 1:100,000 Sheet 9130 (NSW Department of Mineral Resources, 1983), 
relates to the Sydney Basin Stratigraphy with Ashfield Shale (part of the Wianamatta 
Group) overlying Hawkesbury Sandstone. The presence of the Ashfield Shale 
corresponds to the ridge line and is present along the majority of the project corridor. 
The Ashfield Shale layer ranges in thickness from around 15 metres to 25 metres. 
Outcropping of the Hawkesbury Sandstone occurs within the steep sided valleys 
either side of the corridor. The interface between the Ashfield Shale and the 
Hawkesbury Sandstone typically consists of highly weathered rock. 
 

Groundwater 

Three principal aquifers are known to occur in the region being an alluvial aquifer, a 
shale aquifer and a sandstone aquifer. The alluvial aquifer occurs locally around 
watercourses and generally exhibits good water quality and high flows. Due to the 
location of the project corridor along a ridge line, the alluvial aquifer is unlikely to be 
encountered. 
 
The shale aquifer is a fractured rock aquifer with high salinity. This aquifer typically 
has a low hydraulic conductivity (i.e. has low water flow) with water flows along the 
laminate (bedding layers within rock) as well as oblique along fractures (joints or 
faults in the rock). The shale aquifer has little groundwater flowing into it and also 
creates a partial barrier to groundwater flowing into the underlying sandstone aquifer. 
 
The sandstone aquifer generally has a higher hydraulic conductivity than the shale 
aquifer with the majority of water flow along secondary fractures, however some 
intra-granular flow (groundwater flow between grains in rock) also occurs. The water 
in the sandstone aquifer often has relatively high concentrations of iron and 
manganese. Salinity levels are low, however they can be elevated near the shale 
interface, due to flows from the shale aquifer.  
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Seven existing bores have been identified in close proximity to the project corridor 
from a search of the NSW Natural Resources Atlas (as shown on Figure 4-5). These 
boreholes include:  
 
 Two recreation bores with depths of 216 metres and 162 metres located around 

the northern interchange. 

 One recreation bore with a depth of 180 metres located in the valley to the east of 
the corridor. 

 One domestic bore with a depth of 4.2 metres located near the Pennant Hills 
Road / Beecroft Road intersection. 

 One monitoring bore with a depth of 5.7 metres located at Thompsons Corner. 

 One monitoring bore with a depth of 45 metres located in Beecroft to the east of 
the corridor. 

 One abandoned test bore with a depth of 180 metres located in Pennant Hills 
Golf Course.  

 

Soils 

The soils along the project corridor are identified from the Soil Landscapes of the 
Sydney 1:100,000 Sheet (Chapman, G.A. and Murphy, C.L., 1989). The Glenorie soil 
landscape covers the majority of the corridor, with minor areas of the West Pennant 
Hills, Gymea, Lucas Heights and Hawkesbury soil landscapes. Relevant 
characteristics of these soil landscapes are described Table 4-4. 

Table 4-4 Soil landscapes 

Soil Landscape Characteristics 
Glenorie  Occurs on undulating to rolling hills on Wianamatta Group 

Shales. 
 High soil erosion hazard. 

West Pennant 
Hills 

 Occurs on rolling to steep sideslopes on Wianamatta Group 
Shales. 

 High soil erosion and mass movement hazard. 
Gymea  Occurs on undulating to rolling rises and low hills on 

Hawkesbury Sandstone. 
 Localised steep slopes. 
 High soil erosion hazard. 

Lucas Heights  Occurs on gently undulating crests and ridges on the 
Mittagong Formation. 

 Generally a moderate erosion hazard but can range from 
slight to extreme. 

Hawkesbury  Occurs on rugged, rolling to very steep hills on Hawkesbury 
Sandstone. 

 Extreme soil erosion and mass movement (rock fall) hazard. 
 
Acid sulfate soils are not expected to occur, with a search of the Australian Soils 
Resource Information System (ASRIS) indicating there is a low probability of 
occurrence across the project corridor (ASRIS, 2013). 
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Contamination 
There are no contaminated sites listed on the EPA Contaminated Land Record in the 
vicinity of the project corridor (Environment Protection Authority, 2013). 
 
Brickpit Park located on Pennant Hills Road in Thornleigh (refer to Figure 3-1) was 
previously used as a municipal landfill facility. The Brickpit Park Plan of Management 
(Hornsby Shire Council, 2004) identifies that the landfill may be in excess of 25 
metres deep in certain parts of the site. Land settlement, landfill gas and leachate are 
recognised as potential development constraints on the site. The Plan of 
Management also notes that the “area of land formerly used as a putrescible waste 
tip has been covered with an impervious layer of clay, designed to minimise water 
infiltration to the landfill body and resultant generation of gases and leachate”.  
Preliminary project designs developed to date have envisaged a potential open 
section of the project in a cutting at this location, although historical landfilling 
activities may pose a significant constraint to this design outcome. Initial 
investigations into the nature and potential extent of contamination on this site are 
currently underway. 
 
Additionally, there are a number of current and former land uses within the project 
corridor which may have resulted in contamination. These include service stations 
and industrial facilities. As the development of the design progresses the likelihood 
that these areas would be affected would be known and plans to mitigate impacts 
developed. 
 

4.8.2 Summary of issues 

Construction  
Construction of the project tunnels is likely to occur within both the Ashfield Shale 
and Hawkesbury Sandstone. As the majority of the project is located in tunnel, there 
would be a net surplus of spoil generated by the project.  
 
The tunnel works are also likely to encounter groundwater which may require 
treatment prior to re-use or disposal. The volumes of groundwater and treatment 
requirements would differ depending on the depth of the tunnels and the rock stratum 
through which the tunnels pass. However, treatment for suspended solids is 
expected to be required as a minimum, and further consideration may need to be 
given to the management of elevated iron, manganese and salinity in some cases. 
 
Surface works at the tunnel portals, tie-ins and for ancillary infrastructure would 
expose soils to potential erosion which may lead to dirty water runoff and 
sedimentation in nearby watercourses or adjacent land. There is also the potential to 
encounter contaminated soils, especially if surface works are undertaken at Brickpit 
Park. Disturbance of contaminated soils has the potential to result in offsite pollution. 
 

Operation 

The final design of the road tunnels may either be drained or undrained depending 
on the final design and the outcome of the design development process for the 
preferred project design. An un-drained tunnel precludes the inflow of groundwater 
into the tunnel. A drained tunnel allows ongoing groundwater inflow requiring 
groundwater collection, treatment and discharge during the operational phase.  
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If the final design of the tunnel is for a drained tunnel (i.e. a tunnel that allows 
ongoing groundwater inflow), local groundwater in the vicinity of the tunnel may be 
drawn down to the tunnel invert level. This may impact the functionality of existing 
groundwater bores listed above. The extent of likely impact, if any, on existing bores, 
would be considered in the Environmental Impact Statement. 

 

4.8.3 Proposed further assessments 

A geotechnical and groundwater investigation is currently underway to inform the 
design and construct tender process and the Environmental Impact Statement. This 
investigation will identify the ground conditions for tunnelling and the hydrogeological 
conditions across the project corridor. This would include an assessment of the 
groundwater quality and anticipated flow rates as well as determination of the type 
and quantity of spoil from tunnelling activities (the resource management and waste 
minimisation section provides further information on the management of spoil in 
Section 5.6).  
 
During the development of the design, if services stations or industrial facilities are 
considered likely to have caused contamination of soils within the area of 
construction, investigations will be undertaken to identify, quantify and assess that 
contamination. 
 
In the event the design solution is for a drained tunnel, the Environmental Impact 
Statement would also include an assessment of potential impact to nearby bores, as 
well as identification of appropriate discharge points for treated groundwater during 
operation.  
 
The Environmental Impact Statement would also include the identification of 
mitigation measures for erosion and sediment control and potential contaminated 
soils and groundwater that might be required during the construction of the portals 
and ancillary surface infrastructure. 
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4.9 Surface water and flooding  

4.9.1 Overview 

The project corridor generally follows the alignment of Pennant Hills Road. The 
majority of the project corridor drains through a number of minor tributaries to two 
main catchments, being: 
 
 Lane Cove River, located to the south-east of Pennant Hills Road. 

 Hawkesbury River, located to the north-west of Pennant Hills Road and to the 
north of the Pacific Highway. 

 A small portion of the project corridor located along the Hills M2 Motorway to the 
west of Pennant Hills Road drains towards Parramatta River. 

 
Watercourses in proximity to the project corridor are expected to be heavily 
urbanised and, in some locations, piped underground or concrete lined. Due to the 
position of the project corridor at the top of the catchment, the majority of 
watercourses in the immediate vicinity of the project corridor would be ephemeral. 
Water quality is anticipated to be generally poor, typical of a heavily urbanised 
environment. 
 
As the project corridor is generally located along a ridge line, it is unlikely to be 
located on flood prone land, although localised flooding may occur during high 
intensity rain fall events. It is anticipated that these flood events would be of short 
duration. 
 

4.9.2 Summary of issues 

Construction  

Construction of the project has the potential to result in impact to surface water from 
the following activities: 
 
 Exposure of soils leading to erosion and associated impacts to local 

watercourses. This issue is further addressed in Section 4.8 (Geology and soils).  

 Discharge of treated groundwater from tunnel construction works. It is likely that 
groundwater encountered by tunnelling activities would be discharged to a local 
watercourse as surface water. Alternatively, groundwater may be discharged to 
sewer under a Trade Waste Agreement. 

 Spills or leaks of fuels and/or oils from construction plant and equipment.  

 Spills or leaks of other hazardous substances and dangerous goods from 
construction works.  

 
Due to its position in the catchment, the project is unlikely to have a significant impact 
on flood regimes during construction. Additionally, it is considered unlikely that the 
project would require construction works to be undertaken within or across significant 
watercourses. 
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Operation 

If the final design of the project is for a drained tunnel, there would be an ongoing 
inflow of groundwater into the tunnel. This would require the project to accommodate 
operational capture, removal, treatment and discharge of groundwater. The 
groundwater quality would be dependent of the local geological conditions but may 
exhibit elevated levels of salinity, iron and/or manganese requiring treatment prior to 
discharge. This discharge is likely to be to a local watercourse as surface water. It is 
noted that a number of other road and rail tunnels within Sydney are drained tunnels 
and operate under similar arrangements. The tunnel drainage system and treatment 
plant would also manage any deluge system water (as part of the fire and life safety 
system). Further information is provided in Section 5.5 (Hazard and risk).  

Surface works at the portals and tie-ins to the Hills M2 Motorway and the F3 Freeway 
are located in areas managed by existing drainage infrastructure. The project may 
increase the amount of impervious surface and the catchment area of this drainage 
infrastructure. This may necessitate alterations and/or augmentations to the existing 
drainage infrastructure. An appropriate drainage system to convey stormwater would 
be identified to prevent localised flooding and incorporated into the design. 
Additionally, surface ancillary facilities may require connections to third party 
stormwater systems.   

  

4.9.3 Proposed further assessments 

The Environmental Impact Statement would include an assessment of the potential 
construction and operational surface water impacts, including: 
 
 Identification of likely discharge volumes during construction and operation.  

 Identification of operational drainage infrastructure to convey stormwater flows; 

 Identification of alterations to existing road drainage infrastructure or connection 
to third party stormwater systems.  

 Identification of appropriate mitigation and management measures to safeguard 
the environment during construction and operation. 
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5 Other environmental issues 

5.1 Overview 

Other environmental issues listed below are considered to be of lesser consequence 
taking into account the scope of the project, the existing environment and the 
implementation of standard and best practice management and mitigation measures. 
It is considered unlikely that these would be key issues for the project; however, 
further assessment would be undertaken as part of any future environmental impact 
assessment for the project. Any environmental management and safeguard 
measures required to minimise and mitigate impacts would be documented as part of 
the environmental impact statement. 
 
5.2 Non-Aboriginal heritage 

5.2.1 Overview 
A preliminary non-Aboriginal heritage assessment was undertaken for the project, 
which included a search of relevant statutory and non-statutory heritage registers and 
a review of the heritage listings within the local environmental plans. These included: 
 
 NSW State Heritage Register and Inventory. 

 RailCorp’s section 170 Heritage and Conservation Register. 

 Roads and Maritime’s section 170 Heritage and Conservation Register. 

 Ku-ring-gai Planning Scheme Ordinance 1971. 

 The Draft Ku-ring-gai Local Environmental Plan 2013 (Draft Ku-ring-gai LEP 
2013). 

 Hornsby Shire Local Environmental Plan1994 (Hornsby LEP 1994). 

 The Hills Local Environmental Plan 2012. 

 Australian Heritage Places Inventory (a non-statutory register). 

 National Trust of Australia (a non-statutory register). 

 
Two hundred and eleven recorded heritage items were identified within the project 
corridor. Of these, six were of State significance and 205 were of local significance. 
The majority of these sites were schools, churches, houses, gardens and street 
trees. 
 
In addition to the individual items, the project corridor passes through the following 
heritage conservation areas: 
 
 Beecroft and Cheltenham Heritage Conservation Area (Hornsby LEP, 1994). 

 Wahroonga Heritage Conservation Area (Draft Ku-ring-gai LEP, 2013). 

 The Crescent Heritage Conservation Area, Pennant Hills (Hornsby LEP, 1994). 

 Wahroonga Heritage Conservation Area (Hornsby LEP, 1994). 

 Wahroonga (North) Heritage Conservation Area (Hornsby LEP, 1994). 
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The Beecroft and Cheltenham Heritage Conservation Area is listed under the 
Hornsby LEP. This heritage conservation area is a geographical area of heritage 
significance for its layered suburban subdivision pattern and development, in addition 
to its association with Sydney’s late-nineteenth century railway. The area also 
contains a number of examples of Victorian and Federation style architecture.  
Project infrastructure in this location is likely to be the underground road tunnel.   
 
The Wahroonga Heritage Conservation Area is listed under the draft Ku-ring-gai 
LEP. This conservation area is of heritage significance for its distinctive residential 
streetscapes containing a significant collection of residences from the Federation and 
Inter-war periods. Project infrastructure in this location may involve surface 
disturbance associated with the northern interchange.  
 
The Crescent Conservation Area is listed under the Hornsby LEP. The conservation 
area is of heritage significance for its grouping of Federation houses set in attractive 
grounds. Project infrastructure in this location is likely to be the underground road 
tunnel.   
 
The Wahroonga Heritage Conservation Area and the Wahroonga (North) Heritage 
Conservation Area are listed under the Hornsby LEP. These conservation areas are 
of heritage significance for their distinctive residential streetscapes containing typical 
suburban building lots from the Inter War and Post War periods. Project infrastructure 
in this location may involve surface disturbance associated with the northern 
interchange. 
 
Figure 5-1 provides a map showing the location of these heritage items (not including 
the heritage listed street trees) and conservation areas in respect of the project 
corridor. 
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5.2.2 Potential impacts 

Construction  

The project would involve the construction of a new tunnel, interchanges, changes to 
existing road arrangements at the northern and southern interchanges and 
construction of surface infrastructure within and in proximity to State and local 
heritage listed areas and items. This work has the potential to impact on the values of 
listed heritage items and heritage conservation areas by clearing heritage listed 
vegetation, encroaching into curtilage areas, temporarily changing the views to and 
from heritage listed items or areas and construction vibration impacts.  
 
As the Beecroft and Cheltenham Heritage Conservation Area and the Crescent 
Heritage Conservation Area are located above the proposed tunnel alignment, it is 
considered that potential construction impacts would be dependent on the location of 
surface infrastructure and construction areas (refer Figure 5-1).  The location of 
infrastructure would be designed and located to avoid potential impacts where 
possible, including avoidance of the Beecroft and Cheltenham Heritage Conservation 
Area and the Crescent Heritage Conservation Area. 
 
The Wahroonga Heritage Conservation Area (Draft Ku-ring-gai LEP 2013) is located 
east of the proposed northern interchange and the F3 Freeway. As shown in Figure 
5-1, only a small portion of this conservation area is within the project corridor and 
none of it falls directly over the proposed interchange or works along the F3 Freeway. 
Potential construction impacts in this conservation area would be dependent on the 
location of surface infrastructure and construction areas. The location of project 
infrastructure would be designed based on the avoidance of potential impacts where 
possible, including avoidance of the Wahroonga Heritage Conservation Area. 
 
The Wahroonga Heritage Conservation Area and the Wahroonga (North) Heritage 
Conservation Area (Hornsby LEP 1994) are located west of the F3 Freeway and 
north of the proposed northern interchange. Potential construction impacts in these 
conservation areas would be dependent on the location of surface infrastructure and 
construction areas. The location of project infrastructure would be designed based on 
the avoidance of potential impacts where possible, including avoidance of the 
Wahroonga Heritage Conservation Area and Wahroonga (North) Conservation Area. 
 
There is also the potential for non-Aboriginal heritage items in addition to those 
already identified to be discovered during the construction process. 
 

Operation 

The majority of potential impacts to non-Aboriginal heritage items would be 
associated with the construction period with minimal potential for operational impacts. 
Depending on the final location and design of surface infrastructure, the vistas to and 
from the heritage listed sites and heritage curtilages could be permanently affected.  
 
As the Beecroft and Cheltenham Conservation Area and the Crescent Heritage 
Conservation Area are located above the tunnel section of the alignment and the 
Wahroonga Heritage Conservation Areas and the Wahroonga (North) Heritage 
Conservation Area are only partially located within the project corridor, potential 
operational impacts to these areas, including visual, traffic and noise impacts, would 
be dependent on the location of surface infrastructure.  
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Although it is considered to be unlikely that vibration impacts would result from the 
tunnel operation due to the proposed tunnel depth, vibration from the operation of the 
tunnel and the impact on the structural integrity of the heritage sites would be 
considered.  
 
Depending on the outcomes of the noise and vibration assessment to be undertaken 
for the project and included in the Environmental Impact Statement, there may be a 
need to consider at-receiver noise and vibration operational mitigation measures. At-
receiver noise and vibration mitigation may involve architectural treatments of 
buildings, and may potentially involve listed heritage items. If proposed for listed 
heritage items, mitigation measures would be designed to be considerate of the 
heritage values of the item. 
 

5.2.3 Proposed further assessment  

The project would be designed and constructed to minimise the potential for direct 
and indirect impacts on known non-Aboriginal heritage items. Given the nature of the 
surface infrastructure required, it may be possible to select locations to avoid direct 
heritage impacts and construction areas could be similarly designed and located to 
avoid direct impacts.  
 
A non-Aboriginal heritage assessment would be presented in the Environmental 
Impact Statement, and would provide: 
 
 Updated searches of non-Aboriginal heritage databases. 

 An assessment of significance for known State and local heritage items within the 
project corridor in accordance with the Burra Charter (ICOMOS, 1999) and the 
Assessing Heritage Significance, NSW Heritage Manual 2, 2001 (NSW Heritage 
Office, 2001) and Statements of Heritage Impact, 1996 (NSW Heritage Office, 
1996) including cumulative impacts and cultural landscape impacts. 

 Pedestrian survey of areas around the surface elements, to identify additional 
building stock that may not have been included in LEP listings and landscape 
elements contributing to the heritage conservation areas. 

 An assessment of potential impacts on known State and local heritage items 
within the project corridor. 

 An archaeological survey and assessment to determine the presence of potential 
non-Aboriginal archaeological items and the potential impacts as a result of the 
project. 

 Consultation with relevant stakeholders including the Office of Environment and 
Heritage and local councils. 

 Mitigation and management measures to minimise impacts to identified non-
Aboriginal heritage values. 

 
5.2.4 Management and safeguard measures 
Non-Aboriginal heritage issues are commonly encountered on road projects and can 
be managed and mitigated through the implementation of standard approaches. 
Standard management and safeguard measure would be considered through the 
design development process for the preferred project design and preparation of the 
Environmental Impact Statement including the implementation of stop works 
procedures in the event of unexpected finds of non-Aboriginal heritage items or 
relics. 



F3-M2  66   
State significant infrastructure application report  
Roads and Maritime Services 
 

5.3 Aboriginal heritage 

5.3.1 Overview 

A preliminary Aboriginal heritage assessment was undertaken for the project which 
covered an area extending around five kilometres from the project corridor and 
included a literature and database review of relevant statutory and non-statutory 
heritage registers and schedules. This included: 
 
 The Commonwealth Heritage List (Australian Heritage Council).  

 The National Heritage List (Australian Heritage Council).  

 Aboriginal Heritage Information Management System (AHIMS) (NSW OEH). 

 The NSW State Heritage Register (NSW Heritage Branch). 

 Roads and Maritime’s section 170 Heritage and Conservation Register. 

 Railcorp section 170 Heritage and Conservation Register. 

 Hornsby Shire Local Environmental Plan 1994. 

 The Hills Local Environmental Plan 2012. 

 Draft Ku-ring-gai Local Environmental Plan 2013. 

 Australian Heritage Places Inventory (a non-statutory register). 

 Register of the National Trust of Australia (NSW) (a non-statutory register). 

 
The results of these searches identified a number of AHIMS registered sites. Of 
these sites, the following nine AHIMS registered sites are located within the project 
corridor (as shown on Figure 5-2): 
 
 Site 45-6-2097: Artefact, shelter with deposit. 

 Site 45-6-2513: Shelter with art and deposit. 

 Site 45-6-2472: Shelter with art and deposit. 

 Site 45-6-2163: Artefact, shelter with deposit. 

 Site 45-6-2160: Shelter with art and deposit. 

 Site 45-6-2892: Artefact. 

 Site 45-6-0897: Artefact, shelter with deposit. 

 Site 45-6-1487: Axe grinding groove. 

 Site 45-6-0342: Rock engraving. 

 
An application for Native Title relevant to the project corridor was lodged with the 
National Native Title Tribunal by the Awabakal and Guringai People on 13 May 2013. 
This application covers the area west of Castle Hill Road, east of Ryde Road and 
north of Pennant Hills Road.  
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5.3.2 Potential impacts 
During the preliminary assessment, it was identified that nine registered AHIMS sites 
are located within the project corridor. Dependent on the detailed design and location 
of proposed surface infrastructure and construction activities, impacts to these sites 
may occur. The potential impact on these sites would be determined during the 
preparation of the Environmental Impact Statement. The project would be designed 
and constructed to minimise the potential for direct and indirect impacts on the known 
Aboriginal heritage sites. Given the nature of the surface infrastructure required, it 
may be possible to avoid direct impacts to the sites. 
 
There is also potential for unknown Aboriginal sites and / or artefacts to be impacted 
by the project and this would be taken into consideration during the preparation of the 
Environmental Impact Statement.  The risk of significant impacts to Aboriginal sites 
and / or artefacts is likely to be low given that most of the project would be located 
below ground.  This risk is further mitigated by the disturbed and highly urbanised 
environment along most of the project corridor. 
 

5.3.3 Proposed further assessment  

An Aboriginal cultural heritage assessment report (CHAR) would be prepared for the 
project, including completion of at least stage 1 of the Roads and Maritime Procedure 
for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) in liaison 
with Roads and Maritime’s Aboriginal Cultural Heritage Advisor. The CHAR would 
include but not be limited to: 
 
 An archaeological survey of the project area to identify known and potential 

Aboriginal objects, places and cultural values.  

 A review of relevant plans or diagrams showing the location of the project in 
relation to known and potential Aboriginal objects, places or cultural values. 

 An assessment of significance of known and potential Aboriginal objects, places 
and cultural values. 

 An assessment of known and potential impacts to Aboriginal objects, places and 
cultural values resulting from the construction and implementation of the project. 

 Consultation with the Aboriginal community during the development of the cultural 
heritage assessment report in accordance with the Aboriginal Cultural Heritage 
Consultation Requirements for Proponents (DECCW, 2010). 

 Identification of mitigation measures required to minimise impacts of the project 
on Aboriginal cultural heritage. 

 
The Aboriginal cultural heritage assessment report would be prepared in accordance 
with the following policy documents and heritage guidelines: 
 
 Procedure for Aboriginal Cultural Heritage Consultation and Investigation, 

(PACHCI) (Roads and Maritime Services, 2011). 

 Aboriginal Cultural Heritage Consultation Requirements for Proponents (DECCW, 
2010). 

 Code of practice for archaeological investigation of Aboriginal Objects in NSW 
(DECCW, 2010). 
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5.3.4 Management and safeguard measures 
Aboriginal heritage issues are commonly encountered on road projects and can be 
managed and mitigated through the implementation of standard approaches. 
Standard management and safeguard measure would be considered through the 
design development process for the preferred project design and preparation of the 
Environmental Impact Statement including the implementation of stop works 
procedures in the event of unexpected finds of Aboriginal heritage items. 
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5.4 Land use and property 

5.4.1 Overview 

The project corridor spans The Hills, Hornsby and Ku-ring-gai local government 
areas (LGAs). Land use and existing development within and around the project 
corridor is predominantly suburban residential in nature, with commercial land use 
associated with the Pennant Hills Road corridor and isolated pockets of industry.  
Land across all three LGAs is characterised with a significant number of public open 
space areas, private recreational facilities and National Park areas.   
 
The majority of the project corridor is located within the Hornsby LGA (refer to Figure 
1-2). Dominant land uses within Hornsby LGA are residential and commercial, with 
low-to-medium density housing located within the project corridor. Many of these 
residential areas enjoy close proximity to public open spaces such as regional and 
National Parks.  The Hornsby, The Hills and Ku-ring-gai LGAs would be affected by 
the proposed southern and northern interchanges for the project, respectively, 
including associated ramps and connections to the existing road network. 
 
Major public open spaces within the vicinity of the project include Berowra Valley 
Regional Park to the north-west and Lane Cove National Park to the south-east. The 
project corridor also contains a number of smaller public open spaces such as 
Kenley Park, Brickpit Park, Pennant Hills Park, and Beecroft Reserve. Two golf 
facilities exist within the vicinity of the project, including a driving range at Brickpit 
Park and the Pennant Hills Golf Club to the south-west. 
 
The majority of retail and commercial activity within the project corridor is 
concentrated along Pennant Hills Road between the commercial centres of 
Thornleigh and Pennant Hills. A smaller retail area exists at Thompson’s Corner in 
West Pennant Hills at the intersection of Castle Hill Road and Pennant Hills Road. A 
smaller neighbourhood shops are present near the Normanhurst railway station. 
There are no major industrial zones within the project corridor, although a small 
industrial area exists in Thornleigh, west of Brickpit Park. Along the length of the 
Pennant Hills Road corridor there are several churches, large schools, medical and 
veterinary centres, railway stations, sports complexes, and other community facilities. 
 
The Northern Rail Line is located within the project corridor. The project corridor 
would also traverse the alignment of the North West Rail Link, once it is constructed. 
 

5.4.2 Potential impacts 

Construction  

During construction, potential impacts to land use and property issues could occur as 
a result of: 
 
 Ancillary construction facilities, such as site compounds or construction sediment 

basins, if located outside of existing road reserves.  

 Disruptions or changes to local roads and property accesses. 

 
The location and size of the ancillary construction facilities would be developed 
during the design development process for the preferred project design and reflected 
in the Environmental Impact Statement. The land requirements for construction 
purposes would depend on the construction methodology adopted for the tunnels. At 
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a minimum, ancillary construction facilities would be required close to the portals to 
provide tunnelling support, however intermediate sites between the northern and 
southern interchanges may also be required. In determining the size and location of 
the ancillary construction facilities, existing land use activities would be taken into 
account. In the event that land would be required that is not owned by Roads and 
Maritime, discussions would be held with the affected property owners about 
purchasing or leasing the required land during the construction phase of the project.  
 
The project would require temporary diversions for road traffic, cyclists or 
pedestrians, as well as alteration and/or temporary disruption to property accesses. 
Alternative arrangements would be negotiated with directly impacted landowners in 
order to enable access to continue with disruption minimised as much as reasonably 
possible during construction.  
 

Operation 

During operation, potential impacts to land use and property issues could occur as a 
result of: 
 
 Property acquisition to accommodate surface infrastructure and activities, such 

as at-surface roads, interchanges and ancillary infrastructure. 

 Severance and sterilisation of land.  

 Changes in property access. 

 Changes to development potential of areas along Pennant Hills Road. 

 
With the majority of the project being in tunnel, substantial direct land use impacts 
would generally be avoided for the majority of the project length in terms of 
acquisition, severance or sterilisation.  As such, direct land use and property impacts 
are anticipated to be limited to areas where surface components are proposed that 
extend outside existing road corridors. This is anticipated to occur primarily in areas 
close to the southern and northern interchanges, at other surface infrastructure 
locations (such as sites for ventilation infrastructure) and at Kenley Park and Brickpit 
Park.  
 
The need for acquisition would be minimised, where possible, and the location of 
surface infrastructure would have consideration of potential impacts on land uses.  
Options for incorporating sterilised or fragmented land into the future road corridor 
would also be investigated, or alternatively, suitability for the land to be consolidated 
and resold following the completion of construction would be explored. 
 
The project would involve permanent changes to the access of some adjoining 
properties along the proposed corridor. In some cases, accesses would require 
permanent relocation to cater for new or widened road reserves. The extent of such 
changes, including the number of properties affected and whether access would be 
lost or relocated, would be assessed and identified in the Environmental Impact 
Statement.  
 
The project would relieve congestion along Pennant Hills Road. This is anticipated to 
result in positive impacts for land uses and property accesses along Pennant Hills 
Road due to improvements in amenity and local network efficiencies. Loss of 
highway-generated trade as a result of the tunnel could have an impact on 
commercial land uses (as discussed in Section 4.7), while other commercial uses 
may see additional trade generated as a result of the improvements to local network 
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efficiencies and more convenient access. Improvements to the amenity of Pennant 
Hills Road may also create different commercial opportunities, which may alter the 
development potential of this area.  Further consultation with the relevant Councils 
and the Department or Planning and Infrastructure regarding future development and 
consistency with strategic plans would be undertaken during preparation of the 
Environmental Impact Statement. 
 
5.4.3 Proposed further assessment  
An assessment of land use and property issues within the area would be undertaken. 
This would include: 
 
 The identification of land uses, existing access arrangements and potential 

property acquisition for both public and private land adjacent to the project. 

 Assessment of the potential impacts of the project on property, land use 
(including approved developments) and access arrangements for both 
construction and operation. 

 Identification of potential mitigation and management measures to minimise these 
impacts. 

 
5.4.4 Management and safeguard measures 
Land use and property issues are commonly encountered on road projects and can 
be managed and mitigated through the implementation of standard approaches. The 
following standard management and safeguard measures would be considered 
through the design development process for the preferred project design and 
preparation of the Environmental Impact Statement: 
 
 Property owners would be provided with advanced notification of project 

schedules, construction works and changes to access arrangements.  

 Ongoing community updates on changes to the local road network would be 
provided during construction. 

 Land for the project would be acquired in accordance with the Roads and 
Maritime Land Acquisition Information Guide (RTA, 2011) and the Land 
Acquisition (Just Terms Compensation) Act 1991.  

 Property accesses that are lost as a result of the project would be reinstated in 
consultation with affected landowners, including relocated accesses as may be 
determined further during the detailed design phase of the project.  

 Sterilised land would be consolidated and resold or incorporated into the road 
reserve. 
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5.5 Hazards and risk 

5.5.1 Overview 
Hazards and risks that arise during the construction and operation of the project have 
the potential to impact on the environment and human health. There is also an 
inherent risk to human health and the environment associated with roadways as a 
result of potential incidents.  
 

5.5.2 Potential impacts 

Construction  
The following hazards have the potential to occur during construction of the project. 
 
 The key risk to the environment and human health during construction would be 

associated with the transport and use of chemicals, fuels and materials on site. 
Transport of these substances poses a potential risk to people and the 
environment in the event of a traffic accident resulting in the release of hazardous 
material. All hazardous substances that may be required for construction would 
be stored and managed in accordance with the Work Health and Safety Act 2011 
and the Storage and Handling of Dangerous Goods Code of Practice (WorkCover 
NSW, 2005).  

 There would also be the potential for the rupture or interference with underground 
services during construction. 

 Occupational health and safety hazards, such as dangers to construction 
workers, road users and the general public may also occur during construction.  
Such risk would be managed through the implementation of an occupational 
health and safety plan and other management plans (such as construction traffic 
and an incident response plan). 

 

Operation 

The transport of dangerous goods would not be permitted within the tunnel, which is 
consistent with Roads and Maritime’s policy concerning road tunnels in the Sydney 
metropolitan area. Heavy vehicles transporting dangerous goods would continue to 
travel along the surface road network.  
 
The potential risks that remain within the tunnel would relate to collisions, fires or 
explosions within tunnel. The tunnel and the supporting operational systems would 
be designed to minimise the risk of such incidents occurring and to enable timely 
response to incidents, should they occur. To minimise this risk, fire and life systems 
would be provided within the tunnel design, which would include a fire suppression 
and fire fighting system and would allow egress for pedestrians and access for 
emergency services. The ventilation system would also be designed to ensure 
tenable conditions for the safe egress of passengers and to vent smoke in the event 
of a fire. Variable message signs and other visual and audible communications 
systems would be used to also communicate incidents to motorists within and 
outside the tunnel. 
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Within the tunnel, contaminants associated with either a spill, fire suppression 
(including deluge system) or clean up would be contained by and treated by the 
tunnel drainage system. At interchanges, contaminants have the potential to enter 
the environment from paved or unpaved surfaces. Water quality treatment measures 
would reduce the risk of contaminants discharging to the receiving environment.  
 

5.5.3 Proposed further assessment  

Hazards and risks would be considered in the Environmental Impact Statement. As 
part of this, a screening against Applying SEPP 33: Hazardous and Offensive 
Development Application Guidelines (Department of Planning, 2011) would be 
undertaken. Design features of the project to manage risk and hazards during the 
operational stage of the project would also be outlined within the Environmental 
Impact Statement, which would also include an assessment of the potential hazards 
associated with chemicals associated with clean-up activities or deluge systems. 
 

5.5.4 Management and safeguard measures 
The following measures would be implemented in addition to the management and 
mitigation measures identified in the assessment in the Environmental Impact 
Statement: 
 
 Occupational health and safety risks associated with construction would be 

managed through the implementation of an occupational health and safety plan. 

 The risks associated with the use and storage of hazardous substances during 
construction would be managed through appropriate design, preparation of a 
construction environmental management plan (CEMP) and establishment of 
bunded areas. 

 The final locations of construction site compounds where hazardous substances 
would be stored would be determined during detailed design based on specific 
environmental criteria. 

 Construction stormwater control basins and operational water quality control 
measures would be designed to reduce the environmental effects of pollutant 
runoff from the road surface and to contain spills of chemicals and hazardous 
substances. 

 
Specific risks associated with the transport of hazardous substances to and from 
work sites, including the risks associated with temporary changes in local traffic 
conditions during the construction period, would be managed through the 
implementation of standard environmental management measures detailed in the 
CEMP for the project. 
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5.6 Resource management and waste minimisation  

5.6.1 Overview 

Construction materials 

Large quantities of materials would be required for the construction of the project. 
Due to the project’s location within a suburban area, construction materials are not 
likely to be available within the immediate area. As such, extraction and procurement 
of select materials such as concrete, steel, asphalt, bitumen, gravel, sand, 
aggregate, hard rock and road base would be required from quarries, manufacturers 
and suppliers outside the project area.  
 

Water Resources 

Water would be required during construction activities, including at the tunnelling and 
cutting face, and may be sourced within or outside the project area. Other typical 
water uses in road construction projects include water for concrete batching, 
compaction of pavement materials, and dust suppression.  
 
Higher quality water for some construction activities may be sourced from local 
drinking water supplies. Water from groundwater sources may also be used.  The 
final volume, source and quality requirements for water supplied to the project would 
be determined through the design development process for the preferred project 
design and reflected in the Environmental Impact Statement. 
 

Wastes 

Various waste streams would be generated during construction and operation of the 
project, including construction and demolition waste, vegetation waste, packaging 
materials and liquid wastes. All wastes would be managed using the waste hierarchy 
approach of waste avoidance, waste re-use before consideration of waste disposal. 
 
All wastes would be managed in accordance with the waste provisions contained 
within the Protection of the Environment Operations Act 1997 and, where re-used off 
site, would comply with any relevant EPA resource recovery exemptions. 
 

Spoil Management 

The most significant waste stream is likely to be the spoil generated from the 
excavation of the road tunnels comprising of rock and virgin excavated natural 
material (VENM). Where possible, the spoil would be beneficially re-used on this 
project, other road projects and any non-road development sites that may require 
engineered fill, or other site rehabilitation projects.  Any spoil that cannot be re-used 
would have to be transported to and disposed of at licensed waste facilities.  
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5.6.2 Potential impacts 

Construction  

During construction, the project would likely generate the following impacts: 
 
 Potential impact on resource availability as a result of resource use requirements 

for the project. 

 Generation of waste during construction of the project, including: 

 Demolition wastes from existing structures that require removal. 

 Excavated wastes, such as soil and rock, primarily from tunnelling and 
cutting.  Depending on the final locations of excavation activities, these 
wastes are expected to be largely characterised as Virgin Excavated Natural 
Material (VENM) although contaminated spoil may be generated. 

 Vegetation waste from the removal of trees, shrubs and ground covers that 
are unable to be mulched and reused within the project. 

 Packaging materials such as crates, pallets, cartons, plastics and wrapping 
materials. 

 Site compound waste such as liquid wastes from cleaning, repairing and 
maintenance, waste from spillages, fuel or oil waste, effluent from site 
amenities and general office wastes. 

 

Operation 

Additional wastes would be generated during routine maintenance and repair 
activities required over time. The type and volume of wastes generated would be 
dependent on the nature of the activity, but would predominantly consist of green 
waste, oil, road materials, as well as contaminated waste resulting from potential fuel 
spills and leaks. 
 
The deluge system, which would form part of the fire and life safety system, would 
also require a supply of water. The potential impacts arising from the use of the 
deluge system is discussed in Section 4.9 (Surface water and flooding). 
 
With the implementation of standard work practices during routine maintenance and 
repair activities, the overall impact of operational waste streams and volumes would 
be minimal. 
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5.6.3 Proposed further assessment  

The Environmental Impact Statement would provide further details on waste and 
resource management for the project, including: 
 
 Estimates of the quantity of spoil that would be generated. 

 Identification of a management hierarchy to reduce the volume of excess spoil 
generated by the project, such as through design, through use within the project, 
or use in other projects. 

 Identification of the approximate resource requirements for the project, including 
estimation of the material and water requirements. 

 Identification of available materials in the region including from quarries, potential 
material suppliers, and reuse of materials 

 Identification of available water supplies in the region and the locality (including 
recycled water). 

 Identification of specific waste impacts of the project and the waste management 
approach. 

 Identification of management and mitigation measures for resource use and 
waste across the project including potential spoil re-use and disposal sites and 
transport impacts. 

 

5.6.4 Management and safeguard measures 

Resource use and waste management impacts are commonly encountered on all 
road projects and can be managed and mitigated through the development of 
construction management plans and implementation of standard approaches. 
Management and safeguard measures would be detailed in the Environmental 
Impact Statement for the project. 
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5.7 Greenhouse gas and climate change 

5.7.1 Overview 

Climate change 

Climate change refers to the warming temperatures and altered climatic conditions 
associated with the concentration of gases in the atmosphere, known as greenhouse 
gases (GHG). The physical implications of climate change on major road 
infrastructure projects, such as roads and highways, are typically considered during 
the design and environmental assessment process for such projects. 
 
Using climate change projections produced by the Intergovernmental Panel on 
Climate Change, both the Commonwealth Scientific and Industrial Research 
Organisation (CSIRO) and the Bureau of Meteorology have produced regional 
downscaled projections for Australia. In 2010 the then Department of Environment 
Climate Change and Water released the NSW Climate Impact Profile, which included 
projected climate change impacts in 2050 for each region in NSW (refer to Table 
5-1).  
 
In summary, climate change projections for the Sydney/Central Coast region include:  
 
 Higher average temperatures. The magnitude of projected increases ranges from 

1.5–3 degrees Celsius (°C). 

 Higher rainfall in all seasons except winter. 

 Greater evaporation in spring and summer. 

 More extreme impacts associated with the El Niño-Southern Oscillation. 

Table 5-1 Summary of temperature and rainfall changes in the Sydney and Central 
Coast Region to 2050 (DECCW, 2010) 

Season Minimum 
temperatures (ºC) 

Maximum 
temperatures 

Precipitation Evaporation 

Spring 2.0 – 3.0 ºC 
warmer 

2.0 – 3.0 ºC 
warmer 

10 – 20 per 
cent increase 

10 – 20 per 
cent increase 

Summer 1.5 – 3.0 ºC 
warmer 

1.5 – 2.0 ºC 
warmer 

20 to 50 per 
cent increase 

10 – 20 per 
cent increase 

Autumn 1.5 – 3.0 ºC 
warmer 

1.5 – 3.0 ºC 
warmer 

No significant 
change 

No clear 
pattern 

Winter 1.5 – 3.0 ºC 
warmer 

2.0 – 3.0 ºC 
warmer 

10 to 20 per 
cent decrease 

No clear 
pattern 
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Physical responses to these projections, some of which may have significant 
consequences for a road infrastructure project, include: 
 
 Drier conditions in spring. 

 Increased annual average run-off, particularly in summer. 

 Increased frequency, height and extent of floods (depending on catchment 
conditions). 

 More severe short-term and less severe medium and long-term hydrological 
droughts. 

 

Greenhouse gas emissions 

Transport is a substantial contributor to GHG emissions in Australia and as such, 
there is a need to consider how a road infrastructure project may directly or indirectly 
contribute to GHG emissions. Greenhouse gas emissions sources can be 
categorised into three different scopes, and are referred to as scope 1, scope 2 or 
scope 3. Specifically:   
 
 Scope 1 emissions are direct emissions generated on site, such as those from 

the combustion of fuels used to power plant, equipment and vehicles used on site 
and the clearing of vegetation. 

 Scope 2 emissions are the indirect emissions from the consumption of electricity 
that is generated off-site such as the electricity used to power tunnel ventilation 
systems and lights. 

 Scope 3 includes emissions in the supply chain, or those from the use of a 
product. These include embodied energy in construction materials and vehicles 
travelling on the completed project.  Examples of road project Scope 3 emissions 
include: 

 Emission associated with offsite mining and production of materials such as 
concrete, asphalt and aggregates used in the construction and maintenance 
of a road. 

 Emissions from the combustion of fuel when transporting materials. 

 Emission from the vehicles using the road. 

 

5.7.2 Potential impacts 

Construction  

The construction of the project would contribute to greenhouse gas emissions, either 
directly or indirectly, as a result of: 

 
 Fuel consumption for transporting materials to site and the operation of 

construction plant 

 Vegetation clearing.  

 Indirect GHG emissions such as through embodied energy of products used for 
construction works, and their supply chains (such as concrete, and steel), or 
through the generation of electricity for consumption by the project.  
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Operation 

During operation of the project, greenhouse gases would be generated through the 
use of fuel in road maintenance, embodied energy in maintenance materials, 
electricity used for tunnel systems, such as ventilation and lighting and the use of fuel 
by vehicles travelling along the completed route. There is likely to be some offset due 
to a reduction in fuel used by vehicles that have been diverted to the project given 
the operational traffic efficiencies gained by the project as well as improved traffic 
conditions and reduced maintenance regimes on Pennant Hills Road. The air quality 
strategy for the project, and the selected ventilation infrastructure, would be a key 
component of determining the energy consumption for the project. Mechanical tunnel 
ventilation systems are anticipated to be a major contributor to GHG, given the 
energy associated with the pumping of in-tunnel air.  
 
The key climate change risks to road projects are associated with changes in rainfall 
intensity which may typically result in the following: 
 
 Increased potential for localised flooding impacting on road infrastructure and 

potential increases in road maintenance activities and costs. 

 Increased risk of road closures 

 Drainage and stormwater impacts. 

 Erosion impacts, resulting in sediment loss from the site. 

 Watercourse impacts, including changes to channel structure and other 
characteristics resulting from changes in hydrological conditions.   

 

5.7.3 Proposed further assessment  

Climate change-related risk assessment of the project would be undertaken to 
determine the high ranking risks that need to be considered in designing the road 
infrastructure. Appropriate design solutions will be developed to mitigate against 
climate change risks.  

In addition, an assessment of greenhouse gas emissions during construction and 
operational stages of the project, including embodied emissions, will be presented in 
the Environmental Impact Statement. This will consider the methodologies detailed in 
Greenhouse Gas Assessment Workbook for Road Projects (Transport Authorities 
Greenhouse Group (TAGG), 2011). Measures to avoid and reduce greenhouse gas 
emissions from both operation and construction stages of the project would also be 
identified. 
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5.7.4 Management and safeguard measures 
Greenhouse gas and climate change issues are commonly encountered on road 
projects and can be managed and mitigated through the implementation of standard 
approaches. Standard management and safeguard measures have been identified 
below, which would be considered through the design development process for the 
preferred project design and identified as appropriate in the Environmental Impact 
Statement for the project. These may include: 
 
 Consideration to the preferential selection of materials, vehicles and construction 

equipment with characteristics such as lower embodied energy and greater fuel 
efficiency, where feasible. 

 Construction plant and equipment would be maintained to reduce energy 
efficiency losses associated with damaged or unmaintained equipment. 

 Construction transport requirements would be reduced wherever reasonably 
possible, for example through use of local staff, resources, suppliers, and 
landfills. 

 Vegetation clearance would be minimised wherever reasonably possible. 

 Reductions in operational emissions would be achieved by developing an optimal 
design, including the vertical and horizontal alignments and reduction of stop start 
driving. These reductions would be cumulative over the design life of the project. 
Energy efficient ventilation and lighting system designs would also be key areas 
of consideration for achieving optimal energy efficiency outcomes during the 
operational phase. 
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6 Conclusion  

NSW Roads and Maritime Services is proposing to construct and operate a tolled 
motorway linking the F3 Freeway at Wahroonga to the Hills M2 Motorway at the 
Pennant Hills Road interchange at Carlingford in northern Sydney (the project).  
 
The project would be located within The Hills, Hornsby and Ku-ring-gai local 
government areas about 20 kilometres north-west of the central business district of 
Sydney. It would span the suburbs of Wahroonga, Normanhurst, Thornleigh, Pennant 
Hills, Beecroft, West Pennant Hills, Carlingford and North Rocks. The project would 
consist of underground tunnel(s) generally following the alignment of Pennant Hills 
Road. At the northern and southern end of the project, interchanges would connect 
the tunnels to the F3 Freeway, the Hills M2 Motorway, Pennant Hills Road, and the 
Pacific Highway.   
 
The project would be delivered through a design and construct (D&C) contract aimed 
at delivering an innovative, cost effective and environmentally-responsive design for 
the project. The design would evolve through the environmental assessment process 
to determine the preferred design. The preferred design would be presented in the 
future Environmental Impact Statement.  
 
The project is permissible without consent by virtue of clause 94 of State 
Environmental Planning Policy (Infrastructure) 2007 (ISEPP), meaning that the 
project is an activity within the meaning of Part 5 of the EP&A Act and Roads and 
Maritime  is the determining authority.   
 
Roads and Maritime, as proponent and determining authority, has formed the view 
that the project is likely to significantly affect the environment. On this basis, the 
project is declared to be State significant infrastructure (SSI) under section 115U(2) 
of the EP&A Act by reason of the operation clause 14 and clause 1 of Schedule 3 of 
State Environmental Planning Policy (State and Regional Development) 2011 (SRD 
SEPP). Accordingly, approval from the Minister for Planning and Infrastructure is 
required for the project. 
 
The key environmental issues with the project are: 
 
 Traffic. 

 Noise and vibration. 

 Air quality 

 Biodiversity. 

 Urban design, landscape character and views. 

 Social and economic. 

 Geology and soils. 

 Surface water and flooding. 
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The Environmental Impact Statement will include the following: 
 
 A description of the project, including its components and construction activities. 

 An assessment of potential impacts on the key environmental issues, including a 
description of the existing environment and an assessment of potential direct and 
indirect impacts during construction and operation of the project. 

 Consideration of the other potential environmental issues for the project. 

 The identification of measures to be implemented to avoid, minimise, manage, 
mitigate, offset and/or monitor potential impacts of the project. 

 The identification and consideration of issues raised by stakeholders. 
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Attachment A 

Requirements of the Environmental Planning 
and Assessment Regulation 2000 

Clause 192 of the Environmental Planning and Assessment Regulation 2000 
requires that an application for approval of the Minister to carry out State significant 
infrastructure must include: 
 
a) Details of any approval that would, but for section 115ZG of the Act, be required 

for the carrying out of the State significant infrastructure; and 

b) Details of any authorisations that must be given under section 115ZH of the Act 
if the application is approved; and 

c) A statement as to the basis on which the proposed infrastructure is State 
significant infrastructure, including, if relevant, the capital investment value of the 
proposed infrastructure. 

 

Approvals that would otherwise apply 
Approvals that may be required to carry out the project, if not for section 115ZG of 
the EP&A Act, include: 
 
 An Aboriginal heritage impact permit under section 90 of the National Parks and 

Wildlife Act 1974. 

 A water use approval under section 89, a water management work approval 
under section 90 or an activity approval under section 91 of the Water 
Management Act 2000. Section 115ZG does not remove the need to obtain an 
aquifer interference approval under the Water Management Act 2000, if that were 
to be otherwise required. 

 An approval under Part 4, or an excavation permit under section 139, of the 
Heritage Act 1977. 

 

Authorisations if the application is approved 
Authorisations that may be required for the project under section 115ZH of the EP&A 
Act include: 
 
 An environmental protection licence under Chapter 3 of the Protection of the 

Environment Operations Act 1997. 

 A consent under section 138 of the Roads Act 1993. 

 

State significant infrastructure statement 
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) permits 
development for the purposes of a road or road infrastructure facilities to be carried 
out by or on behalf of a public authority without consent. As the F3 Freeway to the 
Hills M2 Motorway link project is for a road and road infrastructure facilities, and is to 
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be carried out by or on behalf of Roads and Maritime, the project is permissible 
without development consent under Part 4 of the EP&A Act. 
 
The project is permissible without consent by virtue of clause 94 of State 
Environmental Planning Policy (Infrastructure) 2007 (ISEPP), meaning that the 
project is an activity within the meaning of Part 5 of the EP&A Act and Roads and 
Maritime is the determining authority.   
 
Roads and Maritime, as proponent and determining authority, has formed the view 
that the project is likely to significantly affect the environment. On this basis the 
project is declared to be State significant infrastructure (SSI) under section 115U(2) 
of the EP&A Act by reason of the operation clause 14 and clause 1 of Schedule 3 of 
State Environmental Planning Policy (State and Regional Development) 2011 (SRD 
SEPP). Accordingly, the project is subject to Part 5.1 of the EP&A Act and requires 
the approval of the Minister for Planning and Infrastructure. 
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Attachment B 

Ecological Database Searches 



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.

Other Matters Protected by the EPBC Act
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Summary

This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

4

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

60

1

None

National Heritage Places:

Commonwealth Marine Areas:

World Heritage Properties:

None

None

39

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

44

Commonwealth Heritage Places:

14

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves:

http://www.environment.gov.au/epbc/assessments/index.html
http://www.environment.gov.au/epbc/assessments/index.html
http://www.environment.gov.au/epbc/permits/index.html


This part of the report provides information that may also be relevant to the area you have nominated.

Extra Information

Regional Forest Agreements:

55

Place on the RNE:

7

1

Invasive Species:

None

Nationally Important Wetlands:

State and Territory Reserves:

93

Key Ecological Features (Marine) None

Details

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Regent Honeyeater [82338] Endangered Species or species
habitat known to occur
within area

Anthochaera phrygia

Australasian Bittern [1001] Endangered Species or species
habitat known to occur
within area

Botaurus poiciloptilus

Eastern Bristlebird [533] Endangered Species or species
habitat likely to occur
within area

Dasyornis brachypterus

Antipodean Albatross [82269] Vulnerable Foraging, feeding or
related behaviour likely
to occur within area

Diomedea exulans  antipodensis

Tristan Albatross [82337] Endangered Species or species
habitat may occur within
area

Diomedea exulans  exulans

National Heritage Properties [ Resource Information ]
Name StatusState
Natural
Ku-ring-gai Chase National Park, Lion, Long and Spectacle
Island Nature Reserves

Listed placeNSW

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.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
Blue Gum High Forest of the Sydney Basin
Bioregion

Critically Endangered Community likely to
occur within area

Shale/Sandstone Transition Forest Endangered Community likely to
occur within area

Turpentine-Ironbark Forest in the Sydney Basin
Bioregion

Critically Endangered Community likely to
occur within area

Western Sydney Dry Rainforest and Moist
Woodland on Shale

Critically Endangered Community likely to
occur within area

Matters of National Environmental Significance



Name Status Type of Presence

Gibson's Albatross [82271] Vulnerable Foraging, feeding or
related behaviour likely
to occur within area

Diomedea exulans  gibsoni

Wandering Albatross [1073] Vulnerable Foraging, feeding or
related behaviour likely
to occur within area

Diomedea exulans (sensu lato)

Red Goshawk [942] Vulnerable Species or species
habitat likely to occur
within area

Erythrotriorchis radiatus

Swift Parrot [744] Endangered Species or species
habitat likely to occur
within area

Lathamus discolor

Australian Painted Snipe [77037] Endangered Species or species
habitat likely to occur
within area

Rostratula australis

Australian Fairy Tern [82950] Vulnerable Species or species
habitat may occur within
area

Sternula nereis  nereis

Fish

Black Rockcod, Black Cod, Saddled Rockcod
[68449]

Vulnerable Species or species
habitat likely to occur
within area

Epinephelus daemelii

Macquarie Perch [66632] Endangered Species or species
habitat may occur within
area

Macquaria australasica

Australian Grayling [26179] Vulnerable Species or species
habitat may occur within
area

Prototroctes maraena

Frogs

Giant Burrowing Frog [1973] Vulnerable Species or species
habitat likely to occur
within area

Heleioporus australiacus

Green and Golden Bell Frog [1870] Vulnerable Species or species
habitat likely to occur
within area

Litoria aurea

Littlejohn's Tree Frog,  Heath Frog [64733] Vulnerable Species or species
habitat may occur within
area

Litoria littlejohni

Stuttering Frog, Southern Barred Frog (in Victoria)
[1942]

Vulnerable Species or species
habitat likely to occur
within area

Mixophyes balbus

Giant Barred Frog, Southern Barred Frog [1944] Endangered Species or species
habitat may occur within
area

Mixophyes iteratus

Mammals

Large-eared Pied Bat, Large Pied Bat [183] Vulnerable Species or species
habitat may occur within
area

Chalinolobus dwyeri

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll
(southeastern mainland population) [75184]

Endangered Species or species
habitat known to occur
within area

Dasyurus maculatus  maculatus (SE mainland population)

Southern Brown Bandicoot (Eastern) [68050] Endangered Species or species
habitat known to occur
within area

Isoodon obesulus  obesulus

Brush-tailed Rock-wallaby [225] Vulnerable Species or species
Petrogale penicillata



Name Status Type of Presence
habitat likely to occur
within area

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Vulnerable Species or species
habitat known to occur
within area

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

Long-nosed Potoroo (SE mainland) [66645] Vulnerable Species or species
habitat may occur within
area

Potorous tridactylus  tridactylus

New Holland Mouse, Pookila [96] Vulnerable Species or species
habitat likely to occur
within area

Pseudomys novaehollandiae

Grey-headed Flying-fox [186] Vulnerable Roosting known to occur
within area

Pteropus poliocephalus

Plants

Bynoe's Wattle, Tiny Wattle [8575] Vulnerable Species or species
habitat likely to occur
within area

Acacia bynoeana

 [5031] Endangered Species or species
habitat likely to occur
within area

Acacia gordonii

Downy Wattle, Hairy Stemmed Wattle [18800] Vulnerable Species or species
habitat likely to occur
within area

Acacia pubescens

 [21932] Endangered Species or species
habitat may occur within
area

Allocasuarina glareicola

 [56780] Endangered Species or species
habitat likely to occur
within area

Asterolasia elegans

Thick-lipped Spider-orchid, Daddy Long-legs
[2119]

Vulnerable Species or species
habitat likely to occur
within area

Caladenia tessellata

Leafless Tongue-orchid [19533] Vulnerable Species or species
habitat likely to occur
within area

Cryptostylis hunteriana

 [14619] Vulnerable Species or species
habitat likely to occur
within area

Darwinia biflora

 [7438] Endangered Species or species
habitat likely to occur
within area

Deyeuxia appressa

Camfield's Stringybark [15460] Vulnerable Species or species
habitat likely to occur
within area

Eucalyptus camfieldii

Narrow-leaved Peppermint, Narrow-leaved Black
Peppermint [20992]

Vulnerable Species or species
habitat likely to occur
within area

Eucalyptus nicholii

Small-flower Grevillea [64910] Vulnerable Species or species
habitat likely to occur
within area

Grevillea parviflora subsp. parviflora

Hal [6480] Endangered Species or species
habitat likely to occur
within area

Haloragodendron lucasii

 [20311] Vulnerable Species or species
habitat likely to occur

Lasiopetalum joyceae



Name Status Type of Presence
within area

Deane's Tea-tree [21777] Vulnerable Species or species
habitat likely to occur
within area

Leptospermum deanei

Biconvex Paperbark [5583] Vulnerable Species or species
habitat likely to occur
within area

Melaleuca biconvexa

Deane's Melaleuca [5818] Vulnerable Species or species
habitat likely to occur
within area

Melaleuca deanei

Omeo Stork's-bill [84065] Endangered Species or species
habitat may occur within
area

Pelargonium sp. Striatellum (G.W.Carr 10345)

 [19006] Endangered Species or species
habitat likely to occur
within area

Persoonia hirsuta

 [56075] Endangered Species or species
habitat likely to occur
within area

Persoonia mollis subsp. maxima

 [4182] Vulnerable Species or species
habitat known to occur
within area

Pimelea curviflora var. curviflora

Spiked Rice-flower [20834] Endangered Species or species
habitat likely to occur
within area

Pimelea spicata

Seaforth Mintbush [7555] Critically Endangered Species or species
habitat may occur within
area

Prostanthera marifolia

Sydney Plains Greenhood [64537] Endangered Species or species
habitat may occur within
area

Pterostylis saxicola

Siah's Backbone, Sia's Backbone, Isaac Wood
[21618]

Endangered Species or species
habitat likely to occur
within area

Streblus pendulinus

Magenta Lilly Pilly, Magenta Cherry, Pocket-less
Brush Cherry, Scrub Cherry, Creek Lilly Pilly,
Brush Cherry [20307]

Vulnerable Species or species
habitat likely to occur
within area

Syzygium paniculatum

Glandular Pink-bell [2350] Vulnerable Species or species
habitat known to occur
within area

Tetratheca glandulosa

Reptiles

Loggerhead Turtle [1763] Endangered Species or species
habitat known to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Species or species
habitat known to occur
within area

Chelonia mydas

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Species or species
habitat known to occur
within area

Dermochelys coriacea

Hawksbill Turtle [1766] Vulnerable Species or species
habitat known to occur
within area

Eretmochelys imbricata

Broad-headed Snake [1182] Vulnerable Species or species
habitat likely to occur

Hoplocephalus bungaroides



Name Status Type of Presence
within area

Flatback Turtle [59257] Vulnerable Species or species
habitat known to occur
within area

Natator depressus

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

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Antipodean Albatross [64458] Vulnerable* Foraging, feeding or
related behaviour likely
to occur within area

Diomedea antipodensis

Tristan Albatross [66471] Endangered* Species or species
habitat may occur within
area

Diomedea dabbenena

Wandering Albatross [1073] Vulnerable Foraging, feeding or
related behaviour likely
to occur within area

Diomedea exulans (sensu lato)

Gibson's Albatross [64466] Vulnerable* Foraging, feeding or
related behaviour likely
to occur within area

Diomedea gibsoni

Migratory Marine Species

Loggerhead Turtle [1763] Endangered Species or species
habitat known to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Species or species
habitat known to occur
within area

Chelonia mydas

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Species or species
habitat known to occur
within area

Dermochelys coriacea

Hawksbill Turtle [1766] Vulnerable Species or species
habitat known to occur
within area

Eretmochelys imbricata

Porbeagle, Mackerel Shark [83288] Species or species
habitat likely to occur
within area

Lamna nasus

Flatback Turtle [59257] Vulnerable Species or species
habitat known to occur
within area

Natator depressus

Migratory Terrestrial Species

White-bellied Sea-Eagle [943] Breeding known to occur
within area

Haliaeetus leucogaster

White-throated Needletail [682] Species or species
habitat known to occur
within area

Hirundapus caudacutus

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Black-faced Monarch [609] Species or species
habitat known to occur
within area

Monarcha melanopsis



Name Threatened Type of Presence

Spectacled Monarch [610] Species or species
habitat known to occur
within area

Monarcha trivirgatus

Satin Flycatcher [612] Species or species
habitat known to occur
within area

Myiagra cyanoleuca

Rufous Fantail [592] Species or species
habitat known to occur
within area

Rhipidura rufifrons

Regent Honeyeater [430] Endangered* Species or species
habitat known to occur
within area

Xanthomyza phrygia

Migratory Wetlands Species

Great Egret, White Egret [59541] Species or species
habitat known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Ruddy Turnstone [872] Species or species
habitat known to occur
within area

Arenaria interpres

Sharp-tailed Sandpiper [874] Species or species
habitat known to occur
within area

Calidris acuminata

Red Knot, Knot [855] Species or species
habitat known to occur
within area

Calidris canutus

Curlew Sandpiper [856] Species or species
habitat known to occur
within area

Calidris ferruginea

Red-necked Stint [860] Species or species
habitat known to occur
within area

Calidris ruficollis

Great Knot [862] Species or species
habitat known to occur
within area

Calidris tenuirostris

Double-banded Plover [895] Species or species
habitat known to occur
within area

Charadrius bicinctus

Greater Sand Plover, Large Sand Plover [877] Species or species
habitat known to occur
within area

Charadrius leschenaultii

Lesser Sand Plover, Mongolian Plover [879] Species or species
habitat known to occur
within area

Charadrius mongolus

Latham's Snipe, Japanese Snipe [863] Species or species
habitat known to occur
within area

Gallinago hardwickii

Grey-tailed Tattler [59311] Species or species
habitat known to occur
within area

Heteroscelus brevipes

Bar-tailed Godwit [844] Species or species
habitat known to occur
within area

Limosa lapponica



Name Threatened Type of Presence

Black-tailed Godwit [845] Species or species
habitat known to occur
within area

Limosa limosa

Eastern Curlew [847] Species or species
habitat known to occur
within area

Numenius madagascariensis

Whimbrel [849] Species or species
habitat known to occur
within area

Numenius phaeopus

Pacific Golden Plover [25545] Species or species
habitat known to occur
within area

Pluvialis fulva

Painted Snipe [889] Endangered* Species or species
habitat likely to occur
within area

Rostratula benghalensis (sensu lato)

Marsh Sandpiper, Little Greenshank [833] Species or species
habitat known to occur
within area

Tringa stagnatilis

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

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Great Egret, White Egret [59541] Species or species
habitat known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Ruddy Turnstone [872] Species or species
habitat known to occur
within area

Arenaria interpres

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 - Australian Postal Commission
Commonwealth Land - Australian Postal Corporation
Commonwealth Land - Australian Telecommunications Commission
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 - Defence Service Homes Corporation
Commonwealth Land - Director of War Service Homes
Commonwealth Land - Telstra Corporation Limited
Defence - NEWINGTON
Defence - PYMBLE MULTI-USER DEPOT
Defence - TIMOR  BARRACKS - DUNDAS

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence

Sharp-tailed Sandpiper [874] Species or species
habitat known to occur
within area

Calidris acuminata

Red Knot, Knot [855] Species or species
habitat known to occur
within area

Calidris canutus

Curlew Sandpiper [856] Species or species
habitat known to occur
within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species
habitat known to occur
within area

Calidris melanotos

Red-necked Stint [860] Species or species
habitat known to occur
within area

Calidris ruficollis

Great Knot [862] Species or species
habitat known to occur
within area

Calidris tenuirostris

Double-banded Plover [895] Species or species
habitat known to occur
within area

Charadrius bicinctus

Greater Sand Plover, Large Sand Plover [877] Species or species
habitat known to occur
within area

Charadrius leschenaultii

Lesser Sand Plover, Mongolian Plover [879] Species or species
habitat known to occur
within area

Charadrius mongolus

Red-capped Plover [881] Species or species
habitat known to occur
within area

Charadrius ruficapillus

Antipodean Albatross [64458] Vulnerable* Foraging, feeding or
related behaviour likely
to occur within area

Diomedea antipodensis

Tristan Albatross [66471] Endangered* Species or species
habitat may occur within
area

Diomedea dabbenena

Wandering Albatross [1073] Vulnerable Foraging, feeding or
related behaviour likely
to occur within area

Diomedea exulans (sensu lato)

Gibson's Albatross [64466] Vulnerable* Foraging, feeding or
related behaviour likely
to occur within area

Diomedea gibsoni

Latham's Snipe, Japanese Snipe [863] Species or species
habitat known to occur
within area

Gallinago hardwickii

White-bellied Sea-Eagle [943] Breeding known to occur
within area

Haliaeetus leucogaster

Grey-tailed Tattler [59311] Species or species
habitat known to occur
within area

Heteroscelus brevipes

Black-winged Stilt [870] Species or species
habitat known to occur
within area

Himantopus himantopus

White-throated Needletail [682] Species or species
Hirundapus caudacutus



Name Threatened Type of Presence
habitat known to occur
within area

Swift Parrot [744] Endangered Species or species
habitat likely to occur
within area

Lathamus discolor

Bar-tailed Godwit [844] Species or species
habitat known to occur
within area

Limosa lapponica

Black-tailed Godwit [845] Species or species
habitat known to occur
within area

Limosa limosa

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Black-faced Monarch [609] Species or species
habitat known to occur
within area

Monarcha melanopsis

Spectacled Monarch [610] Species or species
habitat known to occur
within area

Monarcha trivirgatus

Satin Flycatcher [612] Species or species
habitat known to occur
within area

Myiagra cyanoleuca

Eastern Curlew [847] Species or species
habitat known to occur
within area

Numenius madagascariensis

Whimbrel [849] Species or species
habitat known to occur
within area

Numenius phaeopus

Osprey [952] Species or species
habitat likely to occur
within area

Pandion haliaetus

Ruff (Reeve) [850] Species or species
habitat known to occur
within area

Philomachus pugnax

Pacific Golden Plover [25545] Species or species
habitat known to occur
within area

Pluvialis fulva

Red-necked Avocet [871] Species or species
habitat known to occur
within area

Recurvirostra novaehollandiae

Rufous Fantail [592] Species or species
habitat known to occur
within area

Rhipidura rufifrons

Painted Snipe [889] Endangered* Species or species
habitat likely to occur
within area

Rostratula benghalensis (sensu lato)

Marsh Sandpiper, Little Greenshank [833] Species or species
habitat known to occur
within area

Tringa stagnatilis

Reptiles

Loggerhead Turtle [1763] Endangered Species or species
habitat known to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Species or species
Chelonia mydas



Name Threatened Type of Presence
habitat known to occur
within area

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Species or species
habitat known to occur
within area

Dermochelys coriacea

Hawksbill Turtle [1766] Vulnerable Species or species
habitat known to occur
within area

Eretmochelys imbricata

Flatback Turtle [59257] Vulnerable Species or species
habitat known to occur
within area

Natator depressus

Extra Information

Places on the RNE [ Resource Information ]

Note that not all Indigenous sites may be listed.

Name StatusState
Natural

Indicative PlaceDundas Valley, Corridor through Time NSW
Indicative PlaceHill Road Wetlands NSW
Indicative PlaceParramatta and Lane Cove Rivers Landscapes NSW
RegisteredDalrymple Hay Nature Reserve NSW
RegisteredErmington Bay Wetlands NSW
RegisteredHornsby Diatreme Area NSW
RegisteredKu-ring-gai Chase National Park (1980 boundary) NSW
RegisteredMacquarie Hospital Bushland NSW
RegisteredMeadowbank Park Foreshore Wetland NSW
RegisteredSilverwater Saltmarsh NSW

Historic
Indicative PlaceAnnie Wyatt House NSW
Indicative PlaceAvon Road Urban Conservation Precinct NSW
Indicative PlaceBeecroft Post Office NSW
Indicative PlaceBen Lomond NSW
Indicative PlaceBobbin Head Road Conservation Precinct NSW
Indicative PlaceBrentwood Avenue Urban Conservation Precinct NSW
Indicative PlaceBrigadoon NSW
Indicative PlaceCarlingford Public School Building & Cottage NSW
Indicative PlaceCastle Hill House NSW
Indicative PlaceChallis Avenue Urban Conservation Precinct NSW
Indicative PlaceCulworth Avenue Urban Conservation Precinct NSW
Indicative PlaceEastwood Fire Station NSW
Indicative PlaceElwatan NSW
Indicative PlaceGordon Railway Station NSW
Indicative PlaceGordon Urban Conservation Precinct NSW
Indicative PlaceGreengate Road Urban Conservation Precinct NSW
Indicative PlaceHeydon Avenue Urban Conservation Precinct NSW
Indicative PlaceHiggins Family Cemetery NSW
Indicative PlaceHouse NSW
Indicative PlaceKillara Golf Links Urban Conservation Precinct NSW
Indicative PlaceKillara Railway Station NSW
Indicative PlaceKillara Urban Conservation Precinct NSW
Indicative PlaceKissing Point Road Urban Conservation Precinct NSW
Indicative PlaceLady Davidson Hospital NSW
Indicative PlaceLake Parramatta Dam NSW
Indicative PlaceLinton NSW
Indicative PlaceMahratta Avenue Urban Conservation Precinct NSW
Indicative PlaceMahratta Garden NSW
Indicative PlaceMount Wilga NSW



State and Territory Reserves [ Resource Information ]
Name State
Berowra Valley NSW
Dalrymple-Hay NSW
Dural NSW
Ku-ring-gai Chase NSW
Lane Cove NSW
Newington NSW
Wallumatta NSW

Name StatusState
Indicative PlaceNorth Shore Sewerage Bradfield Carrier NSW
Indicative PlacePentecost Avenue Urban Conservation Precinct NSW
Indicative PlacePymble Hotel NSW
Indicative PlacePymble Soldiers Memorial Park NSW
Indicative PlacePymble Urban Conservation Precinct NSW
Indicative PlaceReservoirs No123, 124 and 125, Wahroonga NSW
Indicative PlaceRippon Grange NSW
Indicative PlaceSt Ives Village Green NSW
Indicative PlaceSt Pauls Anglican Church (former) NSW
Indicative PlaceStills Creek Area NSW
Indicative PlaceThe Old Parsonage NSW
Indicative PlaceWahroonga Railway Station NSW
Indicative PlaceWest Gordon Urban Conservation Precinct NSW
RegisteredAddington NSW
RegisteredAudley NSW
RegisteredBlackwood House, Gates and Walling NSW
RegisteredBrush Farm House NSW
RegisteredBurnside Homes NSW
RegisteredCastle Hill Public School and Residence (former) NSW
RegisteredCastle Hill Settlement Site NSW
RegisteredEastwood House (former) NSW
RegisteredEryldene Garden NSW
RegisteredEryldene and Garden NSW
RegisteredGalston Gorge Road Bridge NSW
RegisteredGladesville Drill Hall (former) NSW
RegisteredGlenhope and Grounds NSW
RegisteredGordon Public School NSW
RegisteredGowan Brae Group NSW
RegisteredGowan Brae House NSW
RegisteredGrandview NSW
RegisteredHighlands including Grounds and Trees NSW
RegisteredIngleholme and Grounds NSW
RegisteredKings School Chapel NSW
RegisteredKooyong  Outbuildings and Garden NSW
RegisteredMacquarie Cottage NSW
RegisteredMaiala NSW
RegisteredMcDonalds Farm House NSW
RegisteredMeadowbank Railway Bridge NSW
RegisteredNewington Arms Depot Conservation Area NSW
RegisteredPibrac and Garden NSW
RegisteredPurulia and Garden NSW
RegisteredRedleaf NSW
RegisteredRedstone NSW
RegisteredRiverview House, Outbuildings and Garden NSW
RegisteredRose Seidler House NSW
RegisteredRyde Police Station  (former) NSW
RegisteredRyde Public School 1877-1919 Buildings NSW
RegisteredSt Annes Anglican Church and Churchyard NSW
RegisteredSt Judes Anglican Church NSW
RegisteredSt Pauls Anglican Church (former) NSW
RegisteredThe Hermitage and Garden NSW
RegisteredThe Pines - House, Outbuildings and Pine Trees NSW
RegisteredTulkiyan NSW
RegisteredWillandra 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 Status Type of Presence
Birds

Common Myna, Indian Myna [387] Species or species
habitat likely to occur
within area

Acridotheres tristis

Skylark [656] Species or species
habitat likely to occur
within area

Alauda arvensis

Mallard [974] Species or species
habitat likely to occur
within area

Anas platyrhynchos

European Goldfinch [403] Species or species
habitat likely to occur
within area

Carduelis carduelis

European Greenfinch [404] Species or species
habitat likely to occur
within area

Carduelis chloris

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species
habitat likely to occur
within area

Columba livia

Nutmeg Mannikin [399] Species or species
habitat likely to occur
within area

Lonchura punctulata

House Sparrow [405] Species or species
habitat likely to occur
within area

Passer domesticus

Eurasian Tree Sparrow [406] Species or species
habitat likely to occur
within area

Passer montanus

Red-whiskered Bulbul [631] Species or species
habitat likely to occur
within area

Pycnonotus jocosus

Spotted Turtle-Dove  [780] Species or species
habitat likely to occur
within area

Streptopelia chinensis

Common Starling [389] Species or species
habitat likely to occur
within area

Sturnus vulgaris

Common Blackbird, Eurasian Blackbird [596] Species or species
habitat likely to occur
within area

Turdus merula

Frogs

Cane Toad [1772] Species or species
habitat likely to occur
within area

Bufo marinus

Cane Toad [83218] Species or species
habitat likely to occur
within area

Rhinella marina

Mammals

Domestic Cattle [16] Species or species
habitat likely to occur

Bos taurus



Name Status Type of Presence
within area

Domestic Dog [82654] Species or species
habitat likely to occur
within area

Canis lupus  familiaris

Cat, House Cat, Domestic Cat [19] Species or species
habitat likely to occur
within area

Felis catus

Feral deer species in Australia [85733] Species or species
habitat likely to occur
within area

Feral deer

Brown Hare [127] Species or species
habitat likely to occur
within area

Lepus capensis

House Mouse [120] Species or species
habitat likely to occur
within area

Mus musculus

Rabbit, European Rabbit [128] Species or species
habitat likely to occur
within area

Oryctolagus cuniculus

Brown Rat, Norway Rat [83] Species or species
habitat likely to occur
within area

Rattus norvegicus

Black Rat, Ship Rat [84] Species or species
habitat likely to occur
within area

Rattus rattus

Red Fox, Fox [18] Species or species
habitat likely to occur
within area

Vulpes vulpes

Plants

Alligator Weed [11620] Species or species
habitat likely to occur
within area

Alternanthera philoxeroides

Madeira Vine, Jalap, Lamb's-tail, Mignonette Vine,
Anredera, Gulf Madeiravine, Heartleaf
Madeiravine, Potato Vine [2643]

Species or species
habitat likely to occur
within area

Anredera cordifolia

Asparagus Fern, Ground Asparagus, Basket Fern,
Sprengi's Fern, Bushy Asparagus, Emerald
Asparagus [62425]

Species or species
habitat likely to occur
within area

Asparagus aethiopicus

Bridal Creeper, Bridal Veil Creeper, Smilax,
Florist's Smilax, Smilax Asparagus [22473]

Species or species
habitat likely to occur
within area

Asparagus asparagoides

Climbing Asparagus-fern [48993] Species or species
habitat likely to occur
within area

Asparagus plumosus

Asparagus Fern, Climbing Asparagus Fern
[23255]

Species or species
habitat likely to occur
within area

Asparagus scandens

Cabomba, Fanwort, Carolina Watershield, Fish
Grass, Washington Grass, Watershield, Carolina
Fanwort, Common Cabomba [5171]

Species or species
habitat likely to occur
within area

Cabomba caroliniana

Bitou Bush, Boneseed [18983] Species or species
habitat may occur within
area

Chrysanthemoides monilifera

Boneseed [16905] Species or species
habitat likely to occur

Chrysanthemoides monilifera subsp. monilifera



Name Status Type of Presence
within area

Bitou Bush [16332] Species or species
habitat likely to occur
within area

Chrysanthemoides monilifera subsp. rotundata

Broom, English Broom, Scotch Broom, Common
Broom, Scottish Broom, Spanish Broom [5934]

Species or species
habitat likely to occur
within area

Cytisus scoparius

Cat's Claw Vine, Yellow Trumpet Vine, Cat's Claw
Creeper, Funnel Creeper [85119]

Species or species
habitat likely to occur
within area

Dolichandra unguis-cati

Water Hyacinth, Water Orchid, Nile Lily [13466] Species or species
habitat likely to occur
within area

Eichhornia crassipes

Flax-leaved Broom, Mediterranean Broom, Flax
Broom [2800]

Species or species
habitat likely to occur
within area

Genista linifolia

Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom
[20126]

Species or species
habitat likely to occur
within area

Genista monspessulana

Broom [67538] Species or species
habitat may occur within
area

Genista sp. X Genista monspessulana

Lantana, Common Lantana, Kamara Lantana,
Large-leaf Lantana, Pink Flowered Lantana, Red
Flowered Lantana, Red-Flowered Sage, White
Sage, Wild Sage [10892]

Species or species
habitat likely to occur
within area

Lantana camara

African Boxthorn, Boxthorn [19235] Species or species
habitat likely to occur
within area

Lycium ferocissimum

Chilean Needle grass [67699] Species or species
habitat likely to occur
within area

Nassella neesiana

Serrated Tussock, Yass River Tussock, Yass
Tussock, Nassella Tussock (NZ) [18884]

Species or species
habitat likely to occur
within area

Nassella trichotoma

Prickly Pears [82753] Species or species
habitat likely to occur
within area

Opuntia spp.

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species
habitat may occur within
area

Pinus radiata

Climbing Asparagus-fern, Ferny Asparagus
[11747]

Species or species
habitat likely to occur
within area

Protasparagus plumosus

Blackberry, European Blackberry [68406] Species or species
habitat likely to occur
within area

Rubus fruticosus aggregate

Delta Arrowhead, Arrowhead, Slender Arrowhead
[68483]

Species or species
habitat likely to occur
within area

Sagittaria platyphylla

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species
habitat likely to occur
within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Salvinia, Giant Salvinia, Aquarium Watermoss,
Kariba Weed [13665]

Species or species
habitat likely to occur

Salvinia molesta



Nationally Important Wetlands [ Resource Information ]
Name State
Newington Wetlands NSW

Name Status Type of Presence
within area

Fireweed, Madagascar Ragwort, Madagascar
Groundsel [2624]

Species or species
habitat likely to occur
within area

Senecio madagascariensis

Gorse, Furze [7693] Species or species
habitat likely to occur
within area

Ulex europaeus

Reptiles

Asian House Gecko [1708] Species or species
habitat likely to occur
within area

Hemidactylus frenatus



-33.73422 151.07656

Coordinates

- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

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.

- 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.

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.

The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.

Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:

- marine

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 Heritage and Register of National Estate properties, Wetlands of International
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.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:



-Department of the Environment, Climate Change, Energy and Water
-Birds Australia
-Australian Bird and Bat Banding Scheme

-Department of Environment and Conservation, Western Australia
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In 2012, the NSW Government received an unsolicited proposal from a Consortium 
made up of Transurban and the Westlink M7 Shareholders to design, build, operate, 
maintain and finance a tolled motorway linking the F3 Freeway at Wahroonga to the
Hills M2 Motorway at the Pennant Hills Road interchange at West Pennant Hills 
in northern Sydney.
 
Roads and Maritime Services is working with the proponents to commence 
community consultation, with exhibition of an environmental impact statement and 
lodgement of an application for environmental and planning approval.
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