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TERMS AND ACRONYMS 

Terms Definition 

Concept Proposal The strategic design of the Northern Beaches Hospital Connectivity 
and Network Enhancements Project in its entirety. 

Direct impacts Impacts that directly affect habitat and individuals. They include, but 
are not limited to, death through predation, trampling, poisoning of the 
animal / plant itself and the removal of suitable habitat. 

ESU Ecological Sampling Unit 

Fauna sampling 
areas 

ESUs 4, 5, 6, 7, 8, and 12 

Indirect impacts Occur when project related activities affect species, populations or 
ecological communities in a manner other than direct loss, such as soil 
erosion or weed invasion. 

Local population Of a threatened plant species comprises those individuals occurring in 
the study area or the cluster of individuals that extend into habitat 
adjoining and contiguous with the study area that could reasonably be 
expected to be cross-pollinating with those in the study area. 

Of resident fauna species comprises those individuals known or likely 
to occur in the study area, as well as any individuals occurring in 
adjoining areas (contiguous or otherwise) that are known or likely to 
utilise habitats in the study area. 

Locality The area within a 10 kilometre radius of the subject site. 

Stage 1 project The first stage of the project comprising the provision of essential road 
works to enhance connectivity to the hospital. 

Study area The subject site and any additional areas which are likely to be 
affected by the proposal, either directly or indirectly.  

Subject site The area directly affected by the project.  

Survey period March 2013 (early Autumn), July 2013 (Winter), November 2013 
(Spring) and April 2014 (Autumn). 

The project The development, activity or action proposed for Roads and Maritime. 
The project refers to the Stage 1 Connectivity Works. 

Threatened biota Threatened species, populations and ecological communities. 
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Acronym Definition 

AoS Assessments of Significance 

DEC Department of Environment and Conservation (NSW) 

DECC Department of Environment Climate and Change (NSW) 

DECCW Department of Environment Climate Change and Water (NSW) 

DP&E Department of Planning and Environment (NSW) 

DFEC Duffy’s Forest Ecological Community 

DFI Duffys Forest Index 

DoE Department of Environment 

DPI Department of Primary Industries 

DSEWPaC Department of Sustainability, Environment and Water, Population and 
Communities (Commonwealth) 

EEC Endangered Ecological Community  

EP&A Act Environmental Planning and Assessment Act 1979 (NSW) 

EPBC Act 
Environment Protection and Biodiversity Conservation Act 1999 
(Commonwealth) 

ESU Environmental Sampling Unit 

FM Act Fisheries Management Act 1994 

GIS Geographic Information System 

KTP Key Threatening Process 

LEP Local Environmental Plan 

LGA Local Government Area 

MNES Matters of National Environmental Significance 

NBHS Northern Beaches Health Services 

OEH Office of Environment and Heritage (NSW) 

PIT Passive Integrated Transponder 

RMS Roads and Maritime Services 

ROTAP Rare or Threatened Australian Plants 

S_DSF14 Sydney Ironstone Bloodwood-Silvertop Ash Forest 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements: Biodiversity Assessment Report Page | vii 

 

 

Acronym Definition 

S_DSF09 Coastal Sandstone Gully Forest 

S_DSF04 Coastal Enriched Sandstone Dry Forest 

SMCMA Sydney Metropolitan Catchment Management Authority 

SMEC Snowy Mountains Engineering Corporation 

SSGF Sydney Sandstone Gully Forest 

SSRW Sydney Sandstone Ridge-top Woodland 

TSC Act Threatened Species Conservation Act 1995 (NSW) 
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EXECUTIVE SUMMARY 

This report provides a biodiversity impact assessment of the proposed Northern Beaches 
Hospital Connectivity and Network Enhancements. Roads and Maritime proposes to upgrade 
roads and intersections around the proposed Northern Beaches Hospital site at Frenchs 
Forest, NSW. The proposed works would be undertaken on the major roads around the 
hospital site being Warringah Road, Wakehurst Parkway, Frenchs Forest Road and Forest 
Way. Widening of these major roads, associated intersection upgrades, grade separation of 
through traffic on Warringah Road and new signalised intersections would be undertaken to 
improve traffic movement through the area and facilitate access to the hospital.  

The project is to be approved in stages under section 115ZD of the Environmental Planning 
and Assessment Act 1999 (EP&A Act). The overall project is known as the Northern Beaches 
Hospital Connectivity and Network Enhancement project. Roads and Maritime is seeking 
concept approval of the overall project (described as the Concept Proposal) and project 
approval for Stage 1 (Connectivity Works). 

The scope of the study was to describe flora and fauna species and habitat within the study 
area, determine the likelihood of occurrence of threatened species and ecological communities 
of State or Federal conservation significance, assess the potential impacts of the project on 
them and recommend mitigation measures to avoid or minimise these impacts. This 
biodiversity assessment will be used to inform an Environmental Impact Assessment under 
Part 5.1 of the Environmental Planning and Assessment Act 1979.  

The methods included a detailed review of relevant literature, ecological databases, reports 
and vegetation mapping. Information from these sources, and ecological assessments for the 
Northern Beaches Hospital site was used to design ecological surveys that were appropriate 
to the biology/ecology of species; identify the extent of suitable habitat in the area;  map and 
survey vegetation communities; and to target threatened species, populations and threatened 
ecological communities and their habitats. The systematic flora and fauna surveys and habitat 
assessments were undertaken in accordance with and, in many cases, exceeded the Office of 
Environment and Heritage (OEH) recommendations. Ecological surveys were undertaken in 
March 2013, July 2013, November 2013 and April 2014. Ecological surveys of the site focused 
on identifying flora and fauna habitat and the validation of previous vegetation mapping within 
the study area. 

The study area has high biodiversity value with the majority of vegetation being Duffys Forest 
Ecological Community (DFEC) listed as endangered under the NSW Threatened Species 
Conservation Act 1995. The study area is also located in a Priority 1 Wildlife Corridor as 
mapped by Warringah Council and contains habitat for a number of threatened flora and fauna 
species. Five threatened fauna species and one marine migratory species were recorded in 
the study area during field surveys: the Red-crowned Toadlet (TSC Act: vulnerable), Powerful 
Owl (TSC Act: vulnerable), Eastern Bentwing-bat (TSC Act: vulnerable), Grey-headed Flying-
fox (TSC Act: vulnerable, EPBC Act: vulnerable), Swift Parrot (TSC Act: endangered, EPBC 
Act: endangered) and White-bellied Sea-eagle (EPBC Act: marine migratory). No threatened 
flora species were observed in the study area during targeted seasonal surveys. 

Assessments of significance were undertaken for Duffys Forest Ecological Community, as well 
as 23 flora and 37 fauna species with potential to occur in the study area that are currently 
listed as threatened or migratory under state and federal legislation. These assessments are 
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based on the Concept Proposal area. Mitigation measures have been recommended to avoid 
and minimise impacts on these species and their habitat.  

The Concept Proposal is likely to require removal of a worst case assessment of 7.1 hectares 
of vegetation including 5.1 hectares of the Endangered Ecological Community (EEC) DFEC; 
0.6 hectares of Coastal Enriched Sandstone Dry Forest (CESDF) and 1.4 hectares of urban 
exotics and natives.  

Based on the construction impact area for Stage 1 only, the project will result in the removal of 
a total of 3.1 hectares of vegetation, comprising 1.2 hectares of DFEC; 0.6 hectares of CESDF 
and 1.3 hectares of urban exotic/native and weeds. 

The removal of the DFEC is considered a significant impact largely because less than 16 per 
cent of the original area of DFEC currently exists in the region as fragmented remnant patches 
(NPWS 2004). The project would also contribute to cumulative impacts on the EEC from 
known and likely impacts arising from other developments in the locality. Where moderate and 
good condition vegetation and habitats cannot be retained, offsetting the removal of DFEC 
would be undertaken.  

The Red-crowned Toadlet has been detected at two locations within the study area; at the 
north of the study area near Trefoil Creek and in the south of the study area near Aquatic 
Drive. The project will not have any direct impacts on breeding or refuge habitat suitable for 
the Red-crowned Toadlet at either location. The project is unlikely to alter surface water flows 
substantially, however, there may be changes to groundwater as a result of the Concept 
Proposal that are likely to have a significant impact on the Red-crowned Toadlet. Impacts on 
the Red-crowned Toadlet will be reviewed as part of the EIS for the Stage 2 Network 
Enhancements. 

Impacts on the other threatened fauna and flora species would be minor, with the impacts 
determined to be not significant. 

Wildlife connectivity is already limited by the existing road network. Frenchs Forest Road and 
Warringah Road and associated traffic intersections interrupt the vegetated extent of the 
corridor and are likely to be a deterrent to movement of some groups of fauna including 
reptiles and ground-dwelling mammals. Increasing the width of road corridors as a result of the 
Concept Proposal is likely to encourage this behaviour. Road widening is also likely to 
increase the probability of vehicle strike. 

Recommendations to minimise the impacts of the project include the protection of hollow 
bearing and habitat trees, establishment of exclusion zones around DFEC, maintaining wildlife 
connectivity, stormwater management, weed management and rehabilitation of affected 
habitat.  

Impacts of the project on DFEC and the Red-crowned Toadlet will be offset in accordance with 
the Offset Strategy contained herein. This strategy provides for offsetting residual significant 
impacts in a manner consistent with the NSW offset principles for major projects (OEH 2013).  
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1  INTRODUCTION 

1.1  Introduction 
Roads and Maritime Services (Roads and Maritime) is seeking approval for the Northern 
Beaches Hospital – Connectivity and Network Enhancements Project.  The approval is 
sought under Part 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act). 
The project comprises road upgrades to enhance arterial and sub-arterial road network 
connectivity in the Northern Beaches Hospital (NBH) precinct at Frenchs Forest, within the 
Warringah local government area (LGA) on Sydney’s Northern Beaches. 

1.2  Staged Project Application 
The Concept Proposal is proposed to be assessed in stages under section 115ZD of the 
EP&A Act.  The EIS provides an assessment of the concept proposal for the whole of the 
project and a more detailed assessment of the Stage 1 works.   

The Concept Proposal for the whole Northern Beaches Hospital Connectivity and Network 
Enhancements Project includes two stages: 

• Stage 1 Hospital Connectivity Works (the project) which aim to enhance the existing 
road network to facilitate the opening of the proposed Northern Beaches Hospital in 
2018.  

• Stage 2 Network Enhancement Works is directed towards broader network capacity 
enhancement particularly along Warringah Road.   

The EIS assesses both stages at a concept proposal level and provides more detailed 
environmental assessment of the Stage 1 works.  This would enable Stage 1 to proceed to 
construction (subject to approval). 

The need for the remainder of the infrastructure, which is directed towards broader network 
capacity enhancement (Stage 2 Network Enhancement Works), particularly along Warringah 
Road, has been identified at a strategic level  and developed as a concept proposal only (so 
far).  

The staged approval approach would enable construction of the Stage 1 Connectivity Works 
to commence (subject to planning approval) in a timely fashion providing adequate 
connectivity to the hospital by 2018, while the design of the Network Enhancement Works is 
being refined and assessed. 

The project is located within Frenchs Forest where ecologically significant flora and fauna 
communities exist, including Duffys Forest Endangered Ecological Community (DFEC). This 
is a listed endangered ecological community (EEC) under the NSW Threatened Species 
Conservation Act 1995 (TSC Act). SMEC has undertaken biodiversity surveys including 
targeted surveys for threatened species that potentially occur in the study area. The 
biodiversity assessment was undertaken in two parts: 

i. Desktop investigation, literature review and review of databases. 

ii. Three systematic fauna surveys  and habitat assessments were undertaken in early 
March, July, and November 2013. Two systematic flora surveys were undertaken in 
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March and November 2013. Additional flora and fauna surveys of sites at Aquatic 
Drive were undertaken in April 2014. 

This report provides a summary and analysis of the ecological investigations carried out in 
2013 and 2014. 

1.3  Study area 
The study area is located in Frenchs Forest, approximately 15 kilometres north of the 
Sydney CBD. The study area is situated along Forest Way, Warringah Road, Frenchs Forest 
Road and Wakehurst Parkway; centred on the proposed Northern Beaches Hospital site. 
Major intersections included in the study area are Warringah Road with Wakehurst Parkway, 
Warringah Road with Forest Way and Wakehurst Parkway with Frenchs Forest Road. Land 
use within the study area includes residential, commercial, educational (The Forest High 
School), and open space/undeveloped land.  

1.4  Concept Proposal Description 
The Northern Beaches Hospital – Connectivity and Network Enhancements Project aims to: 

 Assist in the management of journeys in connection with anticipated future intensification 
of medical, commercial and residential land uses surrounding the new hospital. 

 Mitigate the worsening of traffic congestion on the Warringah Road and Wakehurst 
Parkway arterial road corridors and their principal feeder roads. 

 Enhance access arrangements by car, bus and active transport for the NBH’s 
employees, patients, outpatients and visitors. 

 Facilitate improved access to the NBH and the surrounding employment precincts. 

 Have key infrastructure components in place for the proposed hospital opening in 2018. 

The location of the Concept Proposal is shown in Figure 1. 
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Figure 1: Location of the Concept Proposal
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The strategic design of the Northern Beaches Hospital Connectivity and Network 
Enhancements Project in its entirety - referred to in this EIS as the Concept Proposal. The 
Concept Proposal is proposed to be carried out generally within the following parts of 
Frenchs Forest: 

 Warringah Road from its intersection with Maxwell Parade to its intersection with 
Courtley Road. 

 Forest Way from around Adams Street to its intersection with Warringah Road. 

 Naree Road/Frenchs Forest Road from its intersection with Forest Way to its intersection 
with Warringah Road. 

 Wakehurst Parkway from about 500 metres north of Frenchs Forest Road to about 500 
metres south of Warringah Road. 

 Allambie Road from its intersection with Frenchs Forest Road East to its intersection with 
Aquatic Drive. 

 Rodborough Road from its intersection with Warringah Road to its intersection with 
Allambie Road. 

 A new connection of Aquatic Drive with Wakehurst Parkway (left in left out). 

The first stage of the Concept Proposal, the Stage 1 Hospital Connectivity Works (the 
project), comprises the provision of essential road works to enhance connectivity to the 
hospital. Further design development would inform a more detailed description and 
assessment of the project for Stage 2, comprising network enhancement works to improve 
the broader network capacity. An assessment of the Stage 2 concept design would be the 
subject of a separate EIS.  

A strategic design for the Concept Proposal is described in Table 1-1. An indication of the 
staging of key project elements is also included. 

Table 1: Concept Proposal scope including proposed project staging 

Key feature Stage 1 Stage 2 

Widening and intersection upgrades along sections of Forest 
Way between Warringah Road and south of Adams Street. X  

Upgrade of the existing bus stop fronting the Forest Way 
shopping centre on Forest Way, to accommodate two buses 
within the bay.  

X  

Widening of Naree Road, Frenchs Forest Road West and a 
section of Frenchs Forest Road East from the Wakehurst 
Parkway intersection to Allambie Road. 

X  

Provision of a new signalised intersection on Naree Road 
and  Forest Way; on Narre Road,  Frenchs Forest Road 
West,  and Rabbett Street; on  Frenchs Forest Road West at  
a new access to the hospital  opposite Gladys Avenue; on 
Frenchs Forest Road East and Romford Road;  and on 
Frenchs Forest Road East, Patanga Road and Allambie 
Road. 

X  
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Key feature Stage 1 Stage 2 

Provision of dedicated kerb side bus lanes along approaches 
and departures to the Frenchs Forest Road intersection with 
Wakehurst Parkway.  

X  

Widening and upgrades to the intersection of Frenchs Forest 
Road and Wakehurst Parkway.  X  

Widening of Wakehurst Parkway from about 330 metres 
north of the intersection with Frenchs Forest Road to the 
intersection with Warringah Road. 

X  

Widening of Allambie Road to the north of the intersection 
with Warringah Road.  X  

Widening and upgrade to the Warringah Road and Allambie 
Road (north) intersection. X  

Widening of Warringah Road west of Allambie Road for 
about 700 metres just to the east of Courtley Road. X  

Widening of Warringah Road from west of Fitzpatrick Avenue 
East (and Fitzpatrick Avenue West) to the west of Allambie 
Road to include:  

 Subsurface eastbound and westbound through lanes in 
slot (underpass), through the middle of the Warringah 
Road corridor, generally from west of Forest Way through 
to east of Wakehurst Parkway for more than one 
kilometre. 

 Surface eastbound and westbound lanes running parallel 
to the slot as part of the Warringah Road corridor to 
provide access to side roads and the Northern Beaches 
Hospital.  

 The provision of a new pedestrian overbridge across 
Warringah Road on the western side of the intersection 
with Hilmer Street.   

 The removal and replacement of the existing pedestrian 
overbridge across Warringah Road west of the 
intersection of Forest Way. 

 X 

Widening of Wakehurst Parkway from the intersection with 
Warringah Road to south of Aquatic Drive.  X 

Upgrades to Warringah Road and its intersection with Forest 
Way, Hilmer Street and Wakehurst Parkway at surface level 
to provide for all traffic movements and provide for 
subsurface grade separated through traffic. 

 X 

Upgrades or adjustments to existing intersections of 
Warringah Road with the following local roads and 
approaches:  

 X 
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Key feature Stage 1 Stage 2 

 Fitzpatrick Avenue East.  
 Bantry Bay Road (including closing of the left turn into 

Bantry Bay Road from Warringah Road eastbound.  
 Rodborough Road.  
 Allambie Road.  
 Forest Way. 

Provision of a new connection at Aquatic Drive and 
Wakehurst Parkway.  X 

Substantial utility relocations, including water, sewage, 
telecommunication, electricity and gas services, along 
Warringah Road, Wakehurst Parkway and a number of 
surrounding local roads. 

X X 

Ancillary works during construction including, but not limited 
to, construction compounds, sedimentation basins, batch 
plants and stockpile sites. 

X X 

Widening and intersection upgrades along sections of Forest 
Way between Warringah Road and south of Adams Street. X  

 

The Stage 1 project would also include drainage works, landscaping, property acquisition 
and adjustments, utility relocations (which may be required to extend into surrounding 
streets), as well as ancillary works during construction. For the purposes of this report, the 
scope of the project would not include ongoing maintenance works. 

A schematic of the Concept Proposal is shown in Figure 2. 

In consideration of the project objectives, the concept design process incorporated 
considerable design refinement to ensure connectivity and network enhancement objectives 
were achieved whilst minimising environmental impacts, such as land acquisition and 
vegetation removal. The Stage 1 concept design is incorporated largely within the existing 
road reserve, which is about 20 metres wide. A detailed description of each of the Stage 1 
project elements is provided in Section 5 of the EIS that this biodiversity assessment 
supports. 

Identification of construction compounds considered land that was already disturbed, close 
to the project and that would have a minimal impact to biodiversity. 
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Figure 2: Schematic of the Concept Proposal
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1.5  Legislative context 

1.5.1  Environmental Planning and Assessment Act 1979 

This report has been prepared to consider the potential environmental impact of the project, 
in keeping with the legislative requirements of Part 5.1 of the Environmental Planning and 
Assessment Act 1979 (EP&A Act). The EP&A Act provides the statutory basis for planning 
and environmental assessment in New South Wales (NSW). This biodiversity assessment 
report is provided as part of the environmental assessment and technical considerations 
prepared to inform an Environmental Impact Statement (EIS) for the project. 

The report has also been prepared to fulfill the Director General’s Environmental 
Assessment Requirements (DGRs) for biodiversity. The DGRs for this project are: 

Concept Plan 

Potential ecological impacts of the proposal including vegetation and habitat clearing, 
connectivity, edge effects and weeds dispersal. This assessment of these impacts must 
include:  

 Desktop surveys showing the known extent of threatened species and habitat, and 
threatened ecological communities, including the Duffys Forest Endangered Ecological 
Community;  

 The approximate extent of vegetation clearing associated with the proposal; and 

 A description of the proposed assessment of the likely significance of impacts to 
threatened species and ecological communities; 

Details of the process for the provision of and identification of offset(s) for ecological impacts 
and native vegetation clearing, consistent with the NSW offset principles for major projects 
(state significant development and state significant infrastructure) (Office of Environment and 
Heritage 2013). 

Stage 1 Hospital Connectivity Works 

An assessment of the potential ecological impacts of the proposal, with specific reference to 
vegetation and habitat clearing, connectivity, edge effects, riparian and aquatic habitat 
impacts (including groundwater dependent ecosystems) and soil and water quality impacts. 
The assessment of these impacts must:  

 Make specific reference to impacts on threatened species and ecological communities, 
including the Duffys Forest Endangered Ecological Community (EEC);  

 Assess the likely significance of these impacts to threatened species and ecological 
communities;  

 Consider the cumulative impacts of the proposal and the adjacent Northern Beaches 
Hospital proposal, particularly with regard to the Duffys Forest Endangered Ecological 
Community and threatened species habitat;  

 Identify appropriate avoidance, mitigation and management measures, including details 
of alternative options considered, and proposed arrangements for long term 
management; and  
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 Taking into account the Draft Guidelines for Threatened Species Assessment 
(Department of Environment and Conservation/Department of Primary Industries 2005), 
Threatened Biodiversity Survey and Assessment: Guidelines for Developments and 
Activities (Department of Environment and Conservation 2004), draft Policy and 
Guidelines for Fish Habitat Conservation and Management – Update 2013 (Department 
of Primary Industries 2013); and 

Details of any offset of ecological impacts and native vegetation clearing, taking into account 
the NSW offset principles for major projects (state significant development and state 
significant infrastructure) (Office of Environment and Heritage 2013). 

1.5.2  Environment Protection and Biodiversity Conservation Act 1999 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) requires 
that Commonwealth approval be obtained for certain actions, and establishes an 
assessment and approvals system for actions that have or are likely to have, a significant 
impact on Matters of National Environmental Significance (MNES). Matters of NES 
considered in this report include listed threatened species, populations and ecological 
communities as well as migratory species protected under international agreements. 
Particular consideration has been given to potential impacts on threatened biota that occur 
or could occur in the study area. Potential impacts are discussed in Section 4 and Appendix 
6 of this report. 

1.5.3  Threatened Species Conservation Act 1995 

The Threatened Species Conservation Act 1995 (TSC Act) protects threatened flora and 
fauna species, endangered populations and ecological communities and their habitats within 
NSW. Particular attention has been given to potential impacts on threatened biota that are 
known to occur or that have potential habitat in the study area. Potential impacts are 
discussed in Section 4 and Appendix 5 of this report. 

1.5.4  Fisheries Management Act 1994 

The Fisheries Management Act 1994 (FM Act) protects threatened species, populations and 
ecological communities of fish and marine vegetation, and other living resources of 
Australian waters. Section 3.7 of this report considers potential habitat of threatened fish 
species that may occur in the study area.  

1.5.5  Noxious Weeds Act 1993 

Under the Noxious Weeds Act 1993, public authorities are required to control noxious weeds 
which are likely to spread to adjoining land. Section 4.4 of this report considers weeds 
declared as noxious in the Warringah LGA that occur within the study area. 

1.5.6  State Environmental Planning Policy (SEPP) 44 

The application of SEPP 44 to State significant infrastructure projects is not a legislative 
requirement, however consistent with good environmental assessment practice the 
provisions of SEPP 44 have been considered. 

The objective of SEPP 44 is to encourage the proper conservation and management of 
areas of natural vegetation that provide habitat for koalas to ensure a permanent free-living 
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population over their present range and reverse the current trend of koala population 
decline. The SEPP requires the preparation of plans of management before development 
consent can be granted in relation to areas of core koala habitat. The State Environmental 
Planning Policy (SEPP) 44 (Koala Habitat Protection) is considered in this report as areas 
identified under this SEPP may be impacted by the project. Sections 3.11 and 4.10 of this 
biodiversity assessment report includes an assessment of whether the study area contains 
koala habitat as defined by the policy. 

1.6  Study purpose 
The key aims of this study are to: 

 Undertake a review of published documentation and a desktop study of flora and fauna 
relevant to the study area, identifying species and communities that may be present. 

 Conduct a field survey (flora survey and fauna habitat assessment) of the study area, 
with particular attention to potential impacts on species, populations and ecological 
communities listed under the TSC Act and the EPBC Act. 

 Identify and assess likely impacts to flora and fauna arising from the Concept Proposal, 
including the Stage 1 project. 

 Undertake assessments under Section 5A of the EP&A Act and the EPBC Act with tests 
of significance for threatened biota where required based on a ‘worst case assessment’ 
of the Concept Proposal.  

 Identify mitigation measures for managing or reducing impacts on threatened biota 
during design, construction and operation. 
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2  METHODOLOGY 

2.1  Database searches and literature reviews 
Desktop research was undertaken prior to the commencement of each field survey and 
included database searches and a review of relevant literature to determine if targeted 
surveys for specific species were required. Additionally, these searches helped to identify 
threatened biota known or likely to occur in the study area. 

The following databases and resources were investigated: 

 NSW Office of Environment and Heritage (OEH) Atlas of NSW Wildlife Database within a 
10 kilometre buffer of the site (OEH 2014). 

 Commonwealth Protected Matters Search to identify all Matters of National 
Environmental Significance (MNES) within 10 km of the site. MNES include threatened 
species, communities and migratory species which are listed under the EPBC Act 
(Department of Environment 2014). 

 NSW Flora Online Search – Rare or Threatened Australian Plants (ROTAP) species 
(The Royal Botanic Gardens and Domain Trust 2014).  

 NSW OEH (2012) NSW Native Vegetation Types Database, Vegetation Benchmarks 
Database, Threatened Species Profile Database. 

 NSW Department of Primary Industries records viewer, 
http://www.dpi.nsw.gov.au/fisheries/species-protection/records/viewer 

 OEH (2013a) The Native Vegetation of the Sydney Metropolitan Area. Volume 1. 
Technical Report. Version 2.0. NSW Office of Environment and Heritage, Sydney. 

 OEH (2013b) The Native Vegetation of the Sydney Metropolitan Area. Volume 2. 
Vegetation Community Profiles. Version 2.0. NSW Office of Environment and Heritage, 
Sydney. 

 Endangered Ecological Communities vegetation mapping supplied by Warringah Council 
(2010).  

 Smith, P. and Smith, J. (2000). Survey of the Duffys Forest Vegetation Community. 
Report to NSW National Parks and Wildlife Service and Warringah Council. P. and J. 
Smith Ecological Consultants, Blaxland. 

 Smith, P., and Smith J. (2005) Warringah Natural History Area Survey. Vegetation 
History and Wildlife Corridors, unpublished report prepared for Warringah Council.  

Systematic site based survey methodologies were developed following a review of the OEH 
guidelines Threatened Species Survey and Assessment: Guidelines for developments and 
activities (DEC 2004), BioBanking Assessment Methodology (OEH 2012) and a preliminary 
site inspection in February 2013. 

http://www.dpi.nsw.gov.au/fisheries/species-protection/records/viewer
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2.2  Field survey 
The majority of desktop assessment and field surveys were undertaken in 2013 for the 
Preliminary Environmental Investigation (PEI) for this project. A PEI report was prepared by 
SMEC for Roads and Maritime in December 2013. Data collected for the PEI was used as a 
basis for this report, the only additional field survey undertaken by the authors of this report, 
were for additional sites not included in the original PEI study area along Aquatic Drive and 
some small areas of roadside vegetation along Frenchs Forest Road East and Frenchs 
Forest Road West. 

Drawing upon desktop and on-ground assessments, flora and fauna surveys commenced in 
March 2013. These surveys targeted threatened species that occurred, or were likely to 
occur, within the study area. The systematic flora and fauna surveys and habitat 
assessments were undertaken in accordance with and, in many cases, exceeded the OEH 
recommendations (DEC 2004). For flora, methods included habitat assessments and 
vegetation plots where the name of each species was recorded, as well as a measure of 
cover and abundance. Fauna sampling targeted birds, ground dwelling and arboreal 
mammals, bats, reptiles and frogs. Fauna survey methods included trapping and release of 
the target species and survey counts of birds. Spotlighting and broadcasting of owl and frog 
calls, and deployment of an Anabat device for call detection of microbats, also took place at 
night time to target nocturnal species. 

The study area has sixteen discrete Ecological Sampling Units (ESUs) (Figure 3). The ESUs 
represent each patch of vegetation in the study area with broadly the same vegetation type 
and condition, and similar habitat features. ESUs were delineated based on discussions with 
RMS Environment Branch representatives. 

2.2.1  Flora surveys 

Flora surveys were undertaken in ESUs 1 to 12 where there was native vegetation present, 
according to a combination of BioBanking Assessment Methodology (BBAM) (OEH 2008) for 
Site Value data collected using 50 metre transects and 50 metre x 20 metre plots and 
Interim Native Vegetation Type Standard methodology for systematic floristic survey using 
20 metre × 20 metre plots. 

Systematic floristic survey 

Full floristic 20 metre × 20 metre plots were used to record species, percentage cover, 
abundance, stratum and growth form. Species composition and cover were used to help 
determine vegetation type by comparison with descriptions of NSW Plant Community Types 
(OEH 2012), Sydney Metropolitan Area vegetation communities (OEH 2013), and definitions 
of Duffys Forest Ecological Community (DFEC - Smith and Smith 2000, NSW Scientific 
Committee 2011). 

Site Value transects 

Within the larger (20 metre × 50 metre plot) 50 metre transects were used to provide 
detailed information on condition of vegetation following the BioBanking assessment 
methodology (BBAM) (OEH 2008). 

Site Value data recorded along the 50 metre transect: 
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 Native overstorey cover. 

 Native midstorey cover. 

 Native grasses ground cover. 

 Native subshrubs ground cover. 

 Native ‘other’ ground cover. 

 Exotic plant cover (all three strata). 

Site Value data recorded in the larger 20 metre × 50 metre plot at each site: 

 Number of hollow-bearing trees. 

 Proportion of overstorey species occurring as regeneration. 

 Total length of fallen logs.  

2.2.2  Targeted flora survey 

Random meander searches (Cropper 1993) were undertaken in all ESUs, targeting 
threatened plant species likely to occur in study area. Targeted flora surveys were 
undertaken for threatened flora species with a medium to high likelihood of occurrence. 

2.2.3  Fauna surveys 

Fauna sampling was undertaken in ESUs 4, 5, 6, 7, 8 and 12 as these ESUs were deemed 
of suitable size and to contain suitable understorey and canopy habitat characteristics. 
Fauna surveys within ESUs 4 to 8 were conducted over four nights during each initial survey 
period (i.e. March 2013, July 2013 and November 2013). Additional fauna surveys of ESU 
12 along Aquatic Drive were undertaken in April 2014. This part of the study was added in 
early 2014 in response to design options being considered at the time, and as such was not 
included in the original seasonal surveys. 

Birds 

Area searches with a species time curve were used to survey diurnal bird species during 
their peak activity time, usually at dawn. Bird surveys were conducted each day of the four 
day surveys, at each of the ESUs. 

Owl species are territorial but are difficult to detect because they are nocturnal and often 
have large home ranges. However, owl species readily respond to taped recordings of 
conspecifics, if they are near the broadcast point and if the calls are played loud and long 
enough for them to hear. Call playback recordings of the Bush Stone Curlew (Burhinus 
grallarius) and four owl species; Powerful Owl (Ninox strenua), Barking Owl (Ninox 
connivens), Masked Owl (Tyto novaehollandiae) and Sooty Owl (Tyto tenebricosa) were 
broadcast using a loud speaker and followed by a 10-15 minute period of listening for 
response calls, followed by further localised spotlight searches and subsequent intermittent 
call playback at four of the ESUs (5, 6, 8 and 12) for four nights each. In addition, habitat 
searches were conducted throughout the day for suitable roosting trees and nest sites. 
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In addition to trapping, spotlight surveys were used to identify nocturnal birds. Spotlightling 
was conducted within ESUs 5, 6, 7, 8 and 12. Transects were approximately 250 metres 
long and surveyed for a minimum of 20 minutes. 

Bats 

Acoustic surveys were undertaken with an Anabat II ultrasonic detector and attached 
ZCAIM. Surveys were undertaken all night (eight hours) at ESUs 5 and 7 for four nights per 
site to maximise species detection. Surveys were undertaken for 3 nights in ESU 12. These 
sites were chosen as having potentially suitable flyways for bat detection. Sonograms were 
viewed with Analook for Windows v0.3.3.1.7 and identified using the guidelines and 
reference library in Pennay et al (2004).  

To ensure reliable and accurate results the following were followed:  

 Recordings containing less than three pulses were not analysed (Law et al 1999). 

 Only search phase calls were analysed (McKenzie et al 2002). 

 Three categories of confidence in species identification were used (adapted from Mills et 
al 1996): 

i. definite – identity not in doubt  
ii. probable – low probability of confusion with species of similar calls  
iii. possible – medium to high probability of confusion with species with similar 

calls.  
Trapping of individuals using harp traps (two) were also used to supplement the Anabat 
survey. Trapping was conducted over a four night period at each of two sites (ESUs 6 and 
8). The trapping techniques targeted eight threatened bat species with potential to occur in 
the study area. 
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Figure 3: Ecological sampling units and transects 
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Reptiles 

Two pitfall traps were established in ESUs 5, 6, 7, and 8 and opened for four nights during 
the survey. Any reptile, amphibian or small mammal captured were identified and removed 
from the traps at dawn. In addition targeted searches for reptiles in suitable habitat were 
undertaken. 

In addition to trapping, reptiles were observed during spotlight surveys. Spotlightling was 
conducted within ESUs 5, 6, 7, 8 and 12. Transects were approximately 250 metres long 
and surveyed for a minimum of 20 minutes. 

Amphibians 

The threatened Red-crowned Toadlet (Pseudophryne australis) was targeted during the 
survey. Two pitfall traps were established in ESUs 5, 6, 7, and 8 and opened for four nights 
during the survey. Any amphibians captured were identified and removed from the traps at 
dawn. In addition, call playback and aural surveys were undertaken at nights along with 
diurnal active searches for the Red-crowned Toadlet in targeted habitat. 

Mammals 

Small to medium sized mammals were surveyed using pitfall trapping, Elliott traps, ground 
cage traps, arboreal cage traps, hair traps and spotlighting for four nights. ESUs 5, 6, 7, 8 
and 12 had two pitfall traps, four arboreal cage traps, ten ground traps and twenty-five Elliott 
traps. All traps were placed along a linear strip within the ESUs. At ESU 4 restricted trapping 
was conducted, due to the smaller size of the site. This ESU had ten ground traps and 
twenty Elliott traps placed along a linear strip. 

Trapping was conducted over a four night period. Arboreal traps were placed two metres 
above the ground in suitable mature trees. A mixture of honey/water was sprayed above the 
trap to attract animals. Elliott traps A (300 x 100 x 80 millimetres), arboreal traps (210 x 165 
x 490 millimetres), ground traps (210 x 165 x 490 millimetres) and hair traps (small – 
entrance diameter 50 millimetres, large – entrance diameter 110 x 70 millimetres) were 
baited with a mixture of rolled oats, peanut butter and honey. All traps had waterproof 
covering, shade cloth and bedding to minimise risk to captured animals. All captured 
individuals were identified and sexed where possible. Bandicoots were implanted 
subcutaneously with a uniquely numbered passive integrated transponder (PIT tag) for 
electronic monitoring of individuals.  

In addition to trapping, spotlight surveys were used to identify nocturnal mammals. 
Spotlightling was conducted within ESUs 5, 6, 7, 8 and 12. Transects were approximately 
250 metres long and surveyed for a minimum of 20 minutes. 

Hair traps were used during two of the survey periods (July 2013 and April 2014). Double 
sided tape was inserted into hair traps. A mixture of five large and five small hair traps were 
placed on the forest floor in ESUs 5, 6, 7 and 8 and were left in-situ for four nights during the 
July 2013 surveys. Twenty hair traps (ten ground and ten arboreal) were placed in ESU 8 
during the April 2014 surveys. At the completion of the trapping period the tape was 
removed and all hairs present were sent for analysis and species identification. 
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Observational 

Additional data was recorded including opportunistic fauna sightings, identification of 
predator scats and mammal markings. These incidental observations have also been 
included in this report. 

Habitat Assessment 

Habitat characteristics were also recorded such as the presence of nectar-producing plants, 
hollow bearing trees, fallen logs, leaf litter and other ground debris, drainage lines, ponds, 
the structure of vegetation communities and the presence of fruiting/flowering plant species 
to assess the habitat suitability for fauna species. 

2.3  Survey effort 

2.3.1  Flora survey effort 

Flora surveys, following the methodology in Section 2.2.1 , were conducted in March 2013. 
Sixteen plots and transects were sampled over four days (64 person hours). In addition 
random meander surveys targeting threatened flora species were undertaken in both March 
and October/November 2013. Flora surveys, including two plots and transects, of the 
additional site added to the study area in 2014 were undertaken in April 2014. 

2.3.2  Fauna survey effort 

Three discrete site surveys were conducted for the majority of the study area: 

 March 2013 (early autumn). 

 July 2013 (winter). 

 November 2013 (spring). 

The March 2013 faunal surveys consisted of sampling over four nights (Table 2). The July 
and November surveys were conducted over a four night period for all fauna, with the 
exception of targeted bandicoot trapping using ground traps. Bandicoot trapping was 
conducted over an eight night period in accordance with OEH recommendations for the 
detection of Southern Brown Bandicoots (Isoodon obesulus). 

Additional fauna surveys of the sites added to the study area in 2014 (ESU 12 and part of 
adjacent ESU 8) were undertaken over four days and nights in April 2014. 
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Table 2: Sampling effort for fauna surveys for Northern Beaches Hospital Connectivity and Network Enhancements, Frenchs Forest 

Survey 
technique 

 Target 
species  Survey  

OEH 
recommendations 
(per stratification 
unit up to 100 
hectares) 

March 2013 July 2013 November 2013 April 2014 

Dates Survey 
effort Dates Survey 

effort Dates Survey 
effort Dates Survey 

effort 

Area 
search  

Diurnal 
Birds 

ESUs 4, 5,6,7,8 
& 12 for four (4) 
days 

Area search with 
species time curve 
(exact effort yet to be 
resolved) 

12/03/13 -
15/03/13 

20 
surveys 

23/07/13 – 
26/07/13 

20 
surveys 

11/11/13 – 
15/11/13 

20 
surveys 

28/4/14 – 
2/5/13 

4 
surveys 

Call 
Playback 

Nocturnal 
Birds 
(Owls) 

15 minute 
searches for 
four nights in 
ESUs 5,6,8 & 12 

4 visits per site 
(separate sites 
classified as when 
they are over 1 km 
apart) 

13/03/13 - 
20/03/13 

16 
surveys 

16/07/13 – 
25/07/13 

16 
surveys 

04/11/13 – 
14/11/13 

16 
surveys 

28/4/14 – 
2/5/13 

4 
surveys 

Red-
crowned 
Toadlet 

15 minute 
searches per 
night in ESUs 
5,6,7,& 8 for 
four nights 

At least one playback 
on each of two 
separate nights 

13/03/13 - 
20/03/13 

16 
surveys 

16/07/13 – 
25/07/13 

16 
surveys 

04/11/13 – 
14/11/13 

16 
surveys 

28/4/14 – 
2/5/13 

4 
surveys 

ANABAT Bats 

Potential habitat 
for four (4) 
nights in ESUs 
5, 7 & 12 

2 x ANABAT for 2 
nights 

12/03/13 - 
15/03/13 

18/03/13 - 
20/03/13 

4 
surveys 

n/a n/a 11/11/13 – 
15/11/13 

4 
surveys 

28/4/14 – 
2/5/13 

6 nights 

Harp Trap Bats 

Two traps over 
4 nights in ESUs 
6 & 8 

April: 3 traps 
over 4 nights 

4 trap nights over 2 
nights (2 traps) 

12/03/13 - 
15/03/13 

8 trap 
nights n/a n/a 11/11/13 – 

15/11/13 
8 trap 
nights 

28/4/14 – 
2/5/13 

12 trap 
nights 
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Survey 
technique 

 Target 
species  Survey  

OEH 
recommendations 
(per stratification 
unit up to 100 
hectares) 

March 2013 July 2013 November 2013 April 2014 

Dates Survey 
effort Dates Survey 

effort Dates Survey 
effort Dates Survey 

effort 

Pitfall 
Trapping 

Reptiles / 
Small 
mammals 
/ 
Amphibia
ns 

2 Pitfall lines in 
ESUs 5, 6, 7 & 8 
(8 traps) for four 
(4) nights 

24 trap nights, 
preferably using six 
traps for a minimum of 
4 consecutive nights 

12/03/13 - 
15/03/13 

32 
surveys 

n/a n/a 11/11/13 – 
15/11/13 

32 
surveys 

28/4/14 – 
2/5/13 

4 
surveys 

Hair tubes 
Small and 
medium 
mammals 

5 hair traps 
(combination of 
small and large) 
in ESUs 5,6,7 & 
8 for 4 nights 

April: 20 hair 
traps 

10 large and 10 small 
in pairs for at least 4 
days and 4 nights 

12/03/13 - 
15/03/13 

80 trap 
nights n/a n/a n/a n/a 28/4/14 – 

2/5/13 
80 trap 
nights 

Small Elliott 
Traps 

Small 
mammals 

25 traps per in 
ESUs 5,6,7 & 8 
for four (4) 
nights and 20 
per sampling 
area (1) for four 
(4) nights 

100 trap nights over 3-
4 consecutive nights 

12/03/13 - 
15/03/13 

480 
trap 
nights 

22/07/13 – 
26/07/13 

480 
trap 
nights 

11/11/13 – 
15/11/13 

480 
trap 
nights 

28/4/14 – 
2/5/13 

100 trap 
nights 

Cage Traps Ground 
mammals 

10 traps in 
ESUs 4,5,6,7,8 
& 12 (5) for four 
(4) or eight (8) 
nights 

100 trap nights over 3-
4 consecutive nights 

12/03/13 - 
15/03/13 

200 
trap 
nights 

15/07/13 – 
26/07/13 

400 
trap 
nights 

04/11/13 – 
15/11/13 

400 
trap 
nights 

28/4/14 – 
2/5/13 

16 trap 
nights 
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Survey 
technique 

 Target 
species  Survey  

OEH 
recommendations 
(per stratification 
unit up to 100 
hectares) 

March 2013 July 2013 November 2013 April 2014 

Dates Survey 
effort Dates Survey 

effort Dates Survey 
effort Dates Survey 

effort 

Arboreal 
Cage Traps 

Arboreal 
mammals 

4 traps in ESUs 
5,6,7,8 & 12 (4) 
for four (4) 
nights 

24 trap nights over 3-4 
consecutive nights 

12/03/13 - 
15/03/13 

64 trap 
nights 

22/07/13 – 
26/07/13 

64 trap 
nights 

11/11/13 – 
15/11/13 

64 trap 
nights 

28/4/14 – 
2/5/13 

40 trap 
nights 

Spotlighting 

Mammals 
/ Reptiles 
/ 
Nocturnal 
Birds / 
Bats 

20 minute 
search in ESUs 
5,6,7,8 & 12 (4) 
for four nights 

2 x 1hr sampling over 
a 200 hectare area 
(120 minutes) 

12/03/13 - 
15/03/13 

320 
minutes 

16/07/13 – 
25/07/13 

320 
minutes 

04/11/13 – 
14/11/13 

320 
minutes 

2 nights 
between 
28/4/14 – 
2/5/13 

80 
minutes 
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2.4  Limitations 
Limitations to this flora and fauna survey include: 

 An additional area to accommodate the preferred drainage option to avoid impacts to 
Red-crowned Toadlet habitat was added to ESU 5c in August 2014. It is a thin strip of 
moderately disturbed vegetation within a 5 metre buffer of the existing cleared gas line 
easement. This area underwent habitat and targeted threatened flora survey in August 
2014. Although no threatened plant species were identified during field survey, this was 
not the correct time of year to survey for some threatened orchids that could potentially 
occur at this site. This site has thick ground cover and will be resurveyed during 
flowering season for the presence of these species as well as Pimelea curviflora which is 
difficult to detect when not in flower. 

 An extra site (ESU 12) was added to the study area early in 2014 as one of the design 
options included part of this site. This was only surveyed during April 2014 for four 
consecutive days/nights, as compared to all other ESUs that were surveyed over three 
seasons during 2013. However, the preferred Concept Proposal will avoid this additional 
area. 

 ESU 12 also underwent targeted threatened flora survey in April 2014. Although no 
threatened plant species were identified during field survey, this was not the correct time 
of year to survey for threatened orchids that could potentially occur at these sites. This 
site has thick ground cover and should be resurveyed during flowering season for the 
presence of these species as well as Tetratheca glandulosa and Pimelea curviflora 
which are difficult to detect when not in flower.  

 Flora surveys within ESUs focussed on collection of plot and transect data. There may 
be other species present in low abundances within the study area that were not located 
within surveyed plots and transects and that were not the target species for threatened 
flora searches. 

 No reference sites for cryptic species or those that flower sporadically were surveyed as 
part of this project. 

 Vegetation in the north-western corner of the compound site was ground truthed as low 
condition DFEC however there was no detailed plot survey undertaken as there will be 
no vegetation clearing within the compound site. 

 Fauna surveys were targeted towards specific species, so a lack of observational data 
for some species identified as having potential habitat in the study area through desktop 
assessment should not be taken as necessarily indicating that a species is absent from 
the site. Habitat assessment has been undertaken in the study area to address this 
limitation. 

 Multiple surveys were undertaken seasonally over the course of a year for this project. 
Ideally comprehensive surveys would include multiple surveys over a period of a number 
of years to enable a more complete assessment of species present. 
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3  EXISTING ENVIRONMENT 

3.1  Landscape context 
The study area is located within the Warringah local government area (LGA) on a higher 
rainfall, shale-sandstone transitional area of the Hornsby Plateau. The study area is located 
on plateau and gully landforms, ranging from 115 metres to 164 metres above sea level. 
Warringah Road and southern parts of Wakehurst Parkway consist of mostly flat to gently 
sloping clay caps overlying Hawkesbury Sandstone. Site levels along Warringah Road tend 
to fall in a south easterly direction with an average fall of about five degrees. Steeper slopes 
and sandstone gullies occur to the north and south of the site and ridge-line associated with 
creek systems including Curl Curl Creek (Manly Dam) to the south east of the study area, 
Carroll Creek to the west of the study area and Trefoil Creek (Middle Creek) to the north of 
the study area. 

Most of the study area is in Lucas Heights soil landscape, underlain by a thick shale (three to 
five metres thick) and interbedded laminates within Hawkesbury Sandstone at about 10 
metres to 11 metres depth (Sydney 1:100 000 Series Geological Sheet). In the north 
western section of Warringah Road surface laterite, concentrations of ironstone gravel and 
rich red laterite soils were observed.  

A small section in a gully along the northern part of Wakehurst Parkway is in the 
Hawkesbury soil landscape with outcropping sandstone, red, iron rich, sandy soil and thin 
bands of ironstone gravel dispersed on the surface. 

3.2  Land use 
The study area lies within a heavily urbanised area interspersed with remnant vegetation. It 
is surrounded by residential land, industrial land, a local high school and is intersected by 
two multiple lane main roads. 

3.3  Vegetation communities 
Native vegetation in the study area comprises a mosaic of remnant open-woodland to open-
forest with varying degrees of condition and disturbance history. There are also roadside 
plantings and landscaped road verges. 

Canopy species are variable with Smooth-barked Apple (Angophora costata) the most 
common and widespread species. Silver-top Ash (Eucalyptus sieberi) and Red Bloodwood 
(Corymbia gummifera) occur in most areas with Broad-leaved White Mahogany (Eucalyptus 
umbra), Red Mahogany (E. resinifera), Brown Stringybark (E. capitellata), Sydney Blue Gum 
(E.saligna) and Spotted Gum (Corymbia maculata) more localised. 

Vegetation in the study area reflects underlying geology and landform with laterite and shale 
cap ridgetop and gullies with clay enriched sandstone.  
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Figure 4: Existing vegetation community mapping (OEH 2013) 
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The Sydney Metropolitan Area vegetation mapping undertaken by OEH (2013) identifies five 
native plant communities within the study area (Figure 4): 

 Sydney Ironstone Bloodwood – Silvertop Ash Forest (S_DSF14) 

 Coastal Sandstone Gully Forest (S_DSF09) 

 Coastal Shale-Sandstone Forest (S_WSF06) 

 Coastal Sandstone Heath Mallee (S_HL08) 

OEH (2013) has also mapped the following disturbed landscapes in the study area: 

 Weeds and Exotics 

 Urban Native and Exotic Cover 

Weeds and introduced plant species dominate groundlayers and midstorey in disturbed sites 
and mown roadside/nature strips. 

The Sydney Ironstone Bloodwood – Silvertop Ash Forest vegetation community mapped in 
the study area meets the definition of Duffy’s Forest Ecological Community in the Sydney 
Basin Bioregion, an Endangered Ecological Community under the NSW Threatened Species 
Conservation Act 1995. This vegetation community is also equivalent to the NSW Plant 
Community Type 1085: Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin in the NSW Vegetation Types Database (OEH 
2012). It is not listed under the Commonwealth EPBC Act. This vegetation type occurs 
across most of the study area along higher elevation shale-cap ridge with ironstone gravel 
along Warringah Road and the southern section of Wakehurst Parkway.  

The Sydney Metropolitan vegetation mapping identified vegetation in the northern section of 
Wakehurst Parkway in the gully downslope of the adjoining shale-cap ridge as Coastal 
Sandstone Gully Forest (S_DSF09). Although there are similarities with this vegetation 
community, the vegetation in the study area is a better fit with Coastal Enriched Sandstone 
Dry Forest (S_DSF04) due to the clay influence from the shale cap along the Warringah 
Road ridge-line. This vegetation community is also equivalent to Plant Community Type 
1181: Smooth-barked Apple-Red Bloodwood-Sydney Peppermint heathy open forest on 
slopes of dry sandstone gullies of western and southern Sydney, Sydney Basin.  

Although Coastal Shale-Sandstone Forest is mapped within the study area, these areas 
have been groundtruthed during field survey and due to canopy species, position in the 
landscape and soil type, are considered to meet the definition of DFEC.  

There is a very small area (0.04 ha) of Coastal Sandstone Heath Mallee mapped in the 
northern part of the study area. This vegetation is a highly disturbed thin strip of vegetation 
between a gas line easement/access track and Wakehurst Parkway. It is also subject to 
canopy trimming for powerlines. For the purposes of this assessment, due to the high level 
of weed infestation and modification, and very small area, we have extended the Coastal 
Enriched Sandstone Dry Forest classification for all of ESU 5c (Figure 5). 

Some vegetation in the study area is so degraded and modified that it would not meet the 
definition of a native plant community. 
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Descriptions of the vegetation types present are provided in Appendix 1. Nomenclature of 
vegetation communities is consistent with the Native Vegetation of the Sydney Metropolitan 
Area (OEH 2013) and the NSW Plant Community Types Database (OEH 2012). 

3.3.1  Field Survey Results 

Nineteen floristic plots and site value data transects were surveyed in the study area in early 
autumn 2013 (Figure 3). ESU 16 was characterised by plot/transect data collected at the site 
as part of field investigation for the Northern Beaches Hospital EIS. A total of 157 flora 
species, including 31 exotic species were identified. A full list of flora species observed 
within the study area is provided in Appendix 2. A detailed description of each ESU is 
provided, including vegetation community equivalences with the NSW Plant Community 
Types (PCT) Database (OEH 2012). 

Of the exotic species, six are listed as noxious weeds in the Warringah LGA: Blackberry 
(Rubus fruticosus, class 4), Lantana (Lantana camara, class 4), Large-leaved and Small-
leaved Privet (Ligustrum lucidum and L. sinense, class 4), Ochna (Ochna serrulata, class 4) 
and Asparagus Fern (Asparagus aethiopicus, class 4). 

3.3.2  Description of vegetation in Ecological Sampling Units (ESUs): Stage 1 
project 

A brief description of each ESU is provided below and ground-truthed vegetation 
communities are shown in Figure 5. Not all ESUs have sufficient retained mature native tree 
canopy (as well as some planted native species) to qualify as moderate to good condition 
according to BioBanking condition criteria for the vegetation types in the study area (OEH 
2008). However, the condition of vegetation in the ESUs described in this section ranges 
from poor to good due to varying disturbance factors such as clearing, fire history, 
underscrubbing, mowing and weeds. Most of the study area is on a clay cap with flat to 
gently sloping terrain in the Lucas Heights soil landscape apart from the northern most 
section along Wakehurst Parkway, which is a gully in the Hawkesbury soil landscape. 

ESUs 1, 4, 5, 6, 9, 11, 13, 14, 15 and 16 are relevant to Stage 1. 
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ESU 1 

Area 0.6 ha  

Location Intersection of Forest Way and Warringah Rd. Linear roadside strip 
subject to pronounced edge effects. Flat to gently sloping ridgetop with 
clay/ironstone gravel, Lucas Heights soil landscape.  

Condition Poor 

Description Highly modified remnant patch of DFEC with retained tall mature native 
canopy 18 m to 22 m high comprised Silvertop Ash (Eucalyptus sieberi), 
Smooth-barked Apple (Angophora costata), Sydney Blue Gum 
(Eucalyptus saligna), Spotted Gum (Eucalyptus maculata), with two 
hollow-bearing trees recorded in 0.1 ha survey plot, no native mid stratum 
and frequently mown exotic dominated ground stratum comprised of 
Paspalum (Paspalum dilatatum), Kikuyu (Pennisetum clandestinum), 
Carpet Grass (Axonopus fissifolius). Resilience low, highly unlikely to 
have viable DFEC soil seed bank due to ongoing disturbance. 

NSW PCT Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg community 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo 
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ESU 4 

Area 1.0 ha  

Location Earthworks embankment, adjacent to Forest High sports field. Lateritic soil 
with ironstone gravel, Lucas Heights soil landscape. 

Condition Poor. 

Description Southern portion of ESU revegetated embankment comprised of planted 
Grey Gum (E. punctata) to 16 m, Forest Red Gum (E. tereticornis) to 15 
m, remnant Red Bloodwood (Corymbia gummifera) to 18 m. Northern 
portion of ESU, weedy remnant DFEC with retained mature native canopy 
(Red Bloodwood, Smooth-barked Apple, Sydney Blue Gum) two hollow-
bearing trees observed, weedy mid stratum (mainly Lantana and Privet), 
weedy ground stratum. Resilience low, unlikely to have viable soil seed 
bank due to past disturbance. 

NSW PCT Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg community 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo 
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ESU 5a, 5b and 5c 

Area a) 1.7ha  b) 2.2ha c) 1.4ha 

Location Remnant vegetation in gully, east of Wakehurst Parkway, north of Frenchs 
Forest Road. 

Condition Moderate 

Description a) Hawkesbury soil landscape with sandstone outcrops. Tall open 
eucalypt forest (Red Bloodwood, Silvertop Ash, Red Mahogany 
(Eucalyptus resinifera) - 18 m to 28 m high) with four hollow-bearing trees 
recorded in 0.1ha survey plot, banksia and Sweet Pittosporum 
(Pittosporum undulatum)in sparse understorey, and ferns and forbs in 
ground cover. Dense patches of Wattle Matt-rush (Lomandra filiformis), 
Bracken (Pteridium esculentum) and Wiry Panic grass (Entolasia stricta). 

b) Lucas Heights soil landscape –sandstone outcrops with clay / ironstone 
influence. Open eucalypt forest, 16 m to 25 m high (Silvertop Ash, Black 
She-oak (Allocasuarina littoralis)) with one hollow-bearing tree recorded in 
0.1ha survey plot, sparse understorey comprised of Hairpin Banksia 
(Banksia spinulosa) and Rusty Velvet-bush (Lasiopetalum ferrugineum 
with Wattle Matt-rush, Bracken, Screw Fern (Lindsaea linearis), and Wiry 
Panic grass in the ground cover. 

c) Lucas Heights and Lambert soil landscape –sandstone outcrops with 
clay / ironstone influence. Open eucalypt forest, 10 m to 20 m high 
comprised of Smooth-barked Apple, Sydney Peppermint (Eucalyptus 
piperita) and Red Bloodwood with one hollow-bearing tree observed, 
disturbed understorey of dense weeds (Privet, Lantana) with Whiskey 
Grass (Andropogon virginicus) and Crofton Weed (Ageratina adenophora) 
in the ground cover.  

NSW PCT Smooth-barked Apple-Red Bloodwood-Sydney Peppermint Heathy Open 
Forest on Slopes of Dry Sandstone Gullies of Western and Southern 
Sydney, Sydney Basin (BioMetric code: ME029, NSW plant community 
type: 1181). 

Sydney Metro 
veg community 

Coastal Enriched Sandstone Dry Forest (S_DSF04). 

Photo 

          

(a) (c) 
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ESU 6a and 6b 

Area a) 1.0 ha (+0.8ha highly disturbed patch)  b) 1.8ha  

Location Remnant vegetation, east of Wakehurst Parkway, between Frenchs 
Forest Road and Warringah Road with a 0.8 ha highly disturbed patch in 
ESU subunit 6a. Flat to gently sloping ridgetop with clay/ironstone gravel, 
Lucas Heights soil landscape. Vegetation is DFEC. The disturbed patch 
was previously cleared and used as ancillary storage areas for roadworks. 
The groundcover is weedy with dense midstorey of Acacia saligna 
regrowth. 

Condition a) Good  b) Moderate 

Description a) Remnant vegetation in central part of ESU adjoining disturbed patch. 
Moderately tall eucalypt cover (17 m to 23 m) Red Bloodwood, Smooth-
barked Apple, Silvertop Ash, and Brown Stringybark (E. capitellata), with 
three hollow-bearing trees recorded in 0.1ha survey plot. The shrub layer 
is diverse with banksias, persoonia and grevillea. Moderate cover of 
grasses and forbs. 

b) Remnant vegetation in northern part of ESU. Moderately tall eucalypt 
cover (17 m to 23 m) Red Bloodwood, Smooth-barked Apple, Silvertop 
Ash, and Brown Stringybark, with three hollow-bearing trees recorded in 
0.1ha survey plot. The shrub layer is diverse with banksias, persoonia and 
grevillea. Moderate cover of grasses and forbs. 

NSW PCT Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg community 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo  

   

 

  

(b) (a) 
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ESU 9 

Area 2.5 ha 

Location Linear roadside strip subject to pronounced edge effects. Flat to gently 
sloping ridgetop with clay/ironstone gravel, Lucas Heights soil landscape. 

Condition Poor. 

Description Highly modified remnant patch of DFEC with tall retained mature native 
canopy 17 m to 22m high (Silvertop Ash, Smooth-barked Apple, Sydney 
Blue Gum) with two hollow-bearing trees recorded in 0.1ha survey plot, no 
native mid stratum and frequently mown exotic dominated ground stratum 
(Paspalum, Kikuyu, Carpet Grass). Resilience low, highly unlikely to have 
viable soil seed bank due to ongoing disturbance. 

NSW PCT Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg community 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo 
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ESU 11 

Area 0.6 ha 

Location Linear roadside strip subject to pronounced edge effects. Flat to gently 
sloping ridgetop with clay/ironstone gravel, Lucas Heights soil landscape. 

Condition Moderate. 

Description Moderate condition remnant patch of DFEC with tall retained mature 
native canopy 18 m to 22 m high (Silvertop Ash, Smooth-barked Apple, 
Sydney Peppermint, Sydney Blue Gum) with four hollow-bearing trees 
recorded in 0.1ha survey plot. The shrub layer is diverse with banksias, 
grevillea, Blueberry Ash and Sweet Pittosporum. Moderate cover of native 
grasses and forbs. Resilience moderate, likely to have some viable soil 
seed bank. Some exotic species present in the mid-storey and 
groundcover including African Olive, Large-leaf Privet and Panic Veldt 
Grass. 

NSW PCT Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg community 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo 
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ESU 13 

Area 1.5 ha 

Location Linear, highly modified roadside strip along Frenchs Forest Road West, 
Naree Road and Forest Way intersection. Flat to gently sloping ridgetop 
with clay/ironstone gravel, Lucas Heights soil landscape. 

Condition Poor.  

Description Mown roadside nature strip with urban native and exotic plantings, 
Liquidambar, Brushbox, ironbark, Spotted Gum, bottlebrush. No hollow 
bearing trees observed. Frequently mown exotic dominated ground 
stratum. Resilience low, highly unlikely to have viable soil seed bank due 
to ongoing disturbance. 

Biometric 
vegetation type 

n/a 

Sydney Metro 
veg 

Disturbed landscape: Urban exotics and natives 

Photo 
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ESU 14 

Area 1.2 ha 

Location Linear, highly modified roadside strip along Frenchs Forest Road East to 
the Warringah Road intersection. Flat to gently sloping ridgetop with 
clay/ironstone gravel, Lucas Heights soil landscape. 

Condition Poor. 

Description Mown roadside nature strip with some remnant native trees mixed with 
urban native and exotic plantings. Canopy species include Spotted Gum, 
Smooth-barked Apple, Brown Stringybark, Tallowwood (Eucalyptus 
microcorys) and Blackbutt. Two hollow-bearing trees observed. Frequently 
mown exotic dominated ground stratum with patches of mixed exotic and 
native landscaped understorey planting. Resilience low, highly unlikely to 
have viable soil seed bank due to ongoing disturbance. 

Biometric 
vegetation type 

N/A 

Sydney Metro 
veg 

Disturbed landscape: Urban exotics and natives 

Photo 
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ESU 15 

Area 1.0 ha 

Location Linear, highly modified roadside strip along Warringah Road between 
French Forest East intersection and Courtly Road. Flat to gently sloping 
ridgetop with clay/ironstone gravel, Lucas Heights soil landscape.. 

Condition Poor. 

Description Mown roadside nature strip with some remnant native trees mixed with 
urban native and exotic plantings. Canopy species include Red 
Bloodwood, Sydney Peppermint, Smooth-barked Apple, Brushbox 
(Lophostemon confertus), Tallowwood, patches of Spotted Gum and 
Bangalay (E. botryoides). No hollow bearing trees observed. Frequently 
mown exotic dominated ground stratum with patches of mixed exotic and 
native landscaped understorey planting. Resilience low, highly unlikely to 
have viable soil seed bank due to ongoing disturbance. 

Biometric 
vegetation type 

N/A 

Sydney Metro 
veg 

Disturbed landscape: Urban exotics and natives 

Photo 

  

 

 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 35 

ESU 16 

Area 0.1ha (part of hospital site patch about 5 hectares). 

Location Remnant vegetation, west of Wakehurst Parkway, between French Forest 
Road and Warringah Road. Road reserve adjoining the proposed 
Northern Beaches Hospital site. Flat to gently sloping ridgetop with 
clay/ironstone gravel, Lucas Heights soil landscape. Vegetation is DFEC. 

Condition Good 

Description Remnant vegetation in the road reserve adjoining the proposed Northern 
Beaches Hospital site. Moderately tall eucalypt cover (18 m to 25 m) Red 
Bloodwood, Smooth-barked Apple, Silvertop Ash, Broad-leaved White 
Mahogany and Red Mahogany, with three hollow-bearing trees recorded 
in 0.1ha survey plot. There is small tree layer of Black She-oak. The shrub 
layer is diverse with acacias, persoonias, Large-leaf Hop-bush (Dodonaea 
triquetra), Sweet Pittosporum and Rusty Velvet-bush. Moderate cover of 
sedges, grasses and forbs. 

NSW PCT Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg community 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo 
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3.3.3  Description of vegetation in Ecological Sampling Units (ESUs): 
Remainder of Concept Proposal area 

ESUs 2, 3, 7, 8, 10 and 12 are relevant to the Concept Proposal area. Descriptions of 
vegetation within these ESUs are provided below. 

ESU 2 

Area 2.2 ha  

Location Pedestrian path/nature strip south of Warringah Rd, opposite Forest High 
School. Linear roadside strip subject to pronounced edge effects. Flat to 
gently sloping ridgetop with clay / ironstone gravel, Lucas Heights soil 
landscape. 

Condition Poor. 

Description Highly modified remnant patch of DFEC with retained tall mature native 
canopy 20 m to 25 m high (Silvertop Ash, Red Bloodwood, Broad-leaved 
Scribbly Gum, Smooth-barked Apple) with 12 hollow-bearing trees 
recorded in 0.1 ha survey plot, sparse native mid stratum, frequently 
mown exotic dominated ground stratum (Paspalum, Kikuyu, Carpet 
Grass). Resilience low, highly unlikely to have viable DFEC soil seed bank 
due to ongoing disturbance. 

Biometric 
vegetation type 

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo 
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ESU 3 

Area 1.2 ha  

Location Pedestrian path/nature strip north of Warringah Rd, adjacent to Forest 
High School. Linear roadside strip subject to pronounced edge effects. 
Flat to gently sloping ridgetop with clay / surface laterite and ironstone 
gravel, Lucas Heights soil landscape. 

Condition Poor. 

Description Highly modified remnant patch of DFEC with retained tall mature native 
canopy 22 m to 27 m high (Silvertop Ash, Red Bloodwood, Smooth-
barked Apple, planted Sydney Blue Gum and Spotted Gum) with three 
hollow-bearing trees in 0.1 ha survey plot, no native mid stratum and 
frequently mown exotic dominated ground stratum (Paspalum, Kikuyu, 
Carpet Grass). Resilience low, highly unlikely to have viable soil seed 
bank due to ongoing disturbance. 

Biometric 
vegetation type 

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo 
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ESU 7a and 7b 

Area a) 2.0 ha   b) 2.5ha  

Location Remnant vegetation, west of Wakehurst Parkway, south of Warringah 
Road. Flat to gently sloping ridgetop with clay/ironstone gravel, Lucas 
Heights soil landscape. Vegetation is DFEC. 

Condition a) Poor  b) Moderate 

Description Weedy remnant patch of DFEC with tall retained mature native canopy 20 
m to 26 m high (Silvertop Ash, Smooth-barked Apple) with five hollow-
bearing trees recorded in 0.1ha survey plot, dense native mid stratum 
(Sweet Pittosporum) and sparse native ground stratum. Resilience low to 
moderate, unlikely to have viable soil seed bank due to weediness 
resulting from disturbance from proximity of nearby residential area. 

Remnant patch of DFEC with tall retained mature native canopy 18 m to 
26 m high (Silvertop Ash, Smooth-barked Apple) with four hollow-bearing 
trees recorded in 0.1ha survey plot, moderate native mid stratum native 
ground stratum. Resilience moderate, likely to have viable soil seed bank 

Biometric 
vegetation type 

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo  

   

 

(a) 

(b) 
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ESU 8 and 8b 

Area a) 2.7 ha   b) 2.9ha  

Location Remnant vegetation, east of Wakehurst Parkway, south of Warringah 
Road. Flat to gently sloping ridgetop with clay/ironstone gravel, Lucas 
Heights soil landscape. Vegetation is DFEC. 

Condition a) Moderate   b) Good 

Description A small drainage line passes through this ESU subunit. Moderate eucalypt 
cover 18 m to 22 m high (Red Bloodwood, Silvertop Ash, and Smooth-
barked Apple) with three hollow-bearing trees recorded in 0.1 ha survey 
plot. Mid and ground layers depauperate, dominated by dense pouch 
coral fern. 

Moderately tall eucalypt cover 16 m to 26 m high (Red Bloodwood, 
Smooth-barked Apple, Silvertop Ash and Brown Stringybark) with four 
hollow-bearing trees recorded in 0.1 ha survey plot. The shrub layer is 
particularly diverse with banksias, hakea and persoonia. Moderate cover 
of grasses and forbs. 

Biometric 
vegetation type 

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo  

   

 

  

(b) (a) 
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ESU 10a and 10b 

Area a) 1.3 ha   b) 0.7ha  

Location Linear roadside strip subject to pronounced edge effects. Flat to gently 
sloping ridgetop with clay/ironstone gravel, Lucas Heights soil landscape.. 

Condition a) Poor   b) Poor 

Description Highly modified remnant patch of DFEC with tall retained mature native 
canopy 18 m to 24 m high (Silvertop Ash, Smooth-barked Apple, Sydney 
Blue Gum) with four hollow-bearing trees recorded in 0.1 ha survey plot, 
no native mid stratum and frequently mown exotic dominated ground 
stratum (Paspalum, Kikuyu, Carpet Grass). Resilience low, highly unlikely 
to have viable soil seed bank due to ongoing disturbance. 

Very small disturbed remnant patch of DFEC with tall retained mature 
native canopy 16 m to 24 m (Silvertop Ash, Bangalay, Red Bloodwood, 
Black She-oak) with four hollow-bearing trees recorded in 0.1 ha survey 
plot, mid stratum dominated by African Olive (Olea europaea cuspidata), 
sparse weedy ground stratum (Kikuyu, Asparagus Fern). Resilience low, 
unlikely to have viable soil seed bank due to weed infestation and edge 
effect disturbance. 

Biometric 
vegetation type 

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo  

   

(a) (b) 
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ESU 12a and 12b 

Area a) 1.5 ha   b) 1.5 ha  

Location Flat to gently sloping ridgetop with clay/ironstone gravel, Lucas Heights 
soil landscape.. 

Condition a) Good   b) Good 

Description a) Remnant vegetation in western part of ESU between Aquatic Drive and 
Warringah Aquatic Centre. Moderately tall eucalypt cover (18 m to 25 m) 
of Red Bloodwood, Sydney Peppermint, Smooth-barked Apple, Silvertop 
Ash, Brown Stringybark and Blackbutt  (Eucalyptus pilularis), with four 
hollow-bearing trees recorded in 0.1ha survey plot. The shrub layer is 
diverse with acacias, banksias, persoonia and grevillea. Moderate cover 
of grasses and forbs. 

b) Remnant vegetation in eastern part of ESU. Moderately tall eucalypt 
cover (18 m to 25 m) of Red Bloodwood, Smooth-barked Apple, Silvertop 
Ash, and Sydney Peppermint, with one hollow-bearing tree recorded in 
0.1ha survey plot. The shrub layer is diverse with acacias, banksias, 
persoonia and grevillea. Moderate to dense cover of grasses and forbs. 

Biometric 
vegetation type 

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW plant community type: 1085). 

Sydney Metro 
veg 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Photo  

   

 

 

(a) (b) 
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Figure 5: Vegetation communities and condition 
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3.3.4  Site value attributes 

Site value attributes measured at each sampling site provide condition measures to 
characterise vegetation and habitat condition on the site. These could be used in future to 
assist in quantifying offsets for loss of biodiversity values resulting from the proposed 
activities in the study area in accordance with the BioBanking Assessment Methodology 
(OEH 2008) (Table 3). 

Table 3: Site values attributes recorded for each plot/transect 

Plot No. NPS NOS NMS NGCG NGCS NGCO EPC NTH OR FL 

1 4 27.8 0 0 0 0 50 2 0 0 
2 10 39.5 0 2 0 0 85 12 0 0 
3 7 25 1 0 0 0 95 3 0 0 
4 10 18.5 16.5 0 4 18 55 2 0 0 
5a 27 18 23 10 6 48 2 4 0.5 12 
5b 31 10.9 11 28 14 44 0 1 0.5 20 
5c 8 15 1 1 0 1 95 1 0 0 
6a 52 25.5 11.5 16 16 30 1 3 0.75 15 
6b 33 24 14.5 10 8 48 1 2 0.66 35 
7a 14 14.5 46 2 2 36 75 5 0 45 
7b 23 25 20 0 14 54 15 4 0.66 23 
8a 24 22.5 18.5 16 10 44 1 3 0.5 35 
8b 53 27.5 7 20 26 38 5 4 1 28 
9 4 37.8 1 2 0 2 80 2 0 0 

10a 5 15 1 0 0 0 98 4 0.5 0 
10b 6 32.4 1 1 0 0 65 4 0 0 
11 15 18 1 0 0 0 95 4 0 0 
12a 59 24.5 14.5 38 2 40 54 4 1 5 
12b 49 22 54.5 34 46 80 0 1 1 29 
16* 41 29 12 56 2 42 9 3 1 23 

NPS:  number of native plant species (0.04 ha plot) 
NOS: native overstorey cover (50 m transect) 
NMS: native midstorey cover (50 m transect) 
NGCG:  native ground cover – grasses (50 m transect) 
NGCS: native ground cover – subshrubs (50 m transect) 
NGCO:  native ground cover – ‘other’ (50 m transect) 
EPC:  exotic plant cover in all strata (50 m transect) 
NTH:  number of trees with hollows in 0.1 ha plot 
OR:   proportion of native overstorey species regenerating in ESU 
FL:   length of fallen logs in 0.1 ha plot 
*plot/transect data collected for Northern Beaches Hospital EIS 
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3.4  Fauna and habitat 
Native vegetation within the study area occurs in a number of patches within a highly 
urbanised landscape. Better quality fauna habitat is found in the larger patches of native 
vegetation, with lower quality habitat occurring as linear roadside strips of modified 
vegetation. Three broad habitat types are available to fauna occupying the study area.  

Roadside vegetation 

Some of the vegetation within the study area occurs as linear strips of modified vegetation 
along roadsides (ESUs 1, 2, 3, 4, 9, 10, 11, 13, 14 and 15). In these ESUs mature canopy 
trees occur over exotic groundcovers that are often frequently mown. Features of value to 
fauna in this habitat include mature eucalypts for foraging, some of which contain hollows 
that provide roosting and nesting sites for a variety of species. Threatened species such as 
the Grey-headed Flying-fox and Little Lorikeet may utilise this habitat for foraging. In some 
areas leaf litter and rocks may provide sheltering habitat and basking sites for reptiles. 
Bandicoots are likely to utilise some managed grassland areas for foraging.  

Shrubby Open Forest 

Vegetation in parts of the study area is in moderate to good condition and retains many 
elements of value to native fauna. ESUs 5, 6, 7, 8, 12 and 16 are part of larger patches of 
vegetation. This habitat consists of mature canopy trees over a dense mid-story and 
groundcovers. There is a deep layer of leaf litter and numerous fallen logs. ESU 5 contains 
extensive rock outcrops below Wakehurst Parkway. This habitat is suitable for a number of 
threatened fauna including the Powerful Owl, Red-crowned Toadlet, Grey-headed Flying-fox 
and microchiropteran bats. 

Aquatic habitat 

A drainage line runs through ESU 8 and into 12. Natural drainage patterns have been 
altered by drains and stormwater. Riparian vegetation is mostly exotic species (eg privet 
species), which has resulted in erosion as groundcovers are no longer present. Despite the 
degraded nature of this habitat, it provides suitable resources for a number of fauna species 
including the threatened Red-crowned Toadlet. 

3.4.1  Field Survey Results 

Survey 1: March 2013 (early autumn) 

The first fauna survey recorded 52 fauna species in total (Appendix 1). Thirty-four bird 
species were observed/heard, including the Powerful Owl (Ninox strenua) listed as 
Vulnerable under the TSC Act and the White-bellied Sea-eagle (Haliaeetus leucogaster) 
listed as a marine, migratory species under the EPBC Act.  

Seven native mammal species were captured/observed during the survey, including the 
Grey-headed Flying-fox (Pteropus poliocephalus). This species is listed as vulnerable under 
both the TSC Act and the EPBC Act and was observed foraging in feed trees in ESUs 5, 7 
and 8. A small number of Long-nosed Bandicoots (Perameles nasuta) were recorded at 
each of the sampled ESUs. In addition three invasive mammals were captured/observed; 
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Black Rat (Rattus rattus), House Mouse (Mus musculus) and the European Rabbit 
(Oryctolagus cuniculus). 

Four common reptile species were captured throughout the study area. Three amphibian 
species were identified, including the Red-crowned Toadlet (Pseudophryne australis). This 
species is listed as Vulnerable under the TSC Act and was recorded at ESUs 5 and 8. 

From a total of 13 recorded calls, one bat sequence could be identified to species or genus 
level with identification of Eastern Bentwing-bat (Miniopterus schreibersii oceanensis) to a 
possible level. The remaining calls were either identified as noise not belonging to bats, or 
were sequences of insufficient length or quality to be analysed.  

No bats were captured in the harp trap. 

Of the twenty hair traps placed in the field, ten had hairs present at the end of the survey 
period, with hair samples recorded from ESUs 5, 6, 7 and 8 of; Swamp Wallaby (Wallabia 
bicolor), Black Rat (Rattus rattus), Common Brushtail Possum (Trichosurus vulpecula) and 
hair of either Northern Brown Bandicoot (Isoodon macrourus) or Long-nosed Bandicoot 
(Perameles nasuta). The north of Sydney is the southernmost edge of the Northern Brown 
Bandicoots geographical range, suggesting that while it is possible hairs are from this 
species, it is more likely they are from the Long-nosed Bandicoot. Neither of these bandicoot 
species are threatened under state or federal legislation.  

Survey 2: July 2013 (winter) 

The second seasonal fauna survey recorded 47 species in total (Appendix 1, Table 12). 
Thirty-six bird species were heard or observed, including the Powerful Owl (Ninox strenua) 
listed as Vulnerable under the TSC Act. 

Eight native mammal species were captured/observed during the survey, including the Grey-
headed Flying-fox (Pteropus poliocephalus). This species is listed as vulnerable under both 
the TSC Act and the EPBC Act and was observed flying over ESUs 5 and 6. Long-nosed 
Bandicoots (Perameles nasuta) were recorded at each of the sampled ESUs, with the 
exception of ESU 5. In total 13 individuals were captured, some repeatedly. Eleven of the 13 
bandicoots were female and all but two had pouch young. In addition two invasive mammals 
were captured/observed; Black Rat (Rattus rattus) and the European Rabbit (Oryctolagus 
cuniculus). 

The Red-crowned Toadlet (Pseudophryne australis) was recorded at several locations in 
ESU 5. This species is listed as Vulnerable under the TSC Act. 

Survey 3: November 2013 (spring) 

The third seasonal survey recorded 43 species in total (Appendix 1, Table 12). Thirty-four 
bird species were heard or observed, including the Powerful Owl (Ninox strenua) listed as 
Vulnerable under the TSC Act. 

Four native mammals were captured during the survey, none of which are threatened under 
either the TSC Act or the EPBC Act. Long-nosed Bandicoots (Perameles nasuta) were 
recorded at each of the sampled ESUs. In total 18 independent individuals were captured, 
some repeatedly. Nine of the 18 bandicoots were female and all but one had pouch young or 
evidence of recent breeding. Ten pouch young were recorded and four juvenile bandicoots 
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were captured. In addition two invasive mammals were captured/observed; Black Rat 
(Rattus rattus) and the House Mouse (Mus musculus). 

Survey 4: April 2014 (autumn) (ESU 12 only) 

A total of 36 fauna species were detected during surveys undertaken at the end of Aquatic 
Drive (ESU12), including four terrestrial mammals, three arboreal mammals, 26 birds, two 
reptiles and one amphibian. No species of microchiropteran bats were confidently identified. 
Two threatened fauna species listed were detected during surveys, the Grey-headed Flying-
fox (Pteropus poliocephalus), listed as Vulnerable under the TSC Act and EPBC Act) and 
the Swift Parrot (Lathamus discolour) listed as Endangered under both the TSC Act and 
EPBC Act.  

The Grey-headed Flying-fox was detected numerous times across ESU 12 during the survey 
period, while two Swift Parrots were recorded flying over ESU 12 on a single occasion. 

3.4.2  Fauna survey summary 

The seasonal surveys throughout 2013 and additional surveys in April 2014, identified 77 
fauna species (Appendix 1, Table 12) and included four amphibian, 53 bird, 14 mammal and 
six reptile species. 

Six threatened or migratory fauna species were identified (Table 4). 

Table 4: Threatened or migratory fauna species recorded during field survey 

Scientific name Common name TSC Act EPBC Act ESU(s) 

Pseudophryne australis Red-crowned Toadlet V - 5,8 

Haliaeetus leucogaster White-bellied Sea-eagle - M 7 

Ninox strenua Powerful Owl V - 5,6,8 

Lathamus discolor Swift Parrot E E 12 

Miniopterus schreibersii 
oceanensis Eastern Bentwing-bat V - 5 

Pteropus poliocephalus Grey-headed Flying-fox V V 5, 6, 7, 8,12 

 

In addition, all ESUs surveyed had discrete breeding populations of Long-nosed Bandicoot 
present. Several invasive species were also identified including; indian myna, pigeon, 
mouse, black rat and rabbit. 

3.5  Threatened ecological communities 
Seven Threatened Ecological Communities were identified as occurring or potentially 
occurring in the study area as a result of 10 kilometre radius desktop searches. These are: 

 Eastern Suburbs Banksia Scrub of the Sydney Region 
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 Littoral Rainforest and Coastal Vine Thickets of Eastern Australia 

 Western Sydney Dry Rainforest and Moist Woodland on Shale 

 Duffys Forest Ecological Community in the Sydney Basin Bioregion 

 Coastal Upland Swamp in the Sydney Basin Bioregion 

 Blue Gum High Forest of the Sydney Basin Bioregion  

 Turpentine-Ironbark Forest in the Sydney Basin Bioregion 

Only one ecological community listed under the TSC Act as endangered (EEC) was 
identified during field surveys and confirmed to be present within the study area (Figure 6): 

 Duffys Forest Ecological Community 

Open-forest or woodland community dominated by Red Bloodwood Corymbia 
gummifera, Black Ash Eucalyptus sieberi, Smooth-barked Apple Angophora costata, 
and frequently a stringybark Eucalyptus capitellata or E. oblonga. Extensively 
fragmented distribution, occurring primarily within Warringah and Ku-ring-gai Local 
Government Areas (LGA) with minor occurrences in the Pittwater (Ingleside and Bilgola 
Plateau), Manly (Seaforth Oval) and Hornsby (South Turramurra and Epping North) 
LGAs. Estimated original extent was approximately 1450 ha, of which less than 16%, or 
approximately 240 ha, remains (OEH 2012). Occurs in association with shale lenses 
and lateritic soils in Hawkesbury Sandstone. Situated on ridgetops, plateaus and upper 
slopes, but may also occur on mid-slopes or benches downslope of Sydney Sandstone 
Ridgetop Woodland (OEH 2012). 

Condition of the DFEC vegetation varies across the study area as described in Section 3.3. 

3.5.1  Duffys Forest Index 

The Duffys Forest Index (DFI) was developed by Smith and Smith (Smith and Smith 2000) to 
help identify vegetation community type on a site based on comparison of the composition of 
native plant species recorded on site with the composition of similar vegetation communities 
which are likely to occur in the study area. The DFI was used to help identify DFEC in sites 
where more than 20 native species were recorded in 0.04 hectare plots (plots: 5a, 5b, 6a, 
6b, 7b, 8a, 8b, 12a and 12b) (Table 3). Plot 8a was assigned as DFEC despite scoring 
higher for Sydney Sandstone Gully Forest (SSGF) than DFEC or Sydney Sandstone 
Ridgetop Woodland (SSRW) (Smith and Smith 2000) on the basis of overstorey 
composition, soil landscape and topography. This site was marginal for number of native 
species (21) and the floristic composition was likely to have been influenced by proximity to 
a small drainage line running through this ESU. 

The DFI was not used to identify vegetation type in sites with less than 20 native plant 
species recorded in a 0.04 hectare plot. The canopy composition, soil landscape and 
terrain/topographic features were used to help assign a vegetation type to these sites (plots 
1, 2, 3, 4, 7a, 9,10a, 10b, and 11). 
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Figure 6: EECs in the locality 
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Table 5: Vegetation type for ESUs based on Duffys Forest Index, soil and topography 

Plot 
Native 

species 
richness 

DFI for 
DFEC* 

DFI for 
SSRW* 

DFI 
for 

SSGF* 

DFI –
Vegetation 

Type 

*DFEC 
EEC Soil/Geology Landform 

Ancillary 
condition 

rating 

1 4  –  –  – 
Species poor 
– not tested  

clay/ironstone 
gravel ridgetop poor 

2 5  –  –  – 
Species poor 
– not tested  

clay/ironstone 
gravel ridgetop poor 

3 7  –  –  – 
Species poor 
– not tested  

clay/ironstone 
gravel ridgetop poor 

4 12  –  –  – 
Species poor 
– not tested  

clay/ironstone 
gravel ridgetop poor 

5a 24 48 50 55 SSGF no 
sandy 
soil/sandstone gully moderate 

5b 25 48 50 53 SSGF no 
sandy 
soil/sandstone gully moderate 

5c 8  –  –  – 
Species poor 
– not tested  

sandy 
soil/sandstone gully moderate 

6a 44 55 40 53 DFEC yes 
clay/ironstone 
gravel ridgetop good 

6b 27 53 50 50 DFEC yes 
clay/ironstone 
gravel ridgetop moderate 

7a 14 50 48 50 
Species poor - 
not tested  

clay/ironstone 
gravel ridgetop poor 

7b 24 50 45 50 DFEC yes 
clay/ironstone 
gravel ridgetop moderate 

8a 21 48 48 53 
DFEC and 
SSGF yes 

clay/ironstone 
gravel 

ridgetop 
and 
drainage 
gully 

moderate-
poor 

8b 53 60 43 45 DFEC yes 
clay/ironstone 
gravel ridgetop good 

9 10  –  –  – 
Species poor - 
not tested  

clay/ironstone 
gravel ridgetop poor 

10a 6  –  –  – 
Species poor - 
not tested  

clay/ironstone 
gravel ridgetop poor 

10b 9  –  –  – 
Species poor - 
not tested  

clay/ironstone 
gravel ridgetop poor 

11 15  –  –  – 
Species poor - 
not tested  

clay/ironstone 
gravel ridgetop moderate 

12a 59 58 35 48 DFEC yes 
clay/ironstone 
gravel ridgetop good 
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Plot 
Native 

species 
richness 

DFI for 
DFEC* 

DFI for 
SSRW* 

DFI 
for 

SSGF* 

DFI –
Vegetation 

Type 

*DFEC 
EEC Soil/Geology Landform 

Ancillary 
condition 

rating 

12b 49 55 50 43 DFEC yes 
clay/ironstone 
gravel ridgetop good 

*DFEC EEC mapping Warringah Council (2010) 

 

3.5.2  Sydney Metro vegetation community diagnostic tests 

Diagnostic tests for vegetation communities mapped in the Native Vegetation of the Sydney 
Metropolitan Area (OEH 2013) were unable to be undertaken for the majority of sites as the 
minimum number of species within a 0.04ha plot was not reached, except for sites 8a, 12a 
and 12b which all tested positive for both S_DSF14 Sydney Ironstone Bloodwood-Silvertop 
Ash Forest as well as S_WSF06 Coastal Shale-Sandstone Forest, but with more positive 
diagnostic species for S_DSF14. These sites were determined to meet the definition of 
Duffys Forest Ecological Community due to their position in the landscape, canopy species 
composition and presence of ironstone in the soil. 

3.6  Groundwater-dependent ecosystems 
Habitat at the headwaters of the streams in ESU 5 and ESU 8 could potentially be 
considered groundwater dependent ecosystems. Groundwater seepage from clay capping 
and clay lenses in the sandstone up slope is likely to provide wetter soil conditions important 
for breeding in the Red-crowned Toadlet. Further detail on the Red-crowned Toadlet habitat 
is provided in Section 3.7.2 with potential impacts addressed in Section 4.1. 

The presence of potential GDEs was also considered in this biodiversity impact assessment 
in relation to the NSW State Groundwater Dependent Ecosystems Policy (DLWC 2002). 
Several types of GDEs are recognised in NSW (Office of Water 2012) however the GDE with 
the most relevance to the study area is ‘terrestrial vegetation’ where forest or woodland may 
be sustained, either permanently or periodically by shallow groundwater that discharges to 
local creeks or rivers. Vegetation within the study area is likely to have low or only partial 
dependence on groundwater during low rainfall or drought periods. 

No groundwater dependent ecosystems (GDEs) occur within the study area according to the 
Groundwater Dependent Ecosystems Atlas (BOM 2014). 

3.7  Threatened species and endangered populations 

3.7.1  Flora 

A search of the Protected Matters databases (DSEWPaC 2013), NSW Flora online search 
(RBG 2013) and Atlas of NSW Wildlife (OEH 2013) identified seven threatened ecological 
communities and 44 threatened flora species, with 43 species listed under the TSC Act and 
35 flora species listed under the EPBC Act that occur, or have habitat occurring within a 10 
kilometre radius of the study area. The likelihood of each species occurring on site was 
assessed using a risk matrix (Appendix 6). Of the 44 threatened flora species identified in 
the desktop assessment, 23 were considered to have a medium to high likelihood of 
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occurrence (Appendix 3) and were therefore targeted in field surveys. Species that have a 
medium to high chance of occurring within the study area include: 

 Acacia bynoeana 

 Acacia terminalis subsp. terminalis 

 Asterolasia elegans 

 Caladenia tessellata 

 Callistemon linearifolius 

 Cryptostylis hunteriana 

 Darwinia biflora 

 Epacris purpurascens var. 
purpurascens 

 Eucalyptus camfieldii 

 Genoplesium baueri 

 Grevillea caleyi 

 Haloragodendron lucasii 

 Hibbertia puberula 

 Hibbertia superans 

 Lasiopetalum joyceae 

 Leptospermum deanei 

 Melaleuca deanei 

 Microtis angusii 

 Persoonia hirsuta 

 Pimelea curviflora var. curviflora 

 Prostanthera junonis 

 Prostanthera marifolia 

 Tetratheca glandulosa 
None of the 23 threatened flora species identified as potentially occurring in the study area 
were observed during the March 2013, November 2013 or April 2014 surveys. 

Additional targeted survey will be undertaken in the northern part of ESU 5c (Stage 1 project 
area) and ESU 12 (Concept Proposal area) in spring when cryptic species, if present, are 
more likely to be detected. All other parts of the study area have been included in all 
seasonal surveys for threatened flora. 

A number of regionally and locally significant species (Smith and Smith 2000) were recorded 
in the study area: Gahnia radula, Prostanthera denticulata, Pultenaea scabra var. biloba, 
Eucalyptus umbra and Gahnia erythrocarpa.  

A full list of flora recorded within the study area is provided in Appendix 2. Threatened flora 
records within 10km of the study area are shown in Figure 7 and Figure 8. 

3.7.2  Fauna 

Searches of the NSW OEH Atlas of NSW Wildlife database (OEH 2013) and Protected 
Matters database (DSEWPaC 2013) identified 79 threatened fauna species that occur or 
have potential to occur within a 10 kilometre radius of the site. Of these, 70 species are 
listed under the TSC Act and 35 under the EPBC Act and includes; 52 bird species including 
several migratory birds, 19 mammal species, two reptiles and 6 species of frogs (Appendix 
3). The likelihood of each species occurring on site was assessed using a risk matrix 
(Appendix 6). Of the 79 fauna species, 34 species have a medium or high likelihood of 
occurring on site and includes: two reptile species, three amphibian species, 15 mammal 
species and 12 bird species (Appendix 3). Threatened species that have a medium to high 
chance of occurring, or which have been observed within the study area include:  

 Giant Burrowing Frog  Littlejohn’s Tree Frog 
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 Red-crowned Toadlet 

 Bush Stone-Curlew 

 Gang-Gang Cockatoo 

 Glossy Black-Cockatoo 

 Varied Sittella 

 Eastern Bristlebird 

 Little Lorikeet 

 Little Eagle 

 Swift Parrot 

 Barking Owl 

 Powerful Owl 

 Scarlet Robin 

 Diamond Firetail 

 Masked Owl 

 Sooty Owl 

 Eastern Pygmy Possum 

 Spotted-tailed Quoll 

 Eastern False Pipistrelle 

 Southern Brown Bandicoot (Eastern) 

 Little Bentwing-Bat 

 Eastern Bentwing-Bat 

 Eastern Freetail-Bat 

 Southern Myotis 

 Yellow-Bellied Glider 

 Koala 

 Long-nosed Potoroo 

 Grey-headed Flying Fox 

 New Holland Mouse 

 Yellow-Bellied Sheathtail-Bat 

 Greater Broad-Nosed Bat 

 Broad-headed Snake 

 Rosenberg’s Goanna 

As described in Sections 2.2.3 and 3.4 fauna surveys were undertaken in March 2013, July 
2013 and November 2013. Additional fauna surveys of ESU 12 along Aquatic Drive were 
undertaken in April 2014. Threatened fauna recorded during the field survey included Red-
crowned Toadlet (Pseudophryne australis), Powerful Owl (Ninox strenua), Swift Parrot 
(Lathamus discolor), Eastern Bentwing-bat (Miniopterus schreibersii oceanensis) and Grey-
headed Flying-fox (Pteropus poliocephalus) (Table 4). 

The Red-crowned Toadlet was identified at two locations in the study area: 

 The population in ESU 5 occurs along a drainage line associated with Trefoil Creek. 
Individuals were identified in numerous locations at this site. This habitat contains 
suitable breeding, foraging and sheltering sites for the Red-crowned Toadlet. This 
creekline in the ESU is in a largely natural condition with ephemeral pools, sandstone 
outcropping throughout the ESU and sandy soils. There is thick leaf litter and 
groundcover vegetation consists of native ferns, forbs and grasses. 

 An individual was heard calling from a drainage line in ESU 8. This drainage line forms 
part of the Curl Curl Creek catchment. Suitable breeding, foraging and sheltering habitat 
occurs at this site. The drainage line has scattered exposed sandstone but is more 
disturbed than the creekline in ESU 5. There is evidence of previous disturbance with a 
moderate level of weed cover and erosion. There is thick, damp, leaf litter and 
groundcover vegetation consists of dense patches of native ferns including Coral Fern 
and sedges. 

Threatened fauna records within 10 kilometres of the study area are shown in Figure 7 and 
Figure 8.  



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 53 

There were no records of fish species occurring in the Warringah LGA that are threatened 
under the Fisheries Management Act. The study area does not contain key fish habitat 
according to the draft Policy and Guidelines for Fish Habitat Conservation and Management 
– Update 2013 (DPI 2013). 

3.8  Migratory species 
The results of the 10 kilometre database searches included numerous migratory species. 
Many of these species have not been considered in this biodiversity assessment due to the 
unsuitable nature of this terrestrial environment to provide any necessary habitat 
requirements. Species that may occasionally visit the study area have been included in this 
assessment (Appendix 3). Species not considered in this assessment include pelagic 
seabirds (ie. albatross and petrel spp.) and marine species. 

The White-bellied Sea-eagle (Haliaeetus leucogaster) listed as a marine migratory species 
under the EPBC Act was identified during field survey over ESU 7. 

3.9  Critical habitat 
There is no listed critical habitat within the study area. 
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Figure 7: Threatened species records in the locality 
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Figure 8: Threatened species records in and surrounding the study area 
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3.10  Wildlife connectivity corridors 
The study area is located within a Priority 1 Vegetation Corridor (Smith and Smith 2005), 
being the only area still connecting bushland in Oxford Falls to Manly (Figure 9). Priority 
wildlife corridors link two or more of the four largest bushland areas in Warringah LGA. 
Maintaining habitat connectivity is important for the movement and dispersal of native fauna 
and flora. This corridor is already likely to be substantially affected by the existing road 
network and will be further affected by the proposed Northern Beaches Hospital 
development. This project is likely to add to these impacts on local and regional wildlife 
movement. 

All Priority 1 Vegetation Corridors are interrupted in some way by major roads and 
development and vary in condition. However, they are important linkages that require 
recognition, protection and enhancement through bushland rehabilitation or revegetation 
(Smith and Smith 2005). 

Part of the study area is also identified in the Rapid Fauna Habitat Assessment of the 
Sydney Metropolitan Catchment Management Authority Area (DECC 2008) as habitat of 
‘highest’ fauna value within the Middle Harbour Valley site. DECC (2008) ranks sites 
according to features such as habitat connectivity, habitat state (or condition), presence of 
tree hollows and below canopy structural attributes. The Middle Harbour Valley site is a large 
site including the upper sections of Middle Harbour and adjacent bushland areas from 
Sugarloaf Bay upstream to the headwaters of Middle Harbour Creek in Gordon, St Ives, and 
Belrose including Garigal National Park. A diverse array of fauna occurs, including part of 
the North Sydney population of the endangered Southern Brown Bandicoot and the only 
documented locality for the vulnerable Sooty Owl in the northern part of the CMA; and a 
range of other threatened and regionally significant fauna. 

In 2011 SMEC prepared a Northern Beaches Roadkill Reduction Options Study on behalf of 
RMS. A ‘roadkill hotspot’ was identified on the Wakehurst Parkway about 1 kilometre north 
of French Forest Road, outside of the study area for this project. Swamp Wallabies and 
Possums appear commonly as roadkill in this location as well as a number of Lace Monitors. 
Roadkill reduction options recommended in the report included fauna fencing, speed 
cameras, variable message signs, variable speed limits and population movement and 
genetic study of the Swamp Wallaby as an indicator species. 
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Figure 9: Priority I Wildlife Corridors  
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3.11  Koala habitat 

3.11.1  SEPP 44 (Koala Habitat) 

This Policy concerns the protection of core koala habitat, with evidence of koala usage, or 
areas of native potential habitat. Potential koala habitat within the Warringah LGA is defined 
as any area that has at least 15 per cent of trees in the upper and lower strata comprised of 
Schedule 2 feed tree species; Forest Red Gum (Eucalyptus tereticornis), Tallowwood 
(Eucalyptus microcorys), Grey Gum (Eucalyptus punctata), Manna Gum (Eucalyptus 
viminalis), River Red Gum (Eucalyptus camaldulensis), Broad-leaved Scribbly Gum 
(Eucalyptus haemastoma), Scribbly Gum (Eucalyptus signata), White Box (Eucalyptus 
albens), Poplar Box (Eucalyptus populnea) and Swamp Mahogany (Eucalyptus robusta). 

No individuals, or characteristic scratching or scats, were identified during the initial flora and 
fauna survey, with no evidence to suggest a resident koala population exists within the study 
area. Therefore it is unlikely that the study area would be classified as core koala habitat.  

Four of the feed tree species were found within the study area; Eucalyptus haemastoma, E. 
punctata, E. robusta and E. microcorys. Eucalyptus punctata comprised 25 per cent of the 
upper and lower strata of ESU 4, suggesting this site is potential koala habitat. Eucalyptus 
punctata and E. haemastoma are also present throughout ESU 5 but they did not constitute 
15 percent of the canopy within the plots surveyed. 

3.11.2  EPBC Act Koala Referral Guidelines 

In December 2013 the Commonwealth Department of Environment replaced the Interim 
koala referral advice for proponents (DoE 2012) with the Draft EPBC Act referral guidelines 
for the vulnerable Koala (DoE 2013). These guidelines provide specific advice to proponents 
and set out a process in which the need for referral of the project to the Commonwealth is 
specified according to the location and habitat attributes of the development site. 
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Familiarise yourself with the koala’s ecology and recovery needs (see Section 2 and SPRAT) 

 

Determine your action’s impact area. 
Could the impact(s) of your action occur within the modelled distribution of the koala (see 

Section 3 and Figure 1)? 

Does your impact area contain koala habitat (see section 5)? 
 

Define your study area and undertake desktop and on-ground surveys for the koala. The 
decision on whether to carry out on-ground surveys is dependent on the availability and quality 

of desktop information (see Section 6). 

Does your impact area contain habitat critical to the survival (score ≥ 5 in the habitat 
assessment tool) (see section 7)? 

 

YES 

Determine the geographic context of your action (see Section 4). 

    INLAND     COASTAL  

NO 

NO 

After applying mitigation for the relevant impacts, is your action likely to have a 
significant impact on the koala? (See section 9 and 10)? 

UNSURE  

REFERRAL NOT 
RECOMMENDED 

Low risk of resulting in 
significant impact  

REFERRAL 
RECOMMENDED 

High risk of resulting in 
significant impact 

 

Is your action likely to adversely affect habitat critical to the survival of the koala (see 
Section 8)? 

REFERRAL MAY BE 
REQUIRED  

You may decide to refer 
for legal certainty or 

contact the department    

REFERRAL NOT 
RECOMMENDED 

Low risk of resulting in 
significant impact 

REFERRAL 
RECOMMENDED 

High risk of a significant 
impact. Ensure you also 
consider other impacts 

on the koala (see 
Section 9). 

REFERRAL NOT 
RECOMMENDED 

Low risk of resulting in 
significant impact  

Could your action interfere substantially with the recovery of the koala in areas of habitat critical 
to the survival of the koala (i.e. introducing vehicle strike, fire etc) (see section 9)? 

NO YES 

REFERRAL NOT 
RECOMMENDED 

Low risk of resulting in 
significant impact  

NO 

 

Familiarise yourself with the EPBC Act approvals process and the Significant Impact 
Guidelines 1.1 (see Section 1). 

YES or UNSURE 

YES 

YES  

NO 

YES NO 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=85104
http://www.environment.gov.au/epbc/assessments/index.html
http://www.environment.gov.au/epbc/publications/nes-guidelines.html
http://www.environment.gov.au/epbc/publications/nes-guidelines.html
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The flowchart process was undertaken in order to assess the potential for a significant 
impact upon the koala or its habitat. The following steps reflect the process in the flowchart 
above.  

1. Could the impact(s) of your action occur within the modelled distribution of the koala? 

The study area is within the area mapped as ‘Known/Likely to occur’. 

2. Determine the geographic context of your action 

The study area is within the coastal area.  

3. Does your impact area contain koala habitat? 

The draft EPBC Act referral guidelines for the vulnerable koala (DoE 2013) state that: 
“For the purposes of these guidelines, koala habitat is defined as any forest or 
woodland containing species that are known koala food trees or shrubland with 
emergent food trees. This can include remnant or non-remnant vegetation in natural, 
agricultural and urban environments. koala habitat is defined based on the plant 
community present and the vegetation structure; the koala does not necessarily have 
to be present.”  

Based on the above definition and the plant species detected during surveys 
(Eucalyptus robusta, E. resinifera and E. punctata, listed as primary and secondary 
food trees respectively in the Koala Recovery Plan (DECC 2008) and E. 
haemastoma and E. microcorys listed as feed trees in SEPP 44) the study area may 
be considered to contain koala habitat. 

4. Does your impact area contain habitat critical to the survival of the koala (score ≥ 5 in 
the habitat assessment tool)? 

The draft EPBC Act referral guidelines for the vulnerable koala (DoE 2013) provide a 
tool whereby a site may be assessed for it’s potential to be considered habitat critical 
to the koala. This tool is provided in Table 6 below, with the relevant answers 
highlighted in blue.  

Table 6: EPBC koala guidelines habitat assessment scoring 

Attribute Score Inland Coastal 

koala 
occurrence 

+2 (high) Evidence of one or more 
koalas within the last 5 years. 

Evidence of one or more koalas 
within the last 2 years. 

+1 
(medium) 

Evidence of one or more 
koalas within 5 km of the edge 
of the impact area within the 
last 10 years. 

Evidence of one or more koalas 
within 5 km of the edge of the impact 
area within the last 5 years. 

0 (low) None of the above. None of the above. 

Vegetation 
composition  

+2 

(high) 

Has forest, woodland or 
shrubland with emerging trees 
with 2 or more known koala 
food tree species in the 
canopy. 

Has forest or woodland with 2 or 
more known koala food tree species 
in the canopy. 
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Attribute Score Inland Coastal 

+1 

(medium) 

Has forest, woodland or 
shrubland with emerging trees 
with only 1 species of known 
koala food tree present in the 
canopy. 

Has forest or woodland with only 1 
species of known koala food tree 
present in the canopy. 

0 (low) None of the above. None of the above. 

Habitat  
connectivity  

+2 

(high) 

Area is part of a contiguous 
landscape ≥ 1000 ha.  

Area is part of a contiguous 
landscape ≥ 500 ha. 

+1 

(medium) 

Area is part of a contiguous 
landscape < 1000 ha, but ≥ 
500 ha. 

Area is part of a contiguous 
landscape < 500 ha, but ≥ 300 ha. 

0 

(low) 

None of the above  None of the above. 

Key existing 
threats 

+2 

(low) 

Little or no evidence of koala mortality from vehicle strike or dog attack 
at present in areas that score 1 or 2 for koala occurrence. 

+1 

(medium) 

Evidence of infrequent or irregular koala mortality from vehicle strike or 
dog attack at present in areas that score 1 or 2 for koala occurrence. 

0 

(high) 

Evidence of frequent or regular koala mortality from vehicle strike or 
dog attack in the study area at present, or 

Areas which score 0 for koala occurrence and have a significant dog or 
vehicle threat present. 

Recovery 
value 

+2 (high) Habitat is likely to be important for achieving the interim recovery 
objectives for the relevant context. 

+1 
(medium) 

Uncertainty exists as to whether the habitat is important for achieving 
the interim recovery objectives for the relevant context. 

0 (low) Habitat is unlikely to be important for achieving the interim recovery 
objectives for the relevant context. 

 

As indicated in the table above, the overall score for critical koala habitat was four. As such a 
referral to the DoE is not recommended. 
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4  POTENTIAL IMPACTS 

The biodiversity values of the study area would be affected by a variety of indirect and direct 
impacts across the construction and operation phases of the project. Impacts occur as a 
result of direct intervention or changes arising from indirect effects to the biophysical and 
ecological processes that establish and support the biodiversity values of the study area. For 
this project, these direct and indirect impacts are a result of changes to the biophysical 
environment that ultimately support the biodiversity of the study area, i.e. vegetation, 
landform, soils and hydrology. 

The potential impacts identified in this chapter consider: 

 Direct and indirect impacts to biodiversity for the whole Concept Proposal area, including 
specific impacts from the Stage 1 project. 

 The scale (local and regional), timing, frequency and duration of activities that may result 
in impacts during construction and operational phases of the project. 

 The significance of the impact resulting from the Concept Proposal (including Stage 1), 
including reasoning from the assessments of significance (AoS) in the Appendices. 

 Other anthropogenic activities that influence cumulative impacts to biodiversity in the 
area. 

Potential impacts on vegetation and habitat in Section 4.1 are discussed separately for the 
Concept Proposal, including the Stage 1 project and then more specifically just for the Stage 
1 project. All other potential impacts apply to the whole Concept Proposal (including Stage 1) 
and refer to specific impacts from Stage 1 where relevant.  

Assessments of Significance have been undertaken for threatened flora and fauna known or 
likely to occur in the study area (Appendix 4 and 5). These assessments are based on 
potential impacts resulting from the Concept Proposal which is based on a strategic design. 
Assessments of Significance will be amended if required in future once concept design has 
progressed and a refined construction footprint has been developed for Stage 2. 

4.1  Loss of vegetation/habitats 
The project will inevitably result in the modification or removal of native remnant vegetation, 
hollow bearing trees and habitat providing food and shelter for native terrestrial fauna. 
Vegetation removal would occur early during the construction phase of the project, and may 
be staged in accordance with construction limitations of high traffic volume during peak 
periods.  

Concept Proposal 

The Concept Proposal would result in the removal of an estimated total of 7.1 hectares of 
vegetation, comprising 5.1 hectares of Duffys Forest Ecological Community (DFEC); 0.6 
hectares of Coastal Enriched Sandstone Dry Forest (CESDF) and 1.4 hectares of urban 
exotic/native and weeds (Table 7). Vegetation to be removed is in varying condition from 
good condition remnant vegetation to highly disturbed. Vegetation to be removed will mostly 
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be linear strips along the existing road network of Wakehurst Parkway, Warringah Road and 
Frenchs Forest Road.  

Vegetation clearing within the Concept Proposal area is also likely to affect threatened fauna 
habitat, such as hollow bearing trees and nectar-producing trees and shrubs. There have 
been no threatened flora species recorded in the study area during seasonal targeted 
threatened flora surveys.  

Indirect impacts on vegetation and habitat arising from clearing and fragmentation in the 
remainder of the Concept Proposal area are also likely to increase. Indirect impacts may 
include increased edge effects, modification of habitat condition and structure, and loss of, or 
reduction in area of buffer zones. 

Stage 1 Project 

The Stage 1 project would result in the removal of an estimated total of 3.1 hectares of 
vegetation, comprising 1.2 hectares of Duffys Forest Ecological Community (DFEC); 0.6 
hectares of Coastal Enriched Sandstone Dry Forest (CESDF) and 1.3 hectares of urban 
exotic/native and weeds (Table 7).  

The remaining area within the footprint of the project is developed, comprising mostly 
commercial buildings, schools, road infrastructure or residential properties. It should be 
noted that an additional area of vegetation to be cleared on French Forest Road West, near 
the corner of Wakehurst Parkway, is already proposed to be removed as part of the 
approved development of the Northern Beaches Hospital. 

Limited field survey has been undertaken at the compound site. Vegetation on the north-
western boundary of the compound site was ground truthed as DFEC in low condition. No 
vegetation will be affected at the compound site as a result of the project. Use of the 
compound site will be restricted to existing hard stand areas. 

Table 7: Summary of area of vegetation to be cleared  

Vegetation community TSC Act EPBC Act Area to be 
cleared1 

Locality 
(10km)2 

Concept Proposal 

Duffys Forest EEC Endangered Not listed 5.1 ha 361 ha 

Coastal Enriched Sandstone 
Dry Forest Not listed Not listed 0.6 ha 3592 ha 

Urban exotic/native weed 
complex n/a n/a 1.4 ha n/a 

Total   7.1  

Stage 1 project 

Duffys Forest EEC Endangered Not listed 1.2 ha 361 ha 
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Vegetation community TSC Act EPBC Act Area to be 
cleared1 

Locality 
(10km)2 

Coastal Enriched Sandstone 
Dry Forest Not listed Not listed 0.6 ha 3592 ha 

Urban exotic/native weed 
complex n/a n/a 1.3 ha n/a 

Total   3.1  

1 Area to be cleared based on project construction impact area within the study area. No vegetation 
would be cleared for the compound site. 

2 Based on mapped extent within 10km radius (Native Vegetation of the Sydney Metropolitan Area, 
OEH 2013). 

The exact extent of clearing, and associated impacts, will depend on finalisation of a detailed 
design and construction methods that may require additional areas of native vegetation to be 
modified or removed. Regardless, the removal of DFEC across the site is considered a 
significant impact largely because only about 16 per cent of the original area of DFEC 
currently exists in the region as fragmented remnant patches (Smith and Smith 2000, OEH 
2012). Clearing within the site will be undertaken in accordance with the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011) to minimise 
disturbance to surrounding flora and fauna habitats. 

Clearing from Stage 1 project is mostly within modified linear strips of roadside vegetation 
(ESUs 9, 10, 11, 13, 14, 15). Some clearing of hollow bearing trees may be required in these 
areas, but the frequently mown understorey has little value as fauna habitat, other than 
occasional foraging by bandicoots. 

Small areas of native vegetation in ESUs 5, 6 and 16 along Wakehurst Parkway and 
Frenchs Forest Road (near the intersection of Wakehurst Parkway) will be affected by Stage 
1 project. Some of this vegetation is in moderate to good condition and linked to larger 
patches of vegetation that provide foraging habitat for a number of threatened fauna 
including the Powerful Owl, Grey-headed Flying-fox and microchiropteran bats. 

Red-crowned Toadlet habitat 

The Red-crowned Toadlet was identified in ESUs 5 and 8 during field surveys. Suitable 
foraging and breeding habitat occurs at both sites for this species. The population in ESU 5 
is associated with the headwaters of Trefoil Creek. ESU 5 will be affected by the Stage 1 
project. Individuals in ESU 8 were identified along a drainage line that is part of the Curl Curl 
Creek catchment. ESU 8 is in the Concept Proposal area and is likely to be affected by the 
Stage 2 of the project. 

The Concept Proposal will require the removal of a small amount of potential foraging habitat 
for the Red-crowned Toadlet along Wakehurst Parkway, Warringah Road and Frenchs 
Forest Road. The Concept Proposal (including Stage 1) is unlikely to directly impact on the 
drainage lines and ephemeral creek lines present within the study area as the road design 
boundary does not encompass these areas. 
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Red-crowned Toadlets are particularly sensitive to pollution and changes in pH. The 
population associated with Trefoil Creek is unlikely to be affected by the project as the area 
to be cleared as part of Stage 1 adjoining ESU 5 is minimal. Measures to manage surface 
water hydrology for the project aim to prevent scour and bank instability along those 
drainage lines where the Red-crowned Toadlet has been identified. 

Changes to hydrology upstream of the population associated with Curl Curl Creek catchment 
near Aquatic Drive (ESU 8) resulting from the Concept Proposal have not been investigated. 
Roadworks along Warringah Road and Wakehurst Parkway in the south of the study area 
may result in changes to groundwater recharge that could indirectly impact surrounding 
soaks and aquatic habitats. Specific impacts cannot be determined without further 
hydrological investigation following detailed design as part of the EIS for Stage 2 Network 
and Connectivity Enhancements.  

Although impacts from Stage 1 affecting habitat in ESU 5 are considered minimal, a 
precautionary approach has been applied in the assessment of significance and it is 
assumed that a significant impact to the Red-crowned Toadlet is likely as a result of impacts 
in and around ESU 8 from the Concept Proposal. This is consistent with the NSW 
Threatened Species Assessment Guidelines which state that if information is not available to 
conclusively determine that there will not be a significant impact on a threatened species, 
population or ecological community, or its habitat, then it should be assumed that a 
significant impact is likely.  

The assessment of significance for the Red-crowned Toadlet will be amended in future once 
detailed design has progressed and a refined construction footprint has been developed for 
Stage 2. 

4.2  Wildlife connectivity and habitat fragmentation 
The study area has been identified as including an important regional wildlife corridor 
connecting large patches of remnant native vegetation to the north and south of the site 
(Warringah Council 2008, Smith & Smith 2005). The importance of this vegetated corridor 
along Wakehurst Parkway has also been identified by the State Significant Site study for the 
Northern Beaches Hospital (Cox Richardson 2010), however there are no known species-
specific scientific studies of the ecological importance of this vegetated corridor to fauna 
populations in the region.  

Connectivity is already limited by the existing road network. Frenchs Forest Road and 
Warringah Road and associated traffic intersections are a physical barrier that interrupt the 
vegetated extent of the corridor and are likely to be a deterrent to movement of some groups 
of fauna including reptiles and ground-dwelling mammals. Increasing the width of road 
corridors as a result of this project is likely to encourage this behaviour. 

However there is evidence from the fauna surveys undertaken as part of this assessment 
that some Long-nosed Bandicoot individuals are moving between patches of habitat on 
either side of Warringah Road. If bandicoots are able to negotiate the barriers formed by 
roads, it is likely that other fauna species such as the Spotted-tailed Quoll and Swamp 
Wallaby which are also known to occur in the locality could utilise the corridor, although to a 
limited extent. Species of highly mobile birds and bats would also utilise the corridor to move 
between large areas of habitat north and south of the study area. Detailed investigations on 
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fauna movement and genetic testing would be required to determine the level of interaction 
between populations occupying habitat to the north and south of the study area. 

The extent and quality of the vegetated corridor (Smith & Smith 2005, Warringah Council 
2008) within the study area will be further reduced by the project with the expansion of roads 
and the associated reduction in width and extent of vegetation patches in the study area. 
Edge effects from weed intrusion that further reduce the quality and extent of native 
vegetation is a likely indirect impact. The management issues for the wildlife corridor in the 
vicinity of the intersection of Wakehurst Parkway and Warringah Road are not so much 
revegetation to improve the corridor, as facilitating fauna movements and making them less 
hazardous eg by enhancing existing culverts as a route for fauna movements (Smith and 
Smith 2005). 

The results of the Assessments of Significance for this project (Appendix 4 and 5) indicate 
the Concept Proposal is not likely to affect connectivity to the extent that it will result in a 
significant impact to threatened fauna due to the physical barrier that is already presented by 
the existing road network. However, options are being investigated to facilitate fauna 
movement and mitigate potential impacts on connectivity, particularly north-south 
connectivity. The approach to developing these options includes identifying target species, 
proposing measures to facilitate connectivity, including fauna crossings, and proposing 
suitable locations for these types of measures.  

Target threatened species are likely to include the Eastern Pygmy Possum, Spotted-tailed 
Quoll, Southern Brown Bandicoot, Long-nosed Potoroo, New Holland Mouse, Broad-headed 
Snake and Rosenberg’s Goanna. None of these species were recorded during the field 
surveys, however they could possibly move through the project area occasionally. For some 
threatened species recorded in the study area (eg Powerful Owl) connectivity measures 
would target their prey species rather than the species itself. Common target species include 
Swamp Wallaby, Long-nosed Bandicoot and possums. Options to facilitate fauna 
connectivity would be considered in consultation with Warringah Council and OEH as to 
whether they are beneficial and feasible.  

The Stage 1 project will reduce the extent and quality of vegetation around the intersection 
of Frenchs Forest Road and Wakehurst Parkway (ESUs 5, 6 and 16). This will result in a 
small increase in distance between vegetation patches on either side of Frenchs Forest 
Road East. The options currently being investigated to facilitate wildlife connectivity apply to 
the Concept Proposal area (including Stage 1) which also includes vegetation along 
Warringah Road near the intersection with Wakehurst Parkway and further south. These 
options will be presented in the EIS for Stage 2 Network Enhancements once further detail 
on impacts are known.  

Vegetation within the compound site is connected along Aquatic Drive to the west and there 
is limited connectivity to the east. Temporary use of the compound site during construction 
may deter some fauna species from moving through the site, however there will be no 
removal of vegetation and connectivity will not be affected. 

4.3  Injury and mortality 
Injury and mortality to fauna species is possible during construction, particularly during 
habitat removal when fauna may be forced to move. Bandicoot species are impacted by 
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interactions with vehicles, with a high incidence of individuals killed on roads (DEC 2006). 
Given the close proximity to main roads, habitat clearing during construction may result in an 
increase in ground-dwelling mammal individuals, reptiles and frogs being injured or killed by 
vehicles.  

Proposed construction impacts are mainly within lower quality fringing habitat, however it is 
likely that some hollow-bearing trees would require removal. It is expected that fauna will be 
able to move away through connected habitat. However once constructed, the project will 
facilitate increases in traffic volumes through the study area which would increase the 
likelihood of vehicle strike. Studies have already identified roadkill hotspots along the 
Wakehurst Parkway north of the study area with particularly high numbers of swamp wallaby 
and possum killed as well as several bandicoots (SMEC 2011).  

Mitigation measures such as fauna underpasses and overpasses (such as land bridges) 
may be considered in order to facilitate movement of ground fauna and hence reduce 
roadkill. Southern brown bandicoots have been known to successfully utilise these 
constructions. However, this strategy must be adopted with caution and be contingent upon 
appropriate invasive species control, as bandicoot survival has been severely hampered by 
foxes taking up residence nearby and using the underpasses (Harris et al 2010). 

Once the hospital site has been cleared the most appropriate location for fauna underpasses 
and overpasses would be connecting ESU 6 to the north and south and to facilitate east-
west connectivity along the Wakehurst Parkway.  

The options currently being investigated to facilitate wildlife connectivity will also include an 
assessment of road kill reduction measures. The approach to developing these options 
includes identifying target species, proposing measures to prevent roadkill, including fauna 
crossings and fencing, and proposing suitable locations for these types of measures. These 
options will be presented in the EIS for Stage 2 Network Enhancements once further detail 
on impacts are known. 

4.4  Weeds 
Six species of Class 4 noxious weeds listed in the Warringah LGA have been identified in 
the Concept Proposal area: Blackberry (Rubus fruticosus), Lantana (Lantana camara), 
Large-leaved and Small-leaved Privet (Ligustrum lucidum and L. sinense), Ochna (Ochna 
serrulata) and Asparagus Fern (Asparagus aethiopicus).  

In relation to the Stage 1 project, these weeds are present in ESU 5c, and scattered mainly 
on the edges of through ESUs 5b, 6b and 9 within the construction impact area for the Stage 
1 project. 

Several other exotic species regarded as environmental weeds are present in the study area 
such as Cassia, Fishbone Fern, Kikuyu, Carpet Grass and Paspalum. These weeds mainly 
occur in the modified ESUs with mown understorey within the construction impact area for 
the Stage 1 project or on road verges, but have the potential to spread further into to good 
condition vegetation due to the likely reduction in area and narrowing of remaining patches 
of remnant vegetation in the study area. 
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It is considered that the Concept Proposal is not likely to significantly increase the presence 
or distribution of weeds within the study area, however it will provide an opportunity to 
undertake weed control works following construction in accordance with the Biodiversity 
Guidelines: Protecting and Managing Biodiversity on RTA projects (RTA 2011). 

4.5  Pests and pathogens 
The Concept Proposal area is potentially contaminated with Phytophthora cinnamomi, 
although there is no evidence of widespread vegetation loss within the study area. Infection 
of native plants by P. cinnamomi is listed as a key threatening process both in NSW and 
nationally. Evidence of P. cinnamomi induced die-back has been identified in several 
vegetation classes including Sydney coastal dry sclerophyll forests (DECC 2008). Ongoing 
loss of understorey species infested with Phytophthora can affect threatened and 
endangered mammal species through the loss of cover, food resources and nesting habitat, 
including the Southern Brown Bandicoot (Isoodon obesulus) and Long-nosed Bandicoot 
(Perameles nasuta) (McDougall and Summerell 2002). DFEC, listed under TSC Act as a 
threatened ecological community, is also susceptible to this pathogen (DECC 2008). 

Although vegetation in the study area did not appear to be obviously affected by Myrtle rust, 
the Concept Proposal area is potentially contaminated. DPI has mapped Warringah Shire as 
a ‘red’ management zone, where the fungus is considered to be widely distributed. Myrtle 
rusts are serious pathogens which affect plants belonging to the family Myrtaceae including 
Australian natives like bottle brush (Callistemon spp.), tea tree (Melaleuca spp.) and 
eucalypts (Eucalyptus spp.). These occur throughout the Concept Proposal area. Infection of 
native plants by Myrtle rust can indirectly affect threatened fauna species through the loss of 
cover, food resources and nesting habitat. 

There is Red-crowned Toadlet habitat within the study area. This species is susceptible to 
the amphibian chytrid fungus. Development activities associated with the Concept Proposal 
have the potential risk of spreading disease within the study area so a precautionary 
approach to manage disease should be taken. 

Three invasive mammal species were detected during the surveys: Black Rat (Rattus rattus), 
House Mouse (Mus musculus) and European Rabbit (Oryctolagus cuniculus). 

4.6  Hydrology and drainage 
The study area traverses a ridgeline where natural recharge of groundwater occurs across 
the low gradient surfaces that allow infiltration. However much of the study area has been 
developed, with the inclusion of hard surfaces (eg. roads and buildings) that have altered the 
natural hydrological processes. The Concept Proposal would increase the area of hard 
surface and is likely to generate increased runoff requiring increased stormwater drainage 
capacity.  

As discussed in Section 3.6, habitat at the headwaters of the streams in ESU 5 and 8 could 
potentially be considered a groundwater dependent ecosystem. It is likely that groundwater 
movement along the sandstone and shale layers within the study area discharges 
downgradient forming soaks within ESU 5 and 8 and outside the study area. These 
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sandstone soaks are habitat for the Red-crowned Toadlet. Red-crowned Toadlets are 
particularly sensitive to pollution and changes in pH.  

The change in hard surface area and potential change to groundwater recharge resulting 
from the Concept Proposal will indirectly impact soak and aquatic habitats for frog and other 
groundwater dependant species outside or within the study area.  

The Red-crowned Toadlet population associated with Trefoil Creek is unlikely to be affected 
by the project as the area to be cleared along Frenchs Forest Road and Wakehurst Parkway 
in the north of the study area as part of the Stage 1 project is minimal. Surface water 
management and drainage for Stage 1 has been specifically designed to ensure the 
hydrologic regime is not altered in areas identified as Red-crowned Toadlet habitat in the 
Trefoil Creek sub-catchment. 

Specific impacts resulting from the Concept Proposal on the population associated with the 
drainage line in Curl Curl Creek catchment cannot be determined without further hydrological 
investigation following detailed design as part of the EIS for Stage 2 Network 
Enhancements. A precautionary approach has been applied to the assessment of 
significance which assumes changes to hydrology, including changes in recharge and 
localised flow paths will be substantial, and are likely to result in a significant impact to the 
Red-crowned Toadlet at this location. This is consistent with the NSW Threatened Species 
Assessment Guidelines which state that if information is not available to conclusively 
determine that there will not be a significant impact on a threatened species, population or 
ecological community, or its habitat, then it should be assumed that a significant impact is 
likely. The assessment of significance for the Red-crowned Toadlet will be amended in 
future once detailed design has progressed and a refined construction footprint has been 
developed for Stage 2. 

4.7  Noise, vibration and light 
It is unlikely the Concept Proposal would result in significant changes to existing levels of 
noise, vibration and light from the existing Warringah Road, Wakehurst Parkway and 
surrounding roads such that there would be a significant impact upon native fauna species. 
There is potential for some resident native fauna to temporarily avoid habitats directly 
adjacent to the project during construction, with bat species being particularly sensitive to 
any change in street lighting that may be associated with road upgrades. The Concept 
Proposal will result in a minor reduction in habitat areas not affected by light/noise. 

4.8  Impact on relevant key threatening processes 
The following eleven key threatening processes (KTPs) are considered to be relevant to the 
project: 

 Alteration to the natural flow regimes of rivers and streams and their floodplains and 
wetlands. 

 Bushrock removal. 

 Clearing of native vegetation. 
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 High frequency fire resulting in the disruption of life cycle processes in plants and 
animals and loss of vegetation structure and composition. 

 Infection of frogs by amphibian chytrid causing the disease chytridiomycosis. 

 Invasion and establishment of exotic vines and scramblers. 

 Invasion by native plant communities by exotic perennial grasses. 

 Invasion, establishment and spread of lantana (Lantana camara). 

 Loss of hollow-bearing trees. 

 Predation by the European Red Fox (Vulpes vulpes). 

 Removal of dead wood and dead trees. 

These are discussed in more detail in the following sections. 

4.8.1  Alteration to the natural flow regimes of rivers and streams and their 
floodplains and wetlands 

Alteration to the natural flow regimes of rivers and streams and their floodplains and 
wetlands is recognised as a major factor contributing to loss of biological diversity and 
ecological function in aquatic ecosystems. The study area is within an already highly 
modified urban environment, including residential and industrial areas and major roads with 
existing stormwater infrastructure. As discussed in Section 4.6, the change in hard surface 
area and change to groundwater recharge resulting from the Concept Proposal will indirectly 
impact soak and aquatic habitats for frog and other groundwater dependant species outside 
or within the study area.  

The Red-crowned Toadlet population associated with Trefoil Creek is unlikely to be affected 
by the project as the area to be cleared along Frenchs Forest Road and Wakehurst Parkway 
in the north of the study area as part of the Stage 1 project is minimal. Surface water 
management and drainage for Stage 1 has been specifically designed to ensure the 
hydrologic regime is not altered in areas identified as Red-crowned Toadlet habitat in the 
Trefoil Creek sub-catchment. 

Specific impacts resulting from the Concept Proposal on the population associated with the 
drainage line in Curl Curl Creek catchment cannot be determined without further hydrological 
investigation following detailed design as part of Stage 2. A precautionary approach has 
been applied to the assessment of significance which assumes changes to hydrology, 
including changes in recharge and localised flow paths will be substantial, and are likely to 
result in a significant impact to the Red-crowned Toadlet at this location. The assessment of 
significance for the Red-crowned Toadlet will be amended in future once detailed design has 
progressed and a refined construction footprint has been developed as part of the EIS for 
Stage 2 Network Enhancements. 

4.8.2  Clearing of native vegetation 

As described in Section 4.1, the Concept Proposal would result in the removal of an 
estimated total of 7.1 hectares of vegetation, comprising 5.1 hectares of Duffys Forest 
Ecological Community (DFEC); 0.6 hectares of Coastal Enriched Sandstone Dry Forest 
(CESDF) and 1.4 hectares of urban exotic/native and weeds. The Stage 1 project would 
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result in the removal of an estimated total of 3.1 hectares of vegetation, comprising 1.2 
hectares of Duffys Forest Ecological Community (DFEC); 0.6 hectares of Coastal Enriched 
Sandstone Dry Forest (CESDF) and 1.3 hectares of urban exotic/native and weeds. The 
condition of this native vegetation is variable with ESUs ranging from poor to moderate-good 
condition. Highly modified areas in poor condition are weed dominated and have been 
subject to ongoing disturbance such as mowing and underscrubbing. 

4.8.3  High frequency fire resulting in the disruption of life cycle processes in 
plants and animals and loss of vegetation structure and composition 

The study area has been subject to varying fire regimes. The dominance of Sweet 
Pittosporum (Pittosporum undulatum) and Black She-oak (Allocasuarina littoralis) in some 
areas is a consequence of inappropriate fire regimes (too infrequent fire) resulting in loss of 
native diversity in the mid and ground strata. The project will not affect fire frequency and will 
therefore not increase the impact of this KTP on native vegetation in the locality. 

4.8.4  Infection of frogs by amphibian chytrid causing the disease 
chytridiomycosis 

Chytridiomycosis is a fatal disease of amphibians and is caused by the chytrid 
Batrachochytrium dendrobatidis (NSW Scientific Committee 2002). It is potentially fatal to all 
native species of amphibian. The Red-crowned Toadlet is susceptible to chytridiomycosis 
and has potential to occur in the study area. It is likely that the chytrid fungus is already 
present within the study area so will not be introduced by the Concept Proposal. There are 
also many other agents that could spread the disease as the site is adjacent to multiple 
transport corridors. 

4.8.5  Invasion and establishment of exotic vines and scramblers 

The final determination for this KTP states that exotic vines and scramblers may act as 
transformer species altering the nature of the environment where they become dominant 
(NSW Scientific Committee 2006a). Exotic vines and scramblers may smother existing 
vegetation, both in the ground layer and canopy. This alters the light climate in the invaded 
community and may suppress regeneration of native species. This KTP is relevant to the 
Concept Proposal area because Asparagus Fern (Asparagus species) and Moth Vine 
(Araujia serrifera) occur. Within the Stage 1 project area these species have been recorded 
in ESUs 4 and 10b. If not properly managed these exotic species could spread further 
throughout remnant native vegetation in the study area. 

4.8.6  Invasion of native plant communities by exotic perennial grasses 

The final determination for this KTP states that the characteristics of vigorous growth, prolific 
seed production and effective seed dispersal enable many exotic perennial grasses to 
compete strongly with, or in some places displace, native vegetation (NSW Scientific 
Committee 2006b). Exotic perennial grasses may also change the fuel load in plant 
communities. The changed structure and fire regimes of the habitat are likely to adversely 
affect both native vertebrate and invertebrate fauna. This KTP may be relevant because 
there are a number of exotic perennial grass species that are listed in the final determination 
that were recorded within the Concept Proposal area including Pampas Grass (Cortadeira 
selloana), Panic Veldtgrass (Ehrharta erecta), Paspalum (Paspalum dilatatum) and Kikuyu 
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(Pennisetum clandestinum). In relation to the Stage 1 project, mown exotic grasses 
comprise the understorey in ESUs 13, 14 and 15 and occur on road verges of other patches 
of native vegetation within the project area. If not properly managed these exotic species 
could spread further throughout remnant native vegetation in the study area. 

4.8.7  Invasion, establishment and spread of Lantana (Lantana camara) 

The final determination for this KTP states that Lantana camara readily invades disturbed 
sites and communities. Various types of sclerophyll woodlands, sclerophyll forests, 
rainforests and dry rainforests are all susceptible to Lantana establishment, although in 
communities with a naturally dense canopy, Lantana colonisation may be heavily dependent 
on and limited to disturbance zones, edges, and canopy breaks. There is a strong correlation 
between Lantana establishment and disturbance with critical factors being disturbance-
mediated increases in light and available soil nutrients (NSW Scientific Committee 2003a). 
Lantana is a common weed in the study area and thus this KTP is also relevant to the 
Concept Proposal. In relation to the Stage 1 project, Lantana has been recorded in ESU 6b 
and is quite dense on the corner of Wakehurst Parkway and Frenchs Forest Road East. If 
not properly managed this exotic species could spread further throughout the study area. 

4.8.8  Loss of hollow-bearing trees 

In its final determination for this KTP the NSW Scientific Committee states that in NSW, 
terrestrial vertebrate species that are reliant on tree hollows for shelter and nests include at 
least 46 species of mammal, 81 species of bird, 31 species of reptile and 16 species frog 
(NSW Scientific Committee 2007). Of these, 40 species are listed as threatened on 
Schedule 1 and Schedule 2 of the TSC Act. This KTP is relevant because a number of 
species which are known or potentially could occur in the study area rely on hollow-bearing 
trees including, the Powerful Owl, the Eastern Freetail-bat and the Southern Myotis. Hollow-
bearing trees will be removed for the Concept Proposal and Stage 1 project along Frenchs 
Forest Road, Wakehurst Parkway and Warringah Road. 

4.8.9  Predation by the European Red Fox (Vulpes vulpes) 

In their final determination for this KTP the NSW Scientific Committee found that predation 
by the fox is a major threat to the survival of native Australian fauna (NSW Scientific 
Committee 2004). While no foxes were recorded in the study area in the current surveys, 
they are known to inhabit urban bushland in the locality. This KTP is considered to be 
potentially relevant as during construction temporary displacement of native fauna from their 
habitat may increase their vulnerability to predation by foxes. 

4.8.10  Removal of dead wood and dead trees 

The NSW Scientific Committee states that the accelerated and ongoing removal of standing 
dead trees and woody debris on the ground caused by human activity has been recognised 
as a factor contributing to loss of biological diversity (NSW Scientific Committee 2003b). This 
KTP is considered to be relevant as any clearing of remnant native vegetation may 
potentially also result in the loss of dead wood and trees. 
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4.8.11  Bushrock removal 

The final determination for this KTP states that bushrock removal removes and/or disturbs 
habitat of native species, which may find shelter in or under rocks, may use rocks for 
basking, or which grow in rocky areas. Threatened species that have been identified as 
being adversely affected by bushrock removal and that have been identified as either 
present or having habitat in the study area include the Red-crowned Toadlet, Spotted-tailed 
Quoll and Broad-headed Snake. There is likely to be a minor amount of bushrock removal as 
a result of both Stage 1 project and the Concept Proposal. A small amount of bushrock 
removal as part of the Stage 1 project may occur along Wakehurst Parkway and Frenchs 
Forest Road to accommodate widening.  

4.9  Koala habitat 
SEPP 44 concerns the protection of koala habitat through proper conservation and 
management of areas of natural vegetation that provide habitat for koalas. Determination of 
the likelihood of the presence of core koala habitat is made by an appropriately qualified 
professional based on evidence of koala usage, or areas of native vegetation that provide 
potential habitat. No individuals, or characteristic scratching or scats, were identified during 
the flora and fauna habitat survey. Despite having potential to occur there is no evidence to 
suggest a resident koala population exists within the study area. Core koala habitat is 
defined by the SEPP as ‘an area of land with a resident population of koalas, evidenced by 
attributes such as breeding females’. It has therefore been concluded that there is no core 
koala habitat located within the study area and the project is unlikely to have an impact on 
core koala habitat. 

Potential koala habitat is defined by the Policy as ‘areas of native vegetation where the trees 
of the types listed in Schedule 2 constitute at least 15 per cent of the total number of trees in 
the upper and lower strata of the tree component’. In Warringah LGA, the main koala feed 
trees are Eucalyptus tereticornis (Forest Red Gum), E. microcorys (Tallowwood), E. 
punctata (Grey Gum), E. viminalis (Ribbon or Manna Gum), E. camaldulensis (River Red 
Gum), E. haemastoma (Broad leaved Scribbly Gum), E. signata (Scribbly Gum), E. albens 
(White Box), E populnea (Bimble Box or Poplar Box) and E robusta (Swamp Mahogany).  

Four of these eucalypt species occur in the study area: Eucalyptus microcorys, E. punctata, 
E. haemastoma and E. robusta. In ESU 4, E. punctata makes up about 25 per cent of the 
upper and lower strata and is thus considered potential koala habitat under SEPP 44. 
Eucalyptus microcorys is present in some of the more disturbed sites as canopy trees with a 
mown or landscaped understorey (ESU 14 and 15).  

Koalas used to be widespread in the Warringah and Pittwater LGAs, but have undergone 
serious decline as a result of urbanisation over the last 50 years (Smith and Smith 1990). 
They are now only known from a small population on the Barrenjoey peninsula in the 
Pittwater LGA (DECC 2008). It is highly unlikely that koalas utilise the study area and 
although ESU 4 is potential koala habitat, it has a highly degraded understorey and is 
isolated from other areas of potential habitat. However it is recommended that clearing of 
canopy trees is avoided within ESU 4 as a precautionary measure and that koala feed trees 
in the study area are retained wherever possible. 
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4.10  Cumulative impacts 
It should be noted that there is an existing high level of anthropogenic change occurring in 
the study area that also acts to alter or change the biophysical and ecological process 
supporting biodiversity. While these other changes are not necessarily a direct or indirect 
result of this project, the cumulative effects of other activities can be insidious and falsely 
attributed to this project. In this regard, cumulative impacts identified in this section are those 
which are obviously associated with other development nearby.  

The area encompassing and surrounding this project is currently subject to a series of 
developments, including the upgrade to Mona Vale Road, the proposed Northern Beaches 
Hospital, residential development in Belrose and Oxford Falls and the proposed supporting 
roadworks. The Northern Beaches Hospital Project has already been assessed as resulting 
in a significant impact on Duffys Forest Ecological Community due to clearing of about 5 
hectares of this EEC. 

Additional clearing resulting from the Concept Proposal (including Stage 1) is estimated to 
be 5.1 hectares of DFEC. This cumulative impact on an already highly restricted EEC is 
considered significant. 

Clearing of vegetation on the shale capping on and around the proposed hospital site may 
have the potential to change groundwater flows that could affect Red-crowned Toadlet 
habitat to the north and south in Trefoil Creek and Curl Curl Creek catchments, however 
these cumulative impacts are unknown. 

There will also be cumulative impacts on habitat connectivity, with this project and the 
Northern Beaches Hospital development both resulting in clearing of vegetation in a Priority 
1 Wildlife Corridor (Warringah Council 2008). As described in Section 4.2, options are being 
investigated to mitigate impacts on connectivity, particularly north-south connectivity, and will 
be presented in the EIS for Stage 2 Network Enhancements once impacts are known. It is 
anticipated that options being developed to mitigate impacts on fauna connectivity as a 
result of the Concept Proposal will at least partially address the cumulative impacts of this 
and other developments on the Priority 1 Wildlife Corridor. 
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5  SAFEGUARDS AND MITIGATION MEASURES 

Mitigation measures have been developed for the Concept Proposal, including the Stage 
1 project. These measures will be reviewed and enhanced once a refined construction 
impact area for Stage 2 is known. 

5.1  Recommended mitigation measures 

1. Minimise loss of DFEC and other native vegetation to the proposed 
development activities in the study area. 

 Where possible, retain native vegetation in the study area, particularly vegetation that 
is Endangered Ecological Community (EEC). 

 Establish exclusion zones around areas of DFEC outside of the construction impact 
area pre-construction. 

 Construction access tracks and ancillary facilities are to be sited in previously 
cleared/disturbed areas. 

 Where possible, ensure detailed road design for the remainder of the Concept 
Proposal area avoids DFEC and other moderate to good condition native vegetation 
habitat. 

 There is to be no clearing or indirect impacts on DFEC in the compound site. 

2. Manage threats to threatened species habitat.  

 Where possible, retain native vegetation in the study area, particularly vegetation that 
is in moderate to good condition. 

 Implement a Site Erosion and Sediment Control Plan in accordance with the Blue 
Book (Landcom 2004) during construction. 

 Explore and implement options for sustaining moisture in Red-crowned Toadlet 
breeding habitat during detailed road design for the remainder of the Concept 
Proposal area. 

 Manage public access to habitat during and post-construction. 

3. Minimise risk of establishment and spread of invasive species due to 
the proposed development activities in the study area. 

 Implement controls on the movement of vehicles, and human traffic into Duffys Forest 
Ecological Community and other areas of native vegetation habitat during and post-
construction. 

 Implement a Site Erosion and Sediment Control Plan in accordance with the Blue 
Book (Landcom 2004) during construction. 

 Undertake weed control in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA 2011) during and post-construction. 
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4. Minimise risk of introduction of diseases that may cause decline of 
threatened biota due to the proposed development activities in the 
study area 

 Implement controls on the movement of vehicles, and human traffic into Duffys Forest 
Ecological Community and other native vegetation habitat during and post-
construction.  

 Follow protocol to prevent introduction or spread of Phytophthora cinnamomi and 
Myrtle Rust consistent with Roads and Maritime Biodiversity Guidelines - Guide 7 
(Pathogen Management) (RTA, 2011) during construction. The protocols used should 
be either the Sydney Region Pest Management Strategy or Best Practice Guidelines 
for Phytophthora cinnamomi (DECC 2008) and the DPI handout prepared for Myrtle 
rust response 2010–11: Preventing spread of Myrtle Rust in bushland or the OEH 
Interim management plan for Myrtle rust in bushland (2011). 

 Implement measures to prevent the spread of chytrid fungus. Adopt hygiene protocol 
standards for the control of disease in frogs during construction. 

5. Maintenance of habitat corridor and wildlife connectivity  

 Minimise vegetation clearing and indirect impacts on vegetation within the area 
mapped by Warringah Council as Priority 1 Wildlife Corridor during construction. 

 Undertake post-construction revegetation and restoration in accordance with Roads 
and Maritime Biodiversity Guidelines (RTA 2011). 

 Ensure revegetation works use local native trees, shrubs and groundcovers that occur 
in Duffys Forest Ecological Community. 

 Explore options for maintaining and enhancing wildlife connectivity (and reducing 
roadkill) across the Concept Proposal area as part of Stage 2 EIS. This would include 
identifying species known to occur in the locality, particularly threatened species, that 
would benefit from facilitating connectivity and determining the types of crossings that 
could be suitable (e.g. under or overpasses, rope bridges and/or gliding poles). 

 Prioritise investigation of offset sites that contribute to maintenance of wildlife 
connectivity in the local area. 

6. Minimise impact on native fauna and their habitat. 

 Restrict use of pesticides to control weeds during and post-construction, particularly 
near watercourses and immediately before or during wet weather. 

 Implement measures to prevent pollution of water ways and drainage lines in the area 
downstream of the proposed works during and post-construction. 

 Bush rock and ridge line habitat is to be retained where possible during construction. 
Should bushrock removal be required, it should be replaced in suitable areas as part 
of post-construction restoration in accordance with the Roads and Maritime 
Biodiversity Guidelines (RTA 2011). 

 Avoid removal of dead wood and trees wherever possible during construction. Should 
removal of dead wood and trees be required it should be replaced in suitable areas as 
part of post-construction restoration in accordance with the Roads and Maritime 
Biodiversity Guidelines (RTA 2011). 
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 Retain mature and hollow bearing trees, including Eucalypts, and nectar-producing 
trees and shrubs where possible during construction. 

 Undertake staged habitat removal of hollow-bearing trees and bushrock in accordance 
with the Roads and Maritime Biodiversity Guidelines (RTA 2011). 

 Restoration and landscaping works post-construction are to include replanting areas of 
former DFEC with local native species including Allocasuarina trees and nectar-
producing trees and shrubs that occur in DFEC. 

 Restrict understorey clearing to areas where it is necessary within the construction 
impact area. 

 Avoid impacts on potential Koala habitat in ESU 4 and avoid the removal of Koala feed 
trees wherever possible during construction. 

 Identify areas of suitable habitat nearby for release of any fauna species encountered 
during construction. 

7. Minimise impact on threatened flora and their habitat 

 Where possible, retain native vegetation in the study area, particularly vegetation that 
is in moderate to good condition. 

 Undertake pre-clearing surveys for threatened plants that could potentially occur in the 
construction impact area. 

 Additional targeted survey will be undertaken in the northern part of ESU 5c (Stage 1 
project area) and ESU 12 (Concept Proposal area) in spring. 

8. Offset strategy to compensate for loss of DFEC and threatened 
species habitat 

 Offset residual impacts on DFEC and native vegetation/habitat cleared in accordance 
with the NSW offset principles for major projects (state significant development and 
state significant infrastructure) (OEH 2013). 

 Offsets that conserve DFEC and Red-crowned Toadlet habitat should be the first 
priority. 

 Install nestboxes in secured offset areas that are appropriate for utilisation by 
threatened fauna likely to occur in the study area, such as the Eastern Pygmy-
possum. 

 Consider installation of nestboxes for utilisation by fauna generally within remaining 
remnant vegetation in Concept Proposal area. 

5.2  Other factors to consider 
Offsetting for any residual impacts on Duffy’s Forest Ecological Community and the Red-
crowned Toadlet should be part of a coordinated offset strategy that considers proposed 
offsets for other RMS developments in the local area that may also impact DFEC and 
Red-crowned Toadlet habitat. A coordinated offset strategy would assist in delivering a 
better outcome for the remaining patches of this highly restricted EEC. An Offset Strategy 
for the Concept Proposal (including Stage 1) is outlined in Chapter 7 of this report. 
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6  SIGNIFICANCE ASSESSMENTS 

6.1  Summary of assessments 
The Assessments of Significance are based on a ‘worst case assessment’ of the Concept 
Proposal, including the Stage 1 project. A summary of the findings of significance 
assessments for all species listed under the TSC and EPBC Acts which were found to occur, 
or have potential to occur, in the study area is provided in Table 8 and Table 9 respectively. 
The detail of the assessments of significance undertaken in accordance with the 
requirements of Section 5A of the EP&A Act for each threatened species or community is 
shown in Appendix 4. Details associated with impacts of the Concept Proposal on 
threatened species and communities that are Matters of National Environmental Significance 
(MNES) are provided in Appendix 5. The risk matrix used to determine the likelihood of 
occurrence is shown in Appendix 6. 

The Assessments of Significance found that clearing of about 5.1 hectares of Duffys Forest 
Ecological Community by the Concept Proposal, and the cumulative impact on this EEC 
from other imminent developments in the locality including the Northern Beaches Hospital, is 
likely to be a significant impact on DFEC. Although every effort has been made to reduce the 
potential impacts on this EEC for the Stage 1 project and Concept Proposal design, residual 
impacts on the EEC will need to be offset in accordance with the NSW offset principles for 
major projects (state significant development and state significant infrastructure) (OEH 
2013). 

The study area also contains potential habitat for 23 threatened flora species and 33 
threatened fauna species listed under the TSC Act (8). The study area contains potential 
habitat for 17 threatened flora species, 11 threatened fauna species and three migratory 
species listed under the EPBC Act (9). None of these threatened flora species are likely to 
be significantly affected by the Concept Proposal under the TSC Act or EPBC Act if the 
proposed mitigation measures (Chapter 5) are adopted. However, there is likely to be a 
significant impact on the Red-crowned Toadlet as a result of the Concept Proposal.  

The assessment of significance for the Red-crowned Toadlet assumes alterations to 
groundwater hydrology and water quality in the vicinity of ESU 7 and 8 which would only be 
potentially impacted by Stage 2. A precautionary approach has been applied to the 
assessment of significance which assumes changes to hydrology from Stage 2, including 
changes in recharge and localised flow paths will be substantial, and are likely to result in a 
significant impact to the Red-crowned Toadlet at this location.  This is consistent with the 
NSW Threatened Species Assessment Guidelines which state that if information is not 
available to conclusively determine that there will not be a significant impact on a threatened 
species, population or ecological community, or its habitat, then it should be assumed that a 
significant impact is likely. This Assessment of Significance will be reviewed as part of the 
EIS for Stage 2 Network Enhancements once detailed hydrological impacts from Stage 2 are 
known. Offsets for impacts Red-crowned Toadlet habitat will be investigated immediately as 
significant impacts are expected. 

The Assessments of Significance were undertaken with the following provisions in mind; the 
road widening and associated ancillary works would result in the loss of approximately 7.1 
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ha of vegetation, indirect impacts are to be managed in accordance with the recommended 
safeguards and mitigation measures are to be fully implemented.  
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Table 8: Summary of the findings of significance assessments under the TSC Act. 

Threatened species, or communities 
Significance 

assessment question1 
Likely 

significant 
impact? a b c d e f g 

Pseudophryne australis (Red-Crowned 
Toadlet) 

? X X N N N Y Yes 

Heleioporus australiacus (Giant Burrowing 
Frog) 

N X X N N N Y No 

Litoria littlejohni (Littlejohn's Tree Frog) N X X N N N Y No 

Burhinus grallarius (Bush Stone-Curlew) N X X N N N Y No 

Callocephalon fimbriatum (Gang-Gang 
Cockatoo) 

N X X N N N Y No 

Calyptorhynchus lathami (Glossy Black-
Cockatoo) 

N X X N N N Y No 

Daphoenositta chrysoptera (Varied Sittella) N X X N N N Y No 

Dasyornis brachypterus (Eastern Bristlebird) N X X N N N Y No 

Glossopsitta pusilla (Little Lorikeet) N X X N N N Y No 

Lathamus discolor (Swift Parrot) N X X N N N Y No 

Petroica boodang (Scarlet Robin) N X X N N N Y No 
Stagonopleura guttata (Diamond Firetail) N X X N N N Y No 

Hieraaetus morphnoides (Little Eagle) N X X N N N Y No 

Ninox connivens (Barking Owl) N X X N N N Y No 

Tyto novaehollandiae (Masked Owl) N X X N N N Y No 

Tyto tenebricosa (Sooty Owl) N X X N N N Y No 

Ninox strenua (Powerful Owl)  N X X N N N Y No 
Cercartetus nanus (Eastern Pygmy-Possum)  N X X N N N Y No 
Dasyurus maculatus (Spotted-Tailed Quoll) N X X N N N Y No 

Falsistrellus tasmaniensis (Eastern False 
Pipistrelle) 

N X X N N N Y No 

Miniopterus australis (Little Bentwing-Bat) N X X N N N Y No 

Miniopterus schreibersii oceanensis (Eastern 
Bentwing-Bat) 

N X X N N N Y No 

Mormopterus norfolkensis (Eastern Freetail-
Bat) 

N X X N N N Y No 

Myotis macropus (Southern Myotis) N X X N N N Y No 

Saccolaimus flaviventris (Yellow-Bellied 
Sheathtail-Bat) 

N X X N N N Y No 

Scoteanax rueppellii (Greater Broad-Nosed 
Bat) 

N X X N N N Y No 
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Threatened species, or communities 
Significance 

assessment question1 
Likely 

significant 
impact? a b c d e f g 

Isoodon obesulus obesulus (Southern Brown 
Bandicoot) 

N X X N N N Y No 

Potorous tridactylus tridactylus (Long-nosed 
Potoroo) 

N X X N N N Y No 

Petaurus australis (Yellow-Bellied Glider)  N X X N N N Y No 
Phascolarctos cinereus (Koala) N X X N N N Y No 

Pteropus poliocephalus (Grey-Headed Flying-
Fox) 

N X X N N N Y No 

Hoplocephalus bungaroides (Broad-headed 
Snake)  

N X X N N N Y No 

Varanus rosenbergi (Rosenberg's Goanna) N X X N N N Y No 

Duffys Forest Ecological Community X X Y Y X Y Y Yes 

Acacia bynoeana (Bynoe’s Wattle) N X X N X N Y No 

Acacia terminalis subsp. terminalis (Sunshine 
Wattle) 

N X X N X N Y No 

Asterolasia elegans N X X N X N Y No 

Caladenia tessellate (Thick Lip Spider Orchid) N X X N X N Y No 

Callistemon linearifolius (Netted Bottle Brush) N X X N X N Y No 

Cryptostylis hunteriana (Leafless Tongue 
Orchid) 

N X X N X N Y No 

Darwinia biflora N X X N X N Y No 

Epacris purpurascens var. purpurascens N X X N X N Y No 

Eucalyptus camfieldii (Camfield’s Stringybark) N X X N X N Y No 

Genoplesium baueri (Bauer’s Midge Orchid) N X X N X N Y No 

Grevillea caleyi (Caley’s Grevillea) N X X N X N Y No 

Haloragodendron lucasii N X X N X N Y No 

Hibbertia puberula N X X N X N Y No 

Hibbertia superans N X X N X N Y No 

Lasiopetalum joyceae N X X N X N Y No 

Leptospermum deanei (Deane’s Tea-tree) N X X N X N Y No 

Melaleuca deanei (Deane’s Paperbark) N X X N X N Y No 

Microtis angusii (Angus’ Onion Orchid) N X X N X N Y No 

Persoonia hirsuta (Hairy Geebung) N X X N X N Y No 

Pimelea curviflora var. curviflora N X X N X N Y No 

Prostanthera junonis (Somersby Mintbush) N X X N X N Y No 
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Threatened species, or communities 
Significance 

assessment question1 
Likely 

significant 
impact? a b c d e f g 

Prostanthera marifolia (Seaforth Mintbush) N X X N X N Y No 

Tetratheca glandulosa (Glandular Pink-bell) N X X N X N Y No 

 

 

 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 84 

Table 9: Summary of the findings of significance assessments under the EPBC Act. 

Threatened species, or communities 
Significance assessment criteria Likely 

significant 
impact? i ii Iii iv v vi vii vii

i ix 

Dasyornis brachypterus (Eastern Bristlebird) N N N X N N N N N No 

Lathamus discolor (Swift Parrot) N N N X N N N N N No 

Haliaeetus leucogaster (White-bellied Sea-
eagle) N N N - - - - - - No 

Hirundapus caudacutus (White-throated 
Needletail) N N N - - - - - - No 

Apus pacificus (Fork-tailed Swift) N N N - - - - - - No 

Dasyurus maculatus (Spotted-Tailed Quoll) N N N X N N N N N No 

Isoodon obesulus obesulus (Southern Brown 
Bandicoot) N N N X N N N N N 

No 

Heleioporus australiacus (Giant Burrowing 
Frog)  N N N X N N N N N 

No 

Litoria littlejohni (Littlejohn's Tree Frog) N N N X N N N N N No 

Phascolarctos cinereus (Koala) N N N X N N N N N No 

Potorous tridactylus tridactylus (Long-nosed 
Potoroo) N N N X N N N N N 

No 

Pteropus poliocephalus (Grey-Headed Flying-
Fox) N N N X N N N N N 

No 

Pseudomys novaehollandiae (New Holland 
Mouse) N N N X N N N N N 

No 

Hoplocephalus bungaroides (Broad-headed 
Snake) N N N X N N N N N 

No 

Acacia bynoeana (Bynoe’s Wattle) N N N X N N N N N No 

Acacia terminalis subsp. terminalis (Sunshine 
Wattle) N N N X N N N N N No 

Asterolasia elegans N N N X N N N N N No 

Caladenia tessellate (Thick Lip Spider Orchid) N N N X N N N N N No 

Cryptostylis hunteriana (Leafless Tongue 
Orchid) N N N X N N N N N No 

Darwinia biflora N N N X N N N N N No 

Eucalyptus camfieldii (Camfield’s Stringybark) N N N X N N N N N No 

Grevillea caleyi (Caley’s Grevillea) N N N X N N N N N No 

Haloragodendron lucasii N N N X N N N N N No 

Lasiopetalum joyceae N N N X N N N N N No 
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Threatened species, or communities 
Significance assessment criteria Likely 

significant 
impact? i ii Iii iv v vi vii vii

i ix 

Leptospermum deanei (Deane’s Tea-tree) N N N X N N N N N No 

Melaleuca deanei (Deane’s Paperbark) N N N X N N N N N No 

Microtis angusii (Angus’ Onion Orchid) N N N X N N N N N No 

Persoonia hirsuta (Hairy Geebung) N N N X N N N N N No 

Pimelea curviflora var. curvifora N N N X N N N N N No 

Prostanthera junonis (Somersby Mintbush) N N N X N N N N N No 

Prostanthera marifolia (Seaforth Mintbush) N N N X N N N N N No 

Notes: Y= Yes (negative impact), N= No (no or positive impact), X= not applicable, ?= unknown impact. 

1. Significance Assessment Questions as set out in the Threatened Species Conservation Act 1995/ Environmental Planning 
and Assessment Act 1979. 

a in the case of a threatened species, whether the action proposed is likely to have an adverse effect on the life cycle 
of the species such that a viable local population of the species is likely to be placed at risk of extinction, 

b in the case of an endangered population, whether the action proposed is likely to have an adverse effect on the life 
cycle of the species that constitutes the endangered population such that a viable local population of the species is 
likely to be placed at risk of extinction, 

c in the case of an endangered ecological community or critically endangered ecological community, whether the 
action proposed:  

(i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is 
likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological community such that its local 
occurrence is likely to be placed at risk of extinction, 

d in relation to the habitat of a threatened species, population or ecological community:  

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result of 
the proposed action, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of the 
species, population or ecological community in the locality, 

e whether the action proposed is likely to have an adverse effect on critical habitat (either directly or indirectly), 

f  whether the action proposed is consistent with the objectives or actions of a recovery plan or threat abatement plan, 

g whether the action proposed constitutes or is part of a key threatening process or is likely to result in the operation of, 
or increase the impact of, a key threatening process. 

2. An action is likely to have a significant impact on a critically endangered or endangered species if there is a real chance or 
possibility that it will: 

i. lead to a long-term decrease in the size of a population;  

ii. reduce the area of occupancy of the species; 

iii. fragment an existing population into two or more populations; 

iv. adversely affect habitat critical to the survival of a species; 

v. disrupt the breeding cycle of a population; 

vi. modify, destroy, remove isolate or decrease the availability or quality of habitat to the extent that the species is 
likely to decline; 

vii. result in invasive species that are harmful to an endangered species becoming established in the endangered 
species’ habitat. 

viii. Introduce disease that may cause the species to decline; 

ix. Interfere substantially with the recovery of the species. 

3. An action is likely to have a significant impact on a vulnerable species if there is a real chance or possibility that it will: 
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i. Lead to a long-term decrease in the size of an important population of a species;  

ii. reduce the area of occupancy of an important population*;  

iii. fragment an existing important population into two or more populations;  

iv. adversely affect habitat critical to the survival of a species; 

v. disrupt the breeding cycle of an important population. 

vi. modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the species is 
likely to decline. 

vii. result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable species’ 
habitat. 

viii. Introduce disease that may cause the species to decline. 

ix. Interfere substantially with the recovery of the species. 

*Important Population as determined by the Environment Protection and Biodiversity Conservation Act 1999, is one that for a 
vulnerable species:  

 is likely to be key source populations either for breeding or dispersal 

 is likely to be necessary for maintaining genetic diversity 

 is at or near the limit of the species range. 

 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 87 

7  OFFSET STRATEGY 

7.1  Purpose 
The purpose of this Biodiversity Offset Strategy is to establish a commitment to offsetting the 
residual significant impacts on threatened species, populations and communities resulting 
from the Northern Beaches Hospital Connectivity and Network Enhancements. Potential 
impacts of the Concept Proposal (including Stage 1) are detailed in Chapter 4 of this report. 
The content of this Offset Strategy will provide the foundation for negotiations with the NSW 
Department of Planning and Environment. To this end this Biodiversity Offset Strategy is a 
working document that will be developed and revised through the project approval process. 
In particular, it has been prepared to address the NSW offset principles for major projects 
and DGRs for the proposal. 

7.1.1  Director General Requirements  

The Biodiversity Offset Strategy has been prepared to address the NSW Department of 
Planning and Infrastructure Director General Requirements (DGRs) issued for assessment 
of the project under Part 5.1 of the NSW EP&A Act for both terrestrial and aquatic ecology. 
The DGRs require: 

Concept Plan 

“details of the process for the provision of and identification of offset(s) for ecological impacts 
and native vegetation clearing, consistent with the NSW offset principles for major projects 
(state significant development and state significant infrastructure) (OEH 2013)”. 

Stage 1 Hospital Connectivity Works 

“details of any offset of ecological impacts and native vegetation clearing, taking into account 
the NSW offset principles for major projects (state significant development and state 
significant infrastructure) (OEH 2013)”. 

7.1.2  Objectives of offset strategy 

This Offset Strategy has been prepared with the following objectives in mind: 

 To provide options for offsetting residual significant impacts on threatened species, 
populations and communities, and a framework for delivery of these options. 

 Be consistent with the NSW offset principles for major projects (OEH 2013) and Roads 
and Maritime’s Guideline for Biodiversity Offsets (Roads and Maritime 2011) as well as 
the Draft NSW Offset Policy for Major Projects (OEH 2014). 

 To fully offset residual significant impacts on Duffys Forest Ecological Community 
(DFEC) and the Red-crowned Toadlet in accordance with the principles of the Offset 
Strategy. 

 To present a framework for setting the scope and quantum of the biodiversity offsets that 
is transparent and justifiable on environmental, social and economic grounds. 

 To investigate as a priority ‘like for like’ offsets. 
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7.2  Policy framework 

7.2.1  NSW offset principles for major projects (OEH 2013) 

The NSW Government has developed seven principles to be used in assessing impacts on 
biodiversity and determining acceptable offsets for SSI projects. These are: 

1. Before offsets are considered, impacts must first be avoided and unavoidable impacts 
minimised through mitigation measures. Only then should offsets be considered for the 
remaining impacts. 

2. Offset requirements should be based on a reliable and transparent assessment of losses 
and gains.  

3. Offsets must be targeted to the biodiversity values being lost or to higher conservation 
priorities. 

4. Offsets must be additional to other legal requirements.  

5. Offsets must be enduring, enforceable and auditable. 

6. Supplementary measures can be used in lieu of offsets. 

7. Offsets can be discounted where significant social and economic benefits accrue to NSW 
as a consequence of the proposal. 

7.2.2  Consideration of NSW offset principles 

The NSW offset principles have been considered as follows with respect to the NBH 
Connectivity and Network Enhancements. 

1. Before offsets are considered, impacts must first be avoided and unavoidable impacts 
minimised through mitigation measures. Only then should offsets be considered for the 
remaining impacts. 

Avoid 

In consideration of the overall project objectives, the concept design process involved the 
incorporation of considerable design refinements to ensure connectivity and network 
enhancement objectives were achieved whilst minimising environmental impacts, such as 
land acquisition and vegetation removal. The preferred Stage 1 concept design is contained 
largely within the existing road reserve, which is about 20 metres wide. 

The construction impact area has been reduced as much as possible by designing 
roadworks from the existing road pavement out. The construction impact area has been 
reduced from a 15 metre buffer originally, down to a 5 metre maximum buffer in specific 
areas where construction impacts will extend beyond the existing road pavement.  

Alternative techniques for creating earth cuttings are being considered to reduce the impact 
area as much as possible around the intersection of Frenchs Forest Road and the 
Wakehurst Parkway (Stage 1 project). 

Ancillary sites are being located in already cleared/disturbed areas to avoid unnecessary 
clearing of vegetation for temporary works. 
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Surface water management and drainage for Stage 1 has been specifically designed to 
ensure the hydrologic regime is not altered in areas identified as Red-crowned Toadlet 
habitat in the Trefoil Creek sub-catchment. 

A similar strategy of avoiding impacts through road design and construction will be 
implemented for future design stages. In particular, every effort will be made by Roads and 
Maritime to avoid impacts on DFEC and Red-crowned Toadlet habitat within the Concept 
Proposal area as much as possible in future project stages. 

Minimise 

A comprehensive ecological survey, with the methodology developed in consultation with 
OEH, has been undertaken to accurately characterise biodiversity values on the site, and to 
inform development of management and mitigation measures. Mitigation measures to 
prevent indirect impacts on native vegetation and habitat are provided in Chapter 5 of this 
report. They include establishing exclusion zones around DFEC outside of the construction 
impact area, weed management, post-construction site restoration and sediment and 
erosion control.  

Offset 

All reasonable steps have been taken to avoid and mitigate impacts to DFEC as a result of 
the Stage 1 project. Given the distribution of this EEC across the study area, impacts on 
DFEC will be unavoidable. The Stage 1 project is likely to have residual impacts on about 
1.2 hectare of DFEC. The Concept Proposal is likely to impact on up to 5.1 ha of DFEC 
(including the 1.2 ha from Stage 1) and it is therefore necessary to offset these impacts. The 
Concept Proposal is also likely to impact on the Red-crowned Toadlet due to changes in 
hydrology around ESU 8 and these impacts will also need to be offset. 

2. Offset requirements should be based on a reliable and transparent assessment of losses 
and gains.  

Offset requirements have been calculated using the Biobanking Credit Calculator. Offset 
calculations for both the Stage 1 project and the entire Concept Proposal area have been 
undertaken. These can be refined for future stages of the project once a construction impact 
area for the future stages is known. All field surveys undertaken for this Biodiversity 
Assessment Report have been undertaken in accordance with the Biobanking Assessment 
Methodology (BBAM). The biodiversity surveys were undertaken by experienced, accredited 
biobanking assessors. Data collected for vegetation zones identified in the study area has 
been used to undertake the biodiversity credit calculation for Stage 1 project and for a worst 
case assessment of the whole Concept Proposal area. 

3. Offsets must be targeted to the biodiversity values being lost or to higher conservation 
priorities. 

As outlined in Section 7.3.3 below, the first priority for investigation of offset sites is land 
containing moderate to good condition DFEC and/or Red-crowned Toadlet habitat. A 
cascading set of preferences for securing offset sites or retiring suitable biodiversity credits 
under the Biobanking Scheme that have similar biodiversity values or have greater 
conservation significance is provided. It is understood that availability of suitable offset sites 
and credits is likely to be limited, therefore the Offset Strategy has been designed to provide 
some flexibility in achieving appropriate offsets that are consistent with these principles. 
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4. Offsets must be additional to other legal requirements.  

Roads and Maritime would not consider offset sites that are already specifically funded and 
managed for conservation. Offset sites would need to benefit from additional management 
activities beyond what is already legally required or increased security and protection. 

5. Offsets must be enduring, enforceable and auditable. 

OEH notes that for terrestrial offsets, a biobanking agreement and/or addition to the NSW 
national parks system are the preferred mechanisms for securing an offset site. Securing 
offset sites containing DFEC and/or Red-crowned Toadlet habitat using either of these 
mechanisms is the first priority under this Offset Strategy. 

The purchase and retirement of biodiversity credits under the BioBanking Scheme would 
also be in accordance with this principle and is therefore a legitimate option should suitable 
offset sites not be available. 

6. Supplementary measures can be used in lieu of offsets. 

Supplementary measures would be the last option considered once the other options have 
been exhausted. Supplementary measures would only be considered in consultation with 
OEH and where benefits to DFEC and/or Red-crowned Toadlet can be clearly 
demonstrated. 

7. Offsets can be discounted where significant social and economic benefits accrue to NSW 
as a consequence of the proposal. 

The proposed offset strategy does not consider that offsets required as part of this project 
would need to be discounted. 

7.2.3  Roads and Maritime Guideline for Biodiversity Offsets 

This Offset Strategy also considers the Roads and Maritime Guideline for Biodiversity 
Offsets. Offsets are required under this policy as the project involves clearing of native 
vegetation of high conservation value including: 

 A vegetation type more than 70% cleared in NSW, and 

 A Threatened Ecological Community in moderate to good condition. 

The following principles contained within the Guideline have been considered during 
preparation of this Offset Strategy: 

1. Avoiding, minimising and mitigating impacts on biodiversity are the best ways to maintain 
biodiversity, and may be achieved through the route selection, planning, design, construction 
and maintenance processes. 

Roads and Maritime has made every effort to avoid impacts through road design and 
construction methods. Further detail is provided in Section 7.2.2 above in the response to 
NSW offset principle 1. 

2. The goal of a Biodiversity Offset Strategy is to ensure that the road project results in an 
outcome that maintains or improves biodiversity values in the long term. 
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The BBAM has been used to determine the number and class of biodiversity credits that 
must be retired to offset the development and ensure that it improves or maintains 
environmental outcomes. 

3. The biodiversity offset should be calculated using an accepted scientifically based 
methodology. 

The BBAM has been used to determine the biodiversity offset required for the Stage 1 
project and the Concept Proposal. 

4. The Biodiversity Offset Strategy may be implemented using one or a combination of offset 
options that most efficiently delivers the required offset. 

Offset options are detailed Section 7.3.3 and 7.3.4 and include establishment of offsets sites, 
retirement of suitable biodiversity credits or funding of supplementary measures. 

5. Finalisation of a Biodiversity Offset Strategy would occur prior to any works commencing.  

This Offset Strategy has been prepared as part of the EIS for the project. 

7.3  Process for identifying and delivering required offsets 

7.3.1  Identifying biodiversity impacts of the project to be offset 

The BioBanking Assessment Methodology (BBAM) provides a set of rules to determine the 
number and type of biodiversity credits that a development site will require to offset impacts. 
All field survey undertaken as part of this biodiversity assessment has been undertaken in 
accordance with the BBAM and a Biobanking Assessment of the proposal has been 
undertaken. Plot and transect data collected as part of this biodiversity assessment and the 
Northern Beaches Hospital EIS was used to calculate impacts on biodiversity and credits 
required to offset residual impacts on biodiversity resulting from the project using the 
Biobanking Credit Calculator.  

This allows quantification of appropriate offsets in terms of ‘ecosystem credits’ and ‘species 
credits’. Ecosystem credits apply to all ecological communities as well as threatened species 
that can be reliably predicted as occurring on site, using the presence of vegetation that 
provides suitable habitat. Species credits are created for threatened species that cannot be 
reliably predicted using habitat surrogates. The number of credits calculated depends on a 
number of factors such as the structure and function of ecosystems and landscape context. 

The Concept Proposal area contains Duffys Forest Ecological Community (DFEC) listed as 
endangered under the NSW Threatened Species Conservation Act. The Concept Proposal 
is likely to impact a worst case assessment of up to 5.1 hectares of DFEC, with Stage 1 
project likely to impact on up to 1.2 ha of this, which in light of known and potential future 
cumulative impacts on this EEC in the locality, is likely to be a significant impact that requires 
offsetting. 

The Concept Proposal area also contains potential habitat for 23 threatened flora species 
and 34 threatened fauna species. The impact assessment (Chapter 4) and Assessments of 
Significance (Chapter 6, Appendix 4 and 5) found that there is likely to be a significant 
impact on one of these species, the Red-crowned Toadlet (Pseudophryne australis). 
Potential impacts on the Red-crowned Toadlet would also need to be offset. There is unlikely 
to be a significant impact on any other threatened species as a result of the Concept 
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Proposal, provided the mitigation measures in Chapter 5 are implemented. Additional offsets 
may be considered consistent with RMS policy. There are no EPBC Matters that would be 
significantly impacted by the project so the Commonwealth EPBC environmental offsets 
policy has not been considered. 

7.3.2  Biobanking credits required 

A Biobanking assessment has been undertaken for the worst case Concept Proposal impact 
and separately just for the impact from the Stage 1 project. Credits required to offset impacts 
on DFEC in the Concept Proposal area are 176 ecosystem credits. 53 ecosystem credits are 
required to offset the impacts of the Stage 1 project.  

Estimated credits required to offset impacts on the Red-crowned Toadlet in the Concept 
Proposal area are 36 species credits. 7 species credits are required to offset the impacts of 
the Stage 1 project.  

The Biobank Assessment Report for the Concept Proposal and Stage 1 project is provided 
in Appendix 7. A summary of credits required to offset residual impacts on DFEC and the 
Red-crowned Toadlet is provided (Table 10). 

Table 10: Biobanking credit summary 

 Credit Type No. of credits required 

Concept Proposal 

DFEC Ecosystem 176 

Red-crowned Toadlet Species 36 

Stage 1 project 

DFEC Ecosystem 53 

Red-crowned Toadlet Species 7 

 

The biobank assessment will be amended to provide a more accurate credit calculation for 
future stages of the Concept Proposal. Both ecosystem and species credits for the Concept 
Proposal area would be updated once a refined construction impact area has been 
determined and further hydrological investigations are undertaken following detailed design 
as part of the EIS for Stage 2 Network Enhancements. This may include an expert report to 
address indirect impacts to the Red-crowned Toadlet. 

The biobank assessment will be amended to provide a more accurate credit calculation for 
future stages of the Concept Proposal once a construction impact area for future stages has 
been determined. 
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7.3.3  Offset measures 

Three biodiversity offset measures are being considered. These are: 

 Offset Sites 

Protection of an area of land with suitable biodiversity values through an appropriate legal 
instrument that ensures the land is managed for conservation such as through a biobank 
agreement and/or addition to the NSW NPWS reserve system. Land to be protected should 
have similar biodiversity values to those being impacted by the project. In this case land with 
vegetation that meets the definition of Duffys Forest Ecological Community and/or contains 
know Red-crowned Toadlet habitat should be the first priority. 

 Biobank credits 

Retirement of an appropriate number and class of biodiversity credits under the NSW 
Biobanking scheme. 

 Supplementary measures 

Investment in supplementary measures such as research and/or education programs related 
to the impacted biodiversity (limited to 10% of the total offset requirement). 

Establishing offset sites in consultation with OEH and Warringah Council is Roads and 
Maritime’s first priority to achieve the objectives of the Offset Strategy provided this can be 
achieved within a suitable timeframe and cost. Retirement of suitable biodiversity credits 
would then be considered after further consultation with the DP&E. Supplementary 
measures would be the last option considered once the other options have been exhausted. 

7.3.4  Proceeds for implementing offsets 

Offset sites 

 A desktop assessment will be undertaken to identify appropriate offset sites that contain 
Duffys Forest Ecological Community (DFEC) and/or Red-crowned Toadlet habitat. This 
will draw on information already available from OEH and Warringah Council as well as 
investigating land owned by Roads and Maritime within the Concept Proposal area that 
contains DFEC and/or Red-crowned Toadlet habitat. 

 Roads and Maritime will investigate the willingness of landholders who own land with 
DFEC and/or Red-crowned Toadlet habitat to establish biodiversity offsets on their land 
to be managed in perpetuity for conservation. 

 Other considerations in determining potential offsets in addition to presence of DFEC 
and/or Red-crowned Toadlet habitat would include sites within a Priority 1 Wildlife 
Corridor in Warringah LGA with good connectivity, the condition of vegetation on the site, 
its landscape context in relation other areas of native vegetation and presence of 
threatened species habitat. Potential offset sites would need to not already be 
specifically funded and managed for conservation. 

 Secure the land to be managed in perpetuity. The preferred management arrangements 
for potential offset sites would be a biobank agreement and/or addition to the NSW 
National Parks and Wildlife Service estate. 
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Biobank credits 

 Roads and Maritime will search the Biobanking Credit Register for DFEC and/or Red-
crowned Toadlet credits and purchase and retire a suitable number of credits if available. 

 If no DFEC credits are available, equivalent NSW “Plant Community Type” (PCT) credits, 
if available, will be purchased and retired. 

 If no equivalent PCT credits are available, ecosystem credits for PCTs in the same 
vegetation formation in the locality and with a similar or greater level of clearing will be 
purchased and retired. 

 If no Red-crowned Toadlet credits are available, species credits for threatened frog 
species with a higher conservation significance in the same IBRA region would be 
considered in consultation with OEH. 

Supplementary Measures 

 Any supplementary measures would be discussed with OEH. 

 Consideration of supplementary measures would be limited to funding of management, 
research or education programs that specifically benefit DFEC and/or the Red-crowned 
Toadlet. 

 Priority would be given to activities that relate to Priority Action Statement (PAS) actions 
or management plans with specific reference to DFEC and/or Red-crowned Toadlet. 

 A monitoring program to investigate viability & resilience of smaller patches or roadside 
remnants of DFEC is one possible supplementary measure that could inform future 
planning & assessments involving DFEC. Research into indirect impacts on Red-
crowned Toadlet habitat is another possibility. 

 Supplementary measures would be capped at a maximum of 10% of the offset package.  

7.3.5  Limitations 

This Biodiversity Offset Strategy is a working document, and the following limitations apply: 

 As no potential offset sites have been identified, the strategy focuses on the impacts of 
the project, the requirements for proposed offset sites and the offset measures that may 
be utilised. 

 No potential offset sites have been identified in this strategy, however biobank 
calculations of impacts and required credits to be offset have been undertaken and a 
process for implementing offset measures, including identification of potential offset sites 
is described in Section 7.3.3 and 7.3.4. 

 Appropriate offsets are to be determined in consultation with the OEH and Warringah 
Council. Limited consultation on biodiversity offsetting for this project has been 
undertaken with the OEH and Warringah Council to date. 

 There is uncertainty around whether landholders who own land containing DFEC or Red-
crowned Toadlet habitat would be willing to consider biodiversity offsets on their land. 
There are potentially lengthy timeframes associated with these negotiations and thus a 
risk of delays to Roads and Maritime securing offsets. Roads and Maritime will work with 
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OEH and Warringah Council to ensure all reasonable attempts are made to secure 
DFEC and/or Red-crowned Toadlet sites. If negotiations with landholders are unable to 
progress within a reasonable timeframe, Roads and Maritime will investigate the 
availability of other suitable biobank credits or investment in supplementary measures in 
consultation with OEH. 
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8  CONCLUSION 

8.1  Overview of key findings 
The key findings of this report are as follows. 

Flora 

 The majority of vegetation in the study area has been identified as Duffys Forest 
Ecological Community (DFEC) listed as an endangered ecological community (EEC) 
under the NSW Threatened Species Conservation Act 1995.  

 No threatened flora species have been found in the study area, however, there is 
potential habitat for 23 threatened flora species within the study area including Grevillea 
caleyi, Tetratheca glandulosa and several terrestrial orchid species. 

Fauna 

 The study area contains habitat of varying quality, with areas of good condition Duffys 
Forest Ecological Community and Coastal Enriched Sandstone Dry Forest as well as 
highly modified narrow strips of roadside vegetation and plantings.  

 The study area is within a Priority 1 Wildlife Corridor as mapped by Warringah Council 
(2008). 

 Habitat is available within the study area for 34 threatened fauna species. Five 
threatened fauna species were recorded during the field surveys for this project including 
Red-crowned Toadlet, Powerful Owl, Grey-headed Flying-fox, Eastern Bentwing-bat and 
Swift Parrot. 

 Three migratory species have also been identified as having habitat in the Concept 
Proposal area. One migratory species, the White-bellied Sea-eagle was identified in the 
study area during field surveys. 

Impacts from the Concept Proposal 

The Concept Proposal will involve vegetation clearing of roadside vegetation along 
Warringah Road and Wakehurst Parkway in varying condition classes with a ‘worst case 
assessment’ of: 

 A loss of approximately 7.1 hectares of vegetation (of varying quality) for road 
widening and construction. 

 A loss of up to 5.1 hectares of Duffys Forest Ecological Community. 

 Loss of potential threatened flora and fauna habitat. 

 Indirect impact to Red-crowned Toadlet habitat. 

 Reduction in extent and quality of vegetation comprising part of the wildlife corridor 
identified in the locality.  

 Potential for increasing the edge effects and indirect impacts on remaining remnants 
within the study area. 
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The impacts on DFEC and the Red-crowned Toadlet are considered to be significant. 

Impacts from the Stage 1 project 

The Stage 1 project would result in vegetation clearing, with a ‘worst case assessment’ of: 

 A loss of approximately 3.1 hectares of vegetation (of varying quality) for road 
widening and construction. 

 A loss of up to 1.2 hectare of Duffys Forest Ecological Community. 

 Potential for increasing the edge effects and indirect impacts on remaining remnants 
within the study area. 

8.2  Recommendations 
The proposed Northern Beaches Hospital connectivity and networks enhancements Concept 
Proposal is likely to have a significant impact on the Duffys Forest Ecological Community 
and the Red-crowned Toadlet. Mitigation measures have been recommended to minimise 
these impacts wherever possible, however, unavoidable impacts on approximately 5.1 
hectares of this EEC as well as the Red-crowned Toadlet will need to be offset in 
accordance with the NSW offset principles for major projects (OEH 2013) as per the Offset 
Strategy outlined in Chapter 7. 

The proposed roadworks also have the potential to affect potential habitat for other 
threatened fauna and flora however a range of mitigation measures outlined in Section 5 
have been developed to limit the risks associated with the proposed roadworks. 

Although it is assumed the existing road network presents a physical barrier to movement of 
fauna, the proposed roadworks will reduce the extent and quality of vegetation within an 
identified wildlife corridor. It is recommended that further analysis of potential impacts on 
connectivity and possible mitigation measures be undertaken as part of the EIS for the Stage 
2 Network Enhancements when details on impacts are known. 

Impacts can be mitigated through the retention of remnant vegetation where possible 
including hollow-bearing trees, provision of nest boxes, adequate sediment and erosion 
control, retention of nectar-producing trees and shrubs, locating ancillary sites and stockpile 
sites in already disturbed areas and suitable site restoration following construction.  

The implementation of mitigation measures would reduce the risk of further impacts 
occurring during the construction and operational phases of this project. As such, the overall 
impact of the project on threatened flora and fauna species known or likely to occur in the 
study area, other than the Red-crowned Toadlet is considered low. 
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10  APPENDICES 

Appendix 1: Vegetation community descriptions 

NSW PCT 
Name 

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or ironstone of 
coastal plateaux, Sydney Basin (BioMetric code: ME039, NSW plant community 
type: 1085). 

Extent within 
Concept 
Proposal area 
(approx) 

5.1 ha (ESUs 1,2,3,4,6,7,8,9,10,11,12,16) 

Sydney 
Metropolitan 
veg community 
(OEH 2013) 

Sydney Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14). 

Description 
(OEH 2013) 

Moderately tall eucalypt cover of Red Bloodwood (Corymbia gummifera), 
Silvertop Ash (Eucalyptus sieberi) and Brown Stringybark (Eucalyptus 
capitellata/Eucalyptus oblonga) on flat to gently sloping terrain. Broad-leaved 
Scribbly Gum (Eucalyptus haemastoma) and Smooth-barked Apple (Angophora 
costata) are not uncommon at sites although they rarely dominate. The shrub 
layer is particularly diverse amongst the Proteaceae family. This means there are 
often multiple species of banksias, hakea, persoonia and grevillea present at a 
site. A moderate cover of grasses and forbs are found on the forest floor. The 
range in elevation parameters for the community varies between 100 and 300 
metres above sea level. The thickness of the ironstone mantle may vary 
considerably across different sites and in some instances maybe completely 
eroded. Invariably however almost all sites appear to have minor or absent rock 
outcropping (OEH 2013). 

Condition  Variable: poor to moderate in ESUs 1,2,3,4,7a,8a,9,10; moderate to good in 
ESUs 6a, 6b, 7b, 8b, 11, 12a, 12b and 16.  

Threatened 
species of 
plant? 

No threatened species recorded in study area. 

Threatened 
community? 

Duffy’s Forest Ecological Community (listed as endangered under the TSC Act). 
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Photo 
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NSW PCT 
Name 

Smooth-barked Apple-Red Bloodwood-Sydney Peppermint heathy Open Forest 
on Slopes of Dry Sandstone Gullies of western and Southern Sydney, Sydney 
Basin (BioMetric code: ME029, NSW plant community type 1181). 

Extent within 
Concept 
Proposal area 
(approx) 

0.5 ha (ESU 5) 

Sydney 
Metropolitan  
veg community 
(OEH 2013) 

Coastal Enriched Sandstone Dry Forest (S_DSF04). 

Description 
(OEH 2013)  

Tall open eucalypt forest with an understorey of dry sclerophyll shrubs with ferns 
and forbs amongst the ground cover. Occurs on the upper slopes and dry gullies 
of Sydney urban areas. 

The commonly recorded eucalypts are Smooth-barked Apple (Angophora 
costata), Red Bloodwood (Corymbia gummifera) and Sydney Peppermint 
(Eucalyptus piperita). Blackbutt (Eucalyptus pilularis) is common on gully slopes 
of the north shore and Hacking River valley while Broad-leaved White Mahogany 
(Eucalyptus umbra) replaces this species along the Warringah and Pittwater 
escarpments. A sparse layer of small trees such as Black She-oak (Allocasuarina 
littoralis) and Old-man Banksia (Banksia serrata) is common above a variety of 
wattles, tea-trees, gee bungs and grass trees. In long unburnt areas Sweet 
Pittosporum (Pittosporum undulatum) may be prevalent. It is widespread on the 
Hornsby plateau in areas that receive greater than 1000 millimetres of mean 
annual rainfall and are at elevations less than 200 metres above sea level. It 
extends north of the Sydney area into the hinterland of the Central Coast. 

One of the distinguishing features of the community is that it appears to persist in 
areas that have subtle clay enrichment to the sandstone soils. Typically sites are 
located downslope from large residual shale caps or on exposed Narrabeen 
sandstone or thin clay bands on coastal sandstone ridgetops.  

Condition  Good. 

Threatened 
species of 
plant? 

None recorded in study area. 

Threatened 
community? 

No. 
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Photo 

 

 

Non-native vegetation (OEH 2013) 

Non-native vegetation cover comprised two classes: ‘weeds and exotics’ and ‘urban exotics 
and natives’. The label ‘weeds and exotics’ was applied to vegetation patches greater than 
0.1 hectare in size with a complete cover of exotic species in the upper strata (i.e. where no 
visible native species could be discerned). The label ‘urban exotics and natives’ was applied 
to polygons greater than 0.1 hectares in size for which urban landuse covered more than 70 
per cent of the polygon and there was evidence of both exotic and native species in the 
upper or lower strata. Typically these areas include backyard trees, street trees, gardens, 
median strips and other small-scale features that are small isolated stands. Vegetation in 
ESUs 13, 14 and 15 can be described as non-native vegetation. 
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Appendix 2: Flora and fauna species recorded on site during field survey 
Table 11: Flora species and percent cover recorded in each floristic plot in ESUs (March 2013 and April 2014 survey) 

Species name Common name 1 2 3 4 5a 5b 6a 6b 7a 7b 8a 8b 9 10a 10b 11 12a 12b 16 

Acacia decurrens Sydney Green Wattle    5      30          
Acacia elata Cedar Wattle                 1   
Acacia falciformis Hickory Wattle    5                
Acacia floribunda White Sally wattle                   3 
Acacia irrorata Green Wattle                   1 
Acacia linifolia White Wattle           10      1 5 1 
Acacia longifolia Sydney Golden Wattle       1     1        
Acacia longissima Long-leaf Wattle                   1 
Acacia myrtifolia Red-stemmed Wattle                  2 1 
Acacia parramattensis Parramatta Wattle       10     10        
Acacia suaveolens Sweet Wattle                 1   
Acacia terminalis Sunshine Wattle                  1  
Acianthus sp. Orchid        1   1         
Adiantum aethiopicum Common Maidenhair       1 1   1         
Agapanthus praecox‡ African Lily         1           
Ageratina adenophora* Crofton Weed    2                
Allocasuarina littoralis Black She-oak 

     
20 10   10 15    15  5  35 

Angophora bakeri Narrow-leaved Apple             15       
Angophora costata Smooth-barked Apple 10  25  3 2 3 30 15 15 10 25  15  10 5 5 25 
Anisopogon avenaceous Oat Speargrass                 4   
Araujia sericifera‡ Moth Vine               1     
Asparagus aethiopicus‡ Asparagus ‘Fern’    10     1      5     



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 108 

Species name Common name 1 2 3 4 5a 5b 6a 6b 7a 7b 8a 8b 9 10a 10b 11 12a 12b 16 

Austrostipa pubescens Speargrass           1         
Axonopus fissifolius‡ Carpet Grass 20 10 20          1 15 1 10    
Banksia ericifolia Heath-leaved Banksia        1         1   
Banksia serrata Old-man Banksia 

    
5   3   1      3 2 1 

Banksia spinulosa Hairpin Banksia      4 1 10  5 1      1 4  
Bauera rubioides River Rose 

     
      1     5 2  

Billardiera scandens Hairy Apple Berry          1 1      2   
Blechnum nudum Fern     1               
Boronia ledifolia Showy Boronia                  1  
Bossiaea obcordata Spiny Bossiaea 

     
 1    1      2 2  

Briza subaristata‡ Briza    1                
Brunoniella pumilio Dwarf Brunoniella                 1   
Callicoma serratifolia Black Wattle     1               

Callistemon linearis Narrow-leaved 
Bottlebrush          1    1 1  1   

Calochlaena dubia Rainbow Fern       1  1         1  
Cassytha glabella Dodder          1 1 1      1  
Catalpa bignonioides‡ Indian Bean Tree         10           
Caustis flexuosa Curly Wig     10  10 2         10   
Centella asiatica Indian Pennywort    1         1  1     
Ceratopetalum apetalum Coachwood                   1 
Ceratopetalum 
gummiferum 

Christmas Bush 
    

10 1    5 3      1 1 1 

Cinnamomum camphora‡ Camphor Laurel    15     3           
Cirsium vulgare‡ Spear Thistle 

  
1 

  
       1 1 1 1    

Clematis aristata Old Man’s Beard                   1 
Commelina cyanea Native Wandering Jew    1           1     
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Species name Common name 1 2 3 4 5a 5b 6a 6b 7a 7b 8a 8b 9 10a 10b 11 12a 12b 16 

Conyza sumatrensis‡ Tall fleabane               1     
Coprosma repens‡ Mirror Bush    1                
Corymbia gummifera Red Bloodwood  15 15 2 15 1 15 10  10 10    2  5 5 1 
Corymbia maculata Spotted Gum 

     
       10 1  20    

Cotoneaster 
glaucophylla‡ Cotoneaster         1           

Crowea saligna Crowea     1 1              
Cryptostylis erecta Tartan Tongue Orchid           1         
Cryptostylis subulata Large Tongue Orchid      1  1            
Cyathochaeta diandra                   20  
Cynodon dactylon Couch Grass 1  1                 
Dampiera stricta Dampiera           1         
Dianella caerulea Blue Flax-lily       1 1 1 1  1     2 2 1 
Dichondra repens Kidney Weed           1  1  1     
Dillwynia retorta                   1  
Dipodium sp. Orchid           1         
Dodonaea triquetra Large-leaf Hop-bush       10 1   10 10     2 5 3 
Doryanthes excelsa Gymea Lily       1             
Ehrharta erecta‡ Panic Veldtgrass    1           1     
Elaeocarpus reticulatus Blueberry Ash       1          1  1 
Entolasia marginata Bordered Panic    1 1 1 1             
Entolasia stricta Wiry Panic     10 15 15 15 1 1 15 15     10 20 25 
Epacris pulchella Wallum Heath     1             5 1 
Eucalyptus botryoides Bangalay               15     
Eucalyptus capitellata Brown Stringybark           1      5   

Eucalyptus haemastoma Broad-leaved Scribbly 
Gum  5            10      
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Species name Common name 1 2 3 4 5a 5b 6a 6b 7a 7b 8a 8b 9 10a 10b 11 12a 12b 16 

Eucalyptus pilularis Blackbutt                 1   
Eucalyptus piperita Sydney Peppermint                 5 8  
Eucalyptus punctata Grey Gum    25  1              

Eucalyptus racemosa Narrow-leaved 
Scribbly Gum    3          3  2    

Eucalyptus resinifera Red Mahogany     3  3            1 
Eucalyptus robusta Swamp Mahogany           1         
Eucalyptus saligna Sydney Blue Gum 30          1  2       
Eucalyptus sieberi Silvertop Ash 3 25 15  30 20 30 10 35 15 20 25 35  20  10 15  

Eucalyptus umbra Broad-leaved White 
Mahogany      

 1            1 

Gahnia erythrocarpa Saw-sedge     1 1 1    1         
Gahnia radula Saw-sedge 

     
 20 5 1 30 1        20 

Gahnia sieberiana Red-fruit Saw-sedge                 3   
Gahnia sp.                   1  
Gleichenia dicarpa Pouched Coral Fern            60        
Glochidion ferdinandi Cheese Tree           1 1       1 
Glycine microphylla Small-leaf Glycine       1      1      1 
Glycine tabacina Variable Glycine 

     
 1             

Gompholobium minus Dwarf Wedge Pea                  3  
Gonocarpus teucrioides Germander Raspwort           1      2 3 1 
Goodenia heterophylla Goodenia 

     
     1         

Grevillea linearifolia Linear-leaf Grevillea       3  1   1     2 10  
Grevillea sericea Pink Spider Flower                  1  
Hakea dactyloides Finger Hakea                 2   
Hakea sericea Needlebush       1 3   1      1 3  
Hakea teretifolia Needlebush           1       1  
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Species name Common name 1 2 3 4 5a 5b 6a 6b 7a 7b 8a 8b 9 10a 10b 11 12a 12b 16 

Hedera helix‡ English Ivy         1           
Hedychium 
gardnerianum‡ Ginger Lily     1    1 1          

Hibbertia acicularis Guinea Flower           1         
Hibbertia bracteata                  3   
Hibbertia empetrifolia Guinea Flower       25 10  3 20      5 3  
Homalanthus populifolius Bleeding Heart    1               1 
Hovea linearis Hovea           1         
Hypochaeris radicata‡ Catsear 1 1 1          1  1     
Imperata cylindrica Blady Grass           1         
Lambertia formosa Mountain Devil                 3 1  
Lantana camara‡ Lantana    10     25   3        
Lasiopetalum ferrugineum Rusty Velvet-bush    1  1 2 1         2 30 2 
Lepidosperma filiforme Sword-sedge       1  1 1         3 
Lepidosperma laterale Variable Sword-sedge       1    1      5 35  
Leptospermum 
polygalifolium 

Tantoon                 4   

Leptospermum trinervium Slender Tea-tree      5  1            
Ligustrum lucidum‡ Large-leaved Privet 

   
10 

 
   10          1 

Ligustrum sinense‡ Small-leaved Privet    5 1    25   1       1 
Lindsaea linearis Screw Fern      1     1      3 3  
Lindsaea microphylla Lacy Wedge Fern 

     
     1        1 

Lissanthe strigosa Peach Heath                 1   
Lomandra filiformis Wattle Mat-rush      5              
Lomandra gracilis Mat-rush 

     
 3 2 1        1   

Lomandra longifolia Spiny-headed Mat-
rush     25 25 25  10  20 1     3  15 
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Species name Common name 1 2 3 4 5a 5b 6a 6b 7a 7b 8a 8b 9 10a 10b 11 12a 12b 16 

Lomandra obliqua Mat-rush       2 15   10      3 3  
Lomatia silaifolia Crinkle Bush       1 1  1 1      2 1  
Lophostemon confertus Brush Box             15       
Melaleuca hypericifolia Hillock Bush 

 
1 

   
              

Micrantheum ericoides Micrantheum       3    1         
Microlaena stipoides Weeping Grass 

 
2 1 

  
     5 1 1    3   

Monotoca scoparia 
     1            1   

Monstera deliciosa‡ Monstera          1          
Musa acuminata‡ Edible Banana    1                
Nephrolepis cordifolia Fishbone Fern 

    
1    1           

Notelaea longifolia Large Mock-olive      1 1             
Notelaea ovata Mock-olive           1         
Ochna serrulata‡ Mickey Mouse Plant    1 1   1 1 1  1        
Olea europaea cuspidata African Olive               30     
Oplismenus aemulus Basket Grass            1       1 
Oxalis exilis Oxalis 

  
1 

  
             1 

Ozothamnus diosmifolius White Dogwood       1             
Pandorea pandorana Wonga Wonga Vine          1          
Parsonsia straminea Common Silkpod            1        
Paspalum dilatatum‡ Paspalum 40 50 30          1 50 1 55    
Passiflora edulis‡ Common Passionfruit         1          1 
Patersonia glabrata Leafy Purple-flag 

    
1            3 1  

Patersonia sericea Silky Purple-flag                 1   
Pennisetum 
clandestinum‡ Kikuyu 35 25 25 2         1 30 10 25    

Persoonia isophylla Geebung           1         
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Species name Common name 1 2 3 4 5a 5b 6a 6b 7a 7b 8a 8b 9 10a 10b 11 12a 12b 16 

Persoonia laurina Laurel Geebung           1         

Persoonia levis Broad-leaved 
Geebung      3 1 1  1 3      5 5 1 

Persoonia linearis Narrow-leaved 
Geebung 

                1   

Persoonia pinifolia Pine-leaved Geebung      10  2    1      3 1 
Phyllanthus hirtellus Thyme Spurge                   1 
Pittosporum undulatum Native Daphne    1 5  2 3 30 35 10 10  1 1 1 1  5 
Platanus acerifolius‡ Plan Tree    10                
Platylobium formosum Handsome Flat Pea       1   1 1      5 3  
Platysace linearifolia Platysace     1 1     1      2 3  
Poa affinis Poa           1         
Polyscias sambucifolia Elderberry Panax 

     
 1  1   1     1  1 

Pomaderris intermedia Pomaderris            1        
Pratia purpurascens Whiteroot                   1 
Prostanthera denticulata Rough Mint-bush       2 1  10 1      1 2 1 
Pteridium esculentum Bracken     15 10 10 25 1 25 25      5 3 1 
Pultenaea daphnoides Large-leaf Bush-pea                 1   
Pultenaea rosmarinifolia                   1  
Pultenaea scabra Rough Bush-pea       1             
Pultenaea tuberculata Wreath Bush Pea                  2  
Rubus fruticosus‡ Blackberry 

     
     1         

Rytidosperma racemosum Wallaby Grass             1       
Rytidosperma tenuius                    1 
Rytidosperma sp. Wallaby Grass                 5   
Schinus molle‡ Pepper Tree             2       
Selaginella uliginosa Swamp Selaginella     1            1   
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Species name Common name 1 2 3 4 5a 5b 6a 6b 7a 7b 8a 8b 9 10a 10b 11 12a 12b 16 

Senna pendula‡ Senna    2   1  1 10  1       1 
Setaria pumila‡ Pale Pigeon Grass               1     
Sida rhombifolia‡ Paddy’s Lucerne               1     
Smilax glyciphylla Sweet Sarsaparilla 

    
1 1 1 1 1 1 1 1     1  1 

Sporobolus creber Slender Rat’s Tail 
Grass   1                 

Taraxacum officinale‡ Dandelion  1 1           1 1     
Tetrarrhena juncea Wiry Ricegrass           1      3 5  
Themeda australis Kangaroo Grass           1         
Tristaniopsis laurina Water Gum    5                
Woollsia pungens Heath     1               
Viola hederacea Ivy-leaved Violet                  2  
Xanthorrhoea media Grass tree      1    1 1      2 2  
Xanthosia pilosa Woolly Xanthosia     10 10             1 
Xanthosia tridentata Rock Xanthosia                  1  

‡ denotes introduced species     

*plot 16 data comes from field survey undertaken for the Northern Beaches Hospital EIS. 
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Table 12: Fauna species recorded at each ESU during March 2013, July 2013, November 2013 and 
April 2014 surveys 

 Scientific Name  Common Name 

T
S
C 
A
ct 

EP
BC 
Ac
t 

March 2013 
(autumn) 

July 2013 
(winter) 

November 
2013 

(spring) 

April 
2014 
(aut
umn

) 
ESU ESU ESU ESU 

4 5 6 7 8 4 5 6 7 8 4 5 6 7 8 12 
Amphibian 

                  
 

Crinia signifera 
Common eastern 
froglet - - 

    
* 

 
* 

        
 

Limnodynastes 
peronii Striped marsh frog - - 

    
* 

          
 

Pseudophryne 
australis 

Red-crowned 
Toadlet V - 

 
* 

  
* 

 
* 

        
 

Crinia signifera 
Common Eastern 
Froglet - - 

               
* 

Aves 
                  

 
Acanthiza pusilla Brown thornbill - - 

    
* 

 
* * 

 
* 

  
* * 

 
* 

Acanthorhynchus 
tenuirostris Eastern spinebill - - 

 
* 

 
* * 

  
* 

    
* * * * 

Acridotheres tristis Indian myna ‡ - - 
  

* 
  

* 
 

* * 
 

* 
    

 

Alectura lathami 
Australian brush-
turkey - - 

 
* 

 
* 

  
* 

  
* 

 
* * * 

 
 

Alisterus scapularis 
Australian king 
Parrot - - 

 
* 

   
* 

  
* 

      
* 

Anthochaera 
carunculata Red Wattlebird - - 

 
* * * * 

 
* * * * 

  
* 

 
* * 

Anthochaera 
chrysoptera Little wattlebird - - 

      
* 

 
* * 

   
* *  

Cacatua galerita 
Sulphur-crested 
cockatoo - - * * * * * * * * 

  
* * * * * * 

Calyptorhynchus 
funereus 

Yellow-tailed 
Black-Cockatoo - - 

               
* 

Chenonetta jubata Wood duck - - 
     

* 
         

 
Columba livia Pigeon ‡ - - 

     
* 

         
 

Colluricincla 
harmonica Grey shrike-thrush - - 

 
* 

             
 

Coracina 
novaehollandiae 

Black-faced 
cuckoo shrike - - 

 
* 

 
* 

     
* 

 
* 

   
 

Corvus coronoides Australian Raven - - * * * * * * * * * * * * * * * * 
Cracticus nigrogularis Pied Butcherbird - - 

 
* 

   
* * 

        
 

Cracticus torquatus Grey butcherbird - - 
     

* * 
   

* * 
   

 

Dacelo novaeguineae 
Laughing 
kookaburra - - * * * * * * * * * * * * * * * * 

Egretta 
novaehollandiae White-faced heron - - 

     
* 

    
* 

    
 

Eolophus roseicapilla Galah - - * 
    

* 
    

* 
    

 

Eopsaltria australis 
Eastern yellow 
robin - - 

 
* * * * * * 

 
* * 

    
*  

Eudynamys 
scolopacea Common koel - - 

          
* * 

 
* *  

Falco berigora Brown falcon - - 
   

* 
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 Scientific Name  Common Name 

T
S
C 
A
ct 

EP
BC 
Ac
t 

March 2013 
(autumn) 

July 2013 
(winter) 

November 
2013 

(spring) 

April 
2014 
(aut
umn

) 
ESU ESU ESU ESU 

4 5 6 7 8 4 5 6 7 8 4 5 6 7 8 12 
Glossopsitta concinna Musk Lorikeet - - 

               
* 

Gymnorhina tibicen Australian magpie - - * * * * * * * 
 

* 
  

* 
   

* 

Haliaeetus 
leucogaster 

White-bellied sea-
eagle - 

Ma
, 

Mi 
   

* 
           

 
Hirundo neoxena Welcome swallow - - 

     
* 

    
* 

    
* 

Lathamus discolor Swift parrot E E 
               

* 
Lichenostomus 
chrysops 

Yellow-faced 
honeyeater - - 

               
* 

Malurus cyaneus Superb fairy-wren - - 
  

* * * 
  

* * * * * * * *  
Manorina 
melanocephala Noisy miner - - * * * * * * * * * * * 

 
* * * * 

Meliphaga lewinii Lewins honeyeater - - 
   

* * 
          

 

Monarcha melanopsis 
Black-faced 
monarch - - 

           
* 

   
 

Myiagra rubecula Leaden flycatcher - - 
 

* 
           

* 
 

 
Neochmia temporalis Red-browed finch - - 

          
* 

    
* 

Ninox strenua Powerful owl V - 
 

* * 
   

* 
    

* * 
 

*  

Oriolus sagittatus 
Olive-backed 
oriole - - 

 
* 

 
* 

  
* 

        
* 

Pachycephala 
pectoralis 

Australian golden 
whistler - - 

      
* 

        
* 

Pardalotus punctatus Spotted pardalote - - 
 

* * * * 
 

* * * * 
     

* 
Philemon corniculatus Noisy friarbird - - 

 
* * 

            
 

Phylidonyris niger 
White-cheeked 
honeyeater - - 

           
* * 

 
*  

Platycerus elegans Crimson Rosella - - 
               

* 
Platycerus eximius Eastern rosella - - 

          
* 

    
 

Podargus strigoides Tawny frogmouth - - 
 

* 
  

* 
          

 
Psophodes olivaceus Eastern whipbird - - 

 
* 

 
* 

  
* * * * * * 

 
* * * 

Rhipidura albiscapa Grey fantail - - 
 

* * * * 
 

* * 
 

* 
     

* 

Sericornis frontalis 
White browed 
scrubwren - - 

 
* * * * 

  
* * * * * * * * * 

Strepera versicolour Pied currawong - - * * * * * * * * 
 

* * * * * * * 

Threskiornis molucca 
Australian white 
ibis - - 

          
* 

    
* 

Todiramphus 
macleayii Forest kingfisher - - 

    
* 

          
 

Todiramphus sanctus Sacred kingfisher - - 
           

* 
   

 
Trichoglossus 
haematodus Rainbow lorikeet - - * * * * * * * * * * * * * * 

 
* 

Vanellus miles Masked lapwing - - 
     

* 
    

* 
    

 
Zosterops lateralis Silvereye - - 

   
* * 

 
* 

  
* 

     
* 

Mammalia 
                  

 
Antechinus flavipes Yellow-footed - - 
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 Scientific Name  Common Name 

T
S
C 
A
ct 

EP
BC 
Ac
t 

March 2013 
(autumn) 

July 2013 
(winter) 

November 
2013 

(spring) 

April 
2014 
(aut
umn

) 
ESU ESU ESU ESU 

4 5 6 7 8 4 5 6 7 8 4 5 6 7 8 12 
Antechinus 

Antechinus stuartii Brown antechinus - - 
 

* 
 

* * 
 

* 
 

* 
  

* 
 

* * * 
Miniopterus 
schreibersii 
oceanensis 

Eastern bentwing-
bat V - 

 
* 

             
 

Mus musculus Mouse ‡ - - * 
         

* 
 

* 
  

 
Oryctolagus cuniculus European rabbit ‡ - - * 

 
* 

 
* * 

 
* 

 
* 

     
 

Perameles nasuta 
Long-nosed 
bandicoot - - * * * * * * 

 
* * * * * * * * * 

Petaurus breviceps Sugar glider - - 
 

* 
             

 
Pseudocheirus 
peregrinus 

Common ringtail 
possum - - 

 
* * * * 

 
* * * * 

 
* * * * * 

Pteropus 
poliocephalus 

Grey-headed 
flying fox V V 

 
* * * * 

 
* * 

       
* 

Rattus fuscipes Bush rat - - 
      

* * 
     

* 
 

 
Rattus rattus Black rat ‡ - - * * * * * * * * * * * * * * *  
Tachyglossus 
aculeatus 

Short-beaked 
echidna - - 

      
* 

        
 

Trichosurus 
vulpecular 

Common brushtail 
possum - - 

 
* * 

 
* 

 
* * * * * * * * * * 

Wallabia bicolor Swamp wallaby - - 
   

* * 
   

* 
  

* * 
 

* * 
Reptile 

                  
 

Lampropholis delicate Garden skink - - 
 

* * 
           

*  
Physignathus 
lesueurii 

Eastern Water 
Dragon - - 

               
* 

Pseudechis 
porphyriacus 

Red-bellied Black 
Snake - - 

               
* 

Saiphos equalis 
Yellow-bellied 
three-toed skink - - 

  
* 

            
 

Saprascincus 
mustelinus Weasel skink - - 

  
* 

 
* 

          
 

Tiliqua scincoides Blue Tongue lizard - - 
   

* 
      

* * 
   

 
 

‡ Denotes introduced species 
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Appendix 3: Flora and fauna species with the potential to occur in the study site. 
Note: List of threatened species, populations, or ecological communities which may be affected directly or indirectly by the project is derived from searches of the following databases as well as on 
ground survey conducted in March 2013: Likelihood of occurrence is based on the risk matrix in Appendix 6. 

1. NSW Office of Environment and Heritage (OEH) Atlas of NSW Wildlife Database. 
2. Protected Matters Report that documents all Matters of National Environmental Significance (MNES) within 10 km of site (Department of Sustainability, Environment, Water, Population 

and Communities). 
3. Department of Environment and Conservation (now OEH) Endangered Ecological Community and Threatened Species Profiles (OEH, 2012). 
4. NSW Flora Online Search – Rare or Threatened Australian Plants (ROTAP) species (The Royal Botanic Gardens and Domain Trust 2011). 

Table 13: Threatened ecological communities and flora species with potential to occur in the study area 

Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Threatened Ecological Communities 

Blue Gum High Forest of the Sydney 
Basin Bioregion 

CE CE Tall forest typically grows in high rainfall areas, 
receiving more than 1100 mm per year and on 
deep clay soils derived from Wianamatta 
Shale. It occurs at elevations of 50–178 m 
above sea level with gentle slopes. 

 Habitat not suitable – due to occurrence 
of laterite in weathered clay. 

Risk Low: unlikely to occur 

Coastal Upland Swamp in the 
Sydney Basin Bioregion 

E  This community is found on impeded soils on 
creek headwaters and other seepage zones 
associated with the elevated sandstone 
plateau of the Sydney Basin Bioregion. This 
map unit occurs on damp rather than wet 
peaty soils. It forms a treeless sedgeland with 
an overstorey of open low growing shrubs. 

 Habitat not suitable – elevated sandstone 
plateau does not occur in the study area  

Risk Low: unlikely to occur 
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Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Duffys Forest Ecological Community E   Structural form of open forest or woodland. 
Typically associated with shale lenses and 
lateritic soils on Hawkesbury Sandstone, which 
are usually found on ridgetops, plateaus and 
upper slopes. 

About 22 
hectares in 
biodiversity 
study area 

High risk: occurs on study site 

 

Eastern Suburbs Banksia Scrub of 
the Sydney Region 

E E Structural form of sclerophyllous heath or 
scrub occasionally with small areas of 
woodland, forest or wetland vegetation on 
nutrient poor sand deposits. 

 Habitat not suitable –not on nutrient poor 
sand deposits.  

 

Risk Low: unlikely to occur 

Littoral Rainforest and Coastal Vine 
Thickets of Eastern Australia 

E CE A complex of rainforest and coastal vine 
thickets, including some that are deciduous. 
Occurs within two kilometres of the coast or 
adjacent to a large salt water body on a range 
of landforms derived from coastal processes in 
warm temperate, sub-tropical or tropical 
climatic zones. 

 Habitat not suitable - landforms not 
derived from coastal processes 

 

Risk Low: unlikely to occur 

Turpentine-Ironbark Forest in the 
Sydney Basin Bioregion 

E CE Occurs in moderately wet areas, with annual 
rainfall of 800-1100 mm/year, on clay soils 
derived from Wianamatta Shale. Occurs on 
relatively high fertility soils. 

 Habitat not suitable – occurrence of 
laterite in weathered clay 

 

Risk Low: unlikely to occur 

Western Sydney Dry Rainforest and 
Moist Woodland on Shale 

E CE This is a dry vine scrub community of the 
Cumberland Plain with a restricted distribution. 
It occurs in areas of higher elevation, high 
rainfall and hilly country in the sheltered lower 
slopes and gullies.  

 Habitat not suitable. Occurrence of laterite 
in weathered clay. Not within Cumberland 
Plain Sub-region. 

Risk Low: unlikely to occur 
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Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Threatened Flora 

Acacia bynoeana (Bynoe's Wattle) E V Occurs mainly in heath and dry sclerophyll 
forest, open woodland with dense to sparse 
heath understorey; open woodlands with a 
sparse shrub cover and a grass/sedge ground 
cover; and heathlands with sparse overstorey. 
With sand or sandy clay substrate, usually well 
drained, infertile soil. 

19 Habitat marginal - patches with trace 
ironstone gravels. Northern section of 
Wakehurst Parkway grading into sandy 
soils (heath and shrub understorey).  

Risk Medium: could possibly occur. 

Acacia terminalis subsp. terminalis 
(Sunshine Wattle) 

E E Habitat requirements include coastal scrub and 
dry sclerophyll woodland on sandy soils. 
Habitat is generally sparse and scattered. 

197 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Medium: could possibly occur.  

Allocasuarina glareicola E E Occurs in Castlereagh woodland on lateritic 
soil 

 Habitat not suitable. Not on Castlereagh 
woodland. 

Risk Low: unlikely to occur 

Allocasuarina portuensis (Nielsen 
Park She-oak) 

E E This species has only been recorded from 
Nielsen Park, within Sydney Harbour NP. 
Occurs on the slope of a sandstone headland, 
with shallow sandy soils that are highly 
siliceous, coarsely textured and devoid of a 
soil profile  

32 Habitat not suitable - soils not coarse 
sand. 

Risk Low: unlikely to occur 

Asterolasia elegans E E Occurs in the northern hills of Sydney. Habitat 
requirements are wet, sheltered sclerophyll 
forests on the mid to lower slopes of moist 
gullies and rocky outcrops. 

0 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Medium: could possibly occur.  
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Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Caladenia tessellata (Thick Lip 
Spider Orchid) 

E V Requires low, dry sclerophyll woodland with a 
heathy or sometimes grassy understorey on 
clay loams or sandy soils, specifically in dry, 
low Brittle Gum (Eucalyptus mannifera), Inland 
Scribbly Gum (E. rossii) and Allocasuarina 
spp. woodland with a sparse understorey and 
stony soil.  

5 5 records within 10 km of study site. 
Potential habitat may occur in northern 
section of Wakehurst Parkway grading 
into sandy soils with associated species.  

Risk Medium: could possibly occur.  

Callistemon linearifolius (Netted 
Bottle Brush) 

V  Inhabits dry sclerophyll forest on the coast and 
adjacent ranges. 

14 Habitat requirements very broad. Potential 
habitat may occur in the study area.  

Risk Medium: could possibly occur.  

Chamaesyce psammogeton (Sand 
Spurge) 

E  Coastal distribution and occurs across 
unstable sands of the strandline zone of 
coastal foredunes and exposed headlands. 

7 Habitat not suitable. No coastal dunes or 
headlands in or near study site. 

Risk Low: unlikely to occur 

Cryptostylis hunteriana (Leafless 
Tongue Orchid) 

V V Occurs across a wide variety of habitats 
including coastal districts, heathlands, heathy 
woodlands, sedgelands, forests, and Spear 
Grass-tree (Xanthorrhoea resinosa) plains. 
Soils are generally considered to be moist and 
sandy, however, this species is also known to 
grow in dry soils and peaty soils 

1 One record within 10 km of study site. 
Potential habitat may occur – many 
associated species known to occur on the 
study site.  

Risk Medium: could possibly occur.  

Darwinia biflora V V Occurs in Sandstone Ridge top woodlands 
where the weathered shale-capped ridges 
intergrade with Hawkesbury Sandstone. 
Canopy cover between 0-30% beneficial for 
survival.  

104 104 records within 10 km of study site. 
Potential habitat where shale-capped 
ridges intergrade with Hawkesbury 
Sandstone.  

Risk High: likely to occur.  
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Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Deyeuxia appressa E E Occurs in wet ground in Hornsby area. 3 Extremely rare – not recorded in study 
area since early 1940s.  

Risk Low: unlikely to occur. 

Diuris bracteata E Extinct Previously thought extinct. All known plants fall 
within the Gosford and Wyong Local 
Government Areas in dry sclerophyll woodland 
with predominantly grassy understorey. 

1 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Low: could possibly occur.  

Epacris purpurascens var. 
purpurascens 

V  Occurs in a range of habitat types, most of 
which have a strong shale soil influence. 
These include ridgetop drainage depressions 
supporting wet heath within or adjoining shale 
cap communities. 

59 Potential habitat occurs on site in shale 
cap community.  

Risk Medium: could possibly occur.  

Eucalyptus camfieldii (Camfield's 
Stringybark) 

V V Occurs mostly in small scattered stands in 
exposed situations on sandstone plateaus, 
ridges and slopes near the coast, often on the 
boundary of tall coastal heaths or low open 
woodland. Requires shallow sandy soils. 

70 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Medium: could possibly occur. 

Eucalyptus nicholii (Narrow-leaved 
Black Peppermint) 

V V Occurs in grassy sclerophyll woodland in 
association with other eucalyptus species. 

11 Outside range of natural distribution.- 
northern NSW (Planted as street tree in 
the Sydney Metropolitan area) 

Risk Low: unlikely to occur 

Eucalyptus scoparia (Wallangarra 
White Gum) 

E V Low altitude populations (below 1300 m) 
mainly occur in podsolic soils in damp habitat.  

1 1 record within 10 km of study area. 
Outside range of natural distribution.- 
northern NSW  

Risk Low: unlikely to occur 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 123 

Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Genoplesium baueri (Bauer's Midge 
Orchid) 

V  Occurs in coastal areas. Habitats include 
heathland, open forest, shrubby forest, heathy 
forest and woodland with sandy/sandy loam 
and well-draining soils.  

10 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Medium: could possibly occur..  

Grammitis stenophylla (Narrow-leaf 
Finger Fern) 

E  Grows on basalt, conglomerate, granite and 
sandstone substrate and rocks in rainforest 
and in wet sclerophyll forest. 

4 Habitat not suitable –rainforest or wet 
sclerophyll forest not likely on the study 
site. 

Risk Low: unlikely to occur 

Grevillea caleyi (Caley's Grevillea) E E Occurs on laterite soils in open forests or low 
open forests, generally dominated by 
Eucalyptus sieberi and E. gummifera.  

211 Risk High: Known to occur in Duffys 
Forest EC.  

Grevillea shiressii V V Grows along creek banks in wet sclerophyll 
forest with a moist understorey in alluvial 
sandy or loamy soils. Known from two 
populations near Gosford, on tributaries of the 
lower Hawkesbury River north of Sydney 
(Mooney Mooney Creek and Mullet Creek). 
Both populations occur within the Gosford 
Local Government Area 

 Habitat not suitable. Outside area of 
known distribution. 

Risk Low: unlikely to occur 

Haloragodendron lucasii E E Occurs in Hawkesbury Sandstone in moist 
sandy loam soil in sheltered aspects and on 
gentle slopes below cliff lines near creeks. 
Associated with low open woodland with 
associated vegetation. 

33 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Medium: could possibly occur. 
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Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Hibbertia puberula E  Recorded from sandy soils, often associated 
with sandstone mainly from coastal areas.  

1 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Medium: could possibly occur.  

Hibbertia superans E  Occurs in ridgetop woodlands, in or near 
Shale/Sandstone Transition Forest, and are 
often associated with other threatened flora 
including Pimelea curviflora var. curviflora, 
Darwinia biflora, Epacris purpurascens var. 
purpurascens, Leucopogon fletcheri subsp. 
fletcheri, Acacia bynoeana, Eucalyptus sp. 
Cattai and Persoonia hirsuta. 

1 Potential habitat occurs on site in shale 
cap community.  

Risk Medium: could possibly occur.  

Kunzea rupestris V V Occurs in shallow, sandy, low nutrient soil in 
depressions on sandstone rock platforms. It is 
typically found in short to tall shrubland or 
heathland at altitudes of 50–300 m 

0 Habitat not suitable – soil not shallow 
sandy. 

Risk low: unlikely to occur 

Lasiopetalum joyceae V V Grows in heath on sandstone, on lateritic to 
shaley ridgetops. 

6 Marginal potential habitat present.  

Risk Medium: could possibly occur.  

Leptospermum deanei V V Grows in sandy alluvial soils and sand over 
sandstone on lower hill slopes and riparian 
zones. Associated vegetation communities 
include riparian shrubland, woodland and open 
forest. 

7 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Medium: could possibly occur.  
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Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Melaleuca biconvexa (Biconvex 
Paperbark) 

V V The species may occur in dense stands 
forming a narrow strip adjacent to 
watercourses, in association with other 
Melaleuca species or as an understorey 
species in wet forest. 

1 Habitat not suitable – no watercourse on 
the study site. 

Risk Low: unlikely to occur 

Melaleuca deanei (Deane's 
Paperbark) 

V V Endemic to Sydney Basin region and grows in 
heath on sandstone or flat broad ridge tops. 
Strongly associated with sandy loam soils that 
are low in nutrients, sometimes with ironstone 
present 

27 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone. Strongly associated with 
sandy loam soils that are low in nutrients, 
sometimes with ironstone present. 

Risk Medium: could possibly occur.  

Microtis angusii (Angus's Onion 
Orchid) 

E E One known population Warringah/Pittwater 
area in the north of Sydney and little is known 
about its habitat requirements. 

4 One known population 
Warringah/Pittwater area - little is known 
about its habitat requirements.  

Risk Medium: could possibly occur. 

Pelargonium sp. Striatellum (Omeo 
Stork’s-bill) 

E E Normally located in habitat just above high 
water mark of ephemeral lakes and can 
colonise exposed lake beds. Known from only 
three locations in NSW in the Monaro Plains 
and Lake Bathurst. 

0 No suitable freshwater habitat available 
within study area. Outside area of known 
species distribution. 

Risk Low: unlikely to occur 

Persoonia hirsuta (Hairy Geebung) E E Occurs in woodlands and dry sclerophyll forest 
on sandstone or very rarely on shale.  

34 Risk High: Known to occur in Duffys 
Forest EC.  
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Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Persoonia laxa Extinct Extinct Collected at Manly and Newport in 1907 and 
1908. It is now presumed extinct. Habitat 
presumed to have been heath or dry 
sclerophyll eucalypt woodland, or forest on 
sandstone, or in coastal sand. 

1 Presumed extinct..  

Risk Low: unlikely to occur. 

 

Persoonia mollis subsp. maxima E E Occurs in sheltered aspects of deep gullies or 
on the steep upper hillsides of narrow gullies 
on Hawkesbury Sandstone. These habitats 
support relatively moist, tall forest vegetation 
communities, often with warm temperate 
rainforest influences. Highly restricted, known 
from the Hornsby Heights-Mt Colah area north 
of Sydney in the Sydney Basin Bioregion 

 Habitat not suitable. Outside area of 
known distribution. 

 

Risk Low: unlikely to occur 

Pimelea curviflora var. curviflora V V Occurs in open forest on sandy soil derived 
from sandstone and on lateritic soils. Often 
grows amongst dense grasses and sedges.  

50 50 records within 10 km of the study site. 
One known population approximately 1 
km from the study site near Allambie 
Road. Potential habitat occurs on the 
study site with open forest on sandy soil 
derived from sandstone and on lateritic 
soils and shale-sandstone transition soils 
on ridge tops.  

Risk High: likely to occur.  

Pimelea spicata E E Occurs on an undulating topography of 
substrates derived from Wianamatta Shale and 
Cumberland Plain Woodland Vegetation 
Community. 

0 No records within 10 km of the study site.  

Not Cumberland Plain Woodland 
Vegetation Community. 

Risk Low: unlikely to occur 
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Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Prostanthera junonis (Somersby 
Mintbush) 

E E Restricted to Sydney Basin bioregion. 
Preference for sloping habitat, rock 
outcropping and/or rocky fragments in Open-
forest/Low woodland/Open scrub habitat. 

3 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Medium: could possibly occur. 

Prostanthera marifolia (Seaforth 
Mintbush) 

CE CE Located on deeply weathered clay-loam soils 
associated with ironstone and scattered shale 
lenses and occurs in woodland dominated by 
Eucalyptus sieberi (Black Ash) and Corymbia 
gummifera (Red Bloodwood). 

28 Potential habitat may occur in northern 
section of Wakehurst Parkway on 
sandstone.  

Risk Medium: could possibly occur. 

Sarcochilus hartmannii (Hartman's 
Sarcochilus) 

V V It grows on volcanic rocks, shallow soils and 
exposed cliffs in sclerophyll forests, rainforest 
margins or open areas at 500–1000 m altitude. 

1 Habitat unlikely to occur on the study site. 

Risk Low: unlikely to occur 

Senecio spathulatus (Coast 
Groundsel) 

E  A specialised coastal species occurring mostly 
on frontal dunes and forming low, broad 
clumps. 

1 Habitat unlikely to occur on the study site. 

Risk Low: unlikely to occur 

Streblus pendulinus (Siah's 
Backbone) 

 E Occurs in warm temperate rainforest along 
watercourses 

 Habitat unlikely to occur on the study site. 

Risk Low: unlikely to occur 

Syzygium paniculatum (Magenta Lilly 
Pilly) 

E V Grows in subtropical and littoral rainforest on 
sandy soils or stabilised dunes near the sea. 

33 Habitat unlikely to occur on the study site. 

Risk Low: unlikely to occur 

Tetratheca glandulosa (Glandular 
Pink-bell) 

V  Strongly associated with areas of shale-
sandstone transition habitat and occupies 
ridgetops, upper-slopes and mid-slope 
sandstone benches. Preferred vegetation 
includes heaths, scrub, woodlands/open 
woodlands and open forest. 

267 Potential habitat occurs on site with 
weathered clay-loam soils associated with 
ironstone and scattered shale lenses. 

Risk High: likely to occur.  
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Scientific name (Common name) TSC Act EPBC Act Habitat requirements 
No. records in 
study area/10 

km radius 
Likelihood of occurrence 

Thesium australe (Austral Toadflax, 
Toadflax) 

V V Suitable habitat for this species includes 
grassland and grassy woodland, often in damp 
sites. 

0 Not recorded within 10 km of study site.  

Potential habitat (grassland and grassy 
woodland) unlikely to occur on the study 
site. 

Risk Low: unlikely to occur  

Triplarina imbricate E E Found only in a few locations in the ranges 
south-west of Glenreagh and near Tabulam in 
north-east NSW. Found along watercourses in 
low open forest with Water Gum (Tristaniopsis 
laurina). 

0 Outside area of known distribution. 

Risk Low: unlikely to occur 

Note: V = Vulnerable, E = Endangered, EP = Endangered Population, CE = Critically Endangered 
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Table 14: Threatened fauna species with potential to occur in study area 

Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Amphibians 

Heleioporus 
australiacus Giant Burrowing Frog V V 

Distributed through the Sydney Basin sandstone country in 
woodland, open woodland and heath vegetation, breeding 
habitat is generally soaks or pools within first or second 
order streams, but also 'hanging swamp' seepage lines 
and where small pools form from the collected water.  21 

Habitat resources 
available on site. 

Risk Medium: could 
possibly occur 

Litoria aurea 
Green And Golden 
Bell Frog E V 

Large populations in NSW are located around the 
metropolitan areas of Sydney, Shoalhaven and mid north 
coast. It Inhabits marshes, dams and stream-sides, 
particularly those containing bullrushes (Typha spp.) or 
spikerushes (Eleocharis spp.)  5 

Risk extremely Low: 
extremely unlikely to occur 

Litoria littlejohni Littlejohn's Tree Frog V V 

Restricted to sandstone woodland and heath communities 
at mid to high altitude. It forages both in the tree canopy 
and on the ground, and it has been observed sheltering 
under rocks on high exposed ridges during summer. It is 
not known from coastal habitats.  0 

Habitat resources 
available on site. 

Risk Medium: could 
possibly occur 

Mixophyes balbus Stuttering Frog E V 

Inhabits rainforest, Antarctic beech and wet sclerophyll 
forests. The species depends on freshwater streams and 
riparian vegetation for breeding and habitation, and do not 
inhabit disturbed riparian areas. 0 

Risk extremely Low: 
extremely unlikely to occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Mixophyes iteratus Giant Barred Frog E E 

Giant Barred Frogs forage and live amongst deep, damp 
leaf litter in rainforests, moist eucalypt forest and nearby 
dry eucalypt forest, at elevations below 1000 m. They 
breed around shallow, flowing rocky streams from late 
spring to summer. Females lay eggs onto moist creek 
banks or rocks above water level, from where tadpoles 
drop into the water when hatched. 0 

Risk extremely Low: 
extremely unlikely to occur 

Pseudophryne australis Red-Crowned Toadlet V 

 

Confined to the Sydney Basin and north east margin of the 
South Eastern highlands. Shelters under flat sandstone 
rocks, either resting on bare rock or damp loamy soils. 
They have also been found under logs on soil, beneath 
thick ground litter and in horizontal rock crevices near the 
ground. 215 

Habitat resources 
available on site. 

Risk High: does occur 

Aves 

Anthochaera phrygia Regent Honeyeater CE E 

In NSW the distribution is very patchy and mainly confined 
to the two main breeding areas at Capertee Valley and the 
Bundarra-Barraba region and surrounding fragmented 
woodlands. The species inhabits dry open forest and 
woodland, particularly Box-Ironbark woodland, and riparian 
forests of River She-oak. 20 

Risk extremely Low: 
extremely unlikely to occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Apus pacificus Fork-tailed Swift 

 

M 

The Fork-tailed Swift leaves its breeding grounds in 
Siberia from August–September. They usually arrive in 
Australia around October. In NSW, the Fork-tailed Swift is 
recorded in all regions. They mostly occur over inland 
plains but sometimes above foothills or in coastal areas. 
They prefer dry, open habitats, including riparian woodland 
and tea-tree swamps, low scrub, heathland or saltmarsh. 
They are also found at treeless grassland and sandplains 
covered with spinifex, open farmland and inland and 
coastal sand-dunes. They sometimes occur above 
rainforests, wet sclerophyll forest or open forest or 
plantations of pines. The Fork-tailed Swift is an aerial 
eater, flying anywhere from 1 m to 300 m above the 
ground to forage. 9 

Foraging resources 
available on site. 

Risk Medium: could 
possibly occur 

Ardenna carneipes 
Flesh-Footed 
Shearwater V M 

Migratory species common to southern Australian waters 
of continental shelf/slope. Utilise island breeding burrows 
on sloping ground in coastal forest, scrubland, shrub land 
or grassland. 1 

Risk extremely Low: 
extremely unlikely to occur 

Botaurus poiciloptilus Australasian Bittern E E 

Inhabits temperate freshwater wetlands and occasionally 
estuarine reedbeds, with a preference for permanent 
waterbodies with tall dense vegetation. 3 

Risk extremely Low: 
extremely unlikely to occur 

Burhinus grallarius Bush Stone-Curlew E 

 

The current NSW distribution is patchy and scattered, with 
sporadic distribution around Sydney. In coastal areas 
typically found in lower elevation grassy woodland and 
open forest, with broad ground and understorey structural 
features.  7 

Habitat resources available 
on site 

Risk Medium: could 
possibly occur 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 132 

Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Callocephalon 
fimbriatum 

Gang-Gang Cockatoo 
Population In The 
Hornsby And Ku-
Ring-Gai Local 
Government Areas EP 

 

Gang-gang Cockatoos were once widespread and 
numerous in Sydney and surrounding areas, but have 
been greatly reduced in recent years by loss of habitat. A 
population persists in the Hornsby and Ku-ring-gai Local 
Government Areas and nest in hollows in large, old trees. 6 Risk Low: unlikely to occur 

Callocephalon 
fimbriatum Gang-Gang Cockatoo V 

 

Occupies tall montane forests and woodlands, particularly 
in heavily timbered and mature wet sclerophyll forests in 
winter and open eucalypt forests and woodlands, 
particularly in box-ironbark assemblages, or in dry forest in 
coastal areas in summer.  8 

Habitat and foraging 
resources available on site. 

Risk Medium: could 
possibly occur 

Calyptorhynchus 
lathami 

Glossy Black-
Cockatoo V 

 

Occupy coastal woodlands and drier forest areas, open 
inland woodlands or timbered watercourses where 
casuarina are present. 112 

Habitat and foraging 
resources available on site. 

Risk Medium: could 
possibly occur 

Daphoenositta 
chrysoptera Varied Sittella V 

 

Inhabits most of mainland Australia except the treeless 
deserts and open grasslands. It inhabits eucalypt forests 
and woodlands, especially rough-barked species and 
mature smooth-barked gums with dead branches, mallee 
and Acacia woodland. 5 

Foraging and habitat 
resources available on site. 

Risk Medium: could 
possibly occur 

Dasyornis brachypterus Eastern Bristlebird E E 

Inhabits low dense vegetation in a broad range of habitat 
types including sedgeland, heathland, swampland, 
shrubland, sclerophyll forest and woodland, and rainforest. 
It occurs near the coast, on tablelands and in ranges. The 
Eastern Bristlebird is found in habitats with a variety of 
species compositions, but is defined by a similar structure 
of low, dense, ground or understorey vegetation.  0 

Risk Medium: could 
possibly occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Ephippiorhynchus 
asiaticus  Black-necked Stork E 

 

Occur in coastal and sub-coastal areas and are associated 
with shallow, permanent freshwater wetlands and 
surrounding marginal vegetation. Forage in shallow, still 
water and nest in tall paddock trees or wetland shrubs.  1 

Risk extremely Low: 
extremely unlikely to occur 

Erythrotriorchis radiatus Red Goshawk CE V 

Occurs in coastal and sub-coastal areas in woodland and 
forests, including riverine forests. Favours intermediate 
density forests to aid hunting of birds. Nest in tall trees, 
often beside permanent water sources.  0 

Risk extremely Low: 
extremely unlikely to occur 

Glossopsitta pusilla Little Lorikeet V 

 

Mostly occur in dry, open eucalypt forests and woodlands. 
They have been recorded from both old-growth and logged 
forests in the eastern part of their range, and in remnant 
woodland patches and roadside vegetation on the western 
slopes. 10 

Foraging, habitat and 
nesting resources available 
on site. 

Risk Medium: could 
possibly occur 

Haliaeetus leucogaster 
White-bellied Sea-
eagle 

 

M 

Inhabits coastal and inland riverine areas with large areas 
of open water. Breeding habitat is located near water and 
predominantly within tall open forest and woodland. The 
nest is a large structure made of sticks. Foraging habitat is 
large areas of open water as well as open terrestrial 
habitats such as grasslands. They forage either from a 
perch or whilst in flight. 60 

Observed flying over the 
site. 

Risk High: does occur 

Hieraaetus 
morphnoides Little Eagle V 

 

Distributed throughout the Australian mainland excepting 
the most densely forested parts of the Dividing Range 
escarpment. Occupies habitats rich in prey within open 
eucalypt forest, woodland or open woodland. 6 

Foraging and habitat 
resources available on site. 

Risk Medium: could 
possibly occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Hirundapus caudacutus 
White-throated 
Needletail 

 

M 

Predominantly aerial within Australia, however they have 
been recorded roosting in trees in both forests and 
woodlands within dense foliage either in the canopy or 
within hollows. This species breeds in northern Asia. And 
migrates south between September-October. 31 

Foraging and roosting 
habitat available on site. 

Risk Medium: could 
possibly occur 

Ixobrychus flavicollis Black Bittern V 

 

Occurs below 200 m above sea level and inhabit both 
terrestrial and estuarine wetlands, with a preference for 
permanent water bodies and dense vegetation. 17 

Risk extremely Low: 
extremely unlikely to occur 

Lathamus discolor Swift Parrot E E 

In NSW mostly occurs on the coast and south west slopes, 
occurring in areas where eucalypts are flowering profusely 
or where there are abundant lerp (from sap-sucking bugs) 
infestations. Favoured feed trees include winter flowering 
species such as Swamp Mahogany Eucalyptus robusta, 
Spotted Gum, Corymbia maculata, Red Bloodwood C. 
gummifera, Mugga Ironbark E. sideroxylon, and White Box 
E. albens. 20 

 

Some foraging resources 
available on site. 

Risk High: does occur 

Merops ornatus Rainbow Bee-eater 

 

M 

Preference for open forests and woodlands, shrublands, 
and various cleared or semi-cleared habitats, including 
farmland, close to permanent water. It also occurs in 
inland and coastal sand dune systems. Breeding occurs 
from August to January, nesting in enlarged chambers at 
the end of long burrow or tunnel excavated in flat or 
sloping ground. 0 Risk Low: unlikely to occur 

Monarcha melanopsis Black-faced Monarch 

 

M 

Found along the coast of eastern Australia, becoming less 
common further south. This species of bird usually inhabits 
dense gullies of rainforest, sclerophyll forests and eucalypt 
woodlands along the coastal regions from Victoria to Cape 
York and is migratory over much of its range. 0 Risk Low: unlikely to occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Monarcha trivirgatus Spectacled Monarch 

 

M 
Usually in rainforest, mangroves, moist gloomy gullies of 
dense eucalyptus forest. 0 Risk Low: unlikely to occur 

Myiagra cyanoleuca Satin Flycatcher 

 

M 

Summer breeding range from Qld to Tas, winter migration 
to NE Qld. Satin Flycatchers inhabit heavily vegetated 
gullies in eucalypt-dominated forests and taller woodlands 
often near wetlands or watercourses, and on migration, 
occur in coastal forests, woodlands, mangroves and drier 
woodlands and open forests. 0 Risk Low: unlikely to occur 

Nettapus 
coromandelianus Cotton Pygmy-Goose E 

 

Aquatic species that inhabits deep freshwater lagoons, 
swamps and dams, particularly those with waterlilies or 
other floating vegetation. 4 

Risk extremely Low: 
extremely unlikely to occur 

Ninox connivens Barking Owl V 

 

Occurs throughout NSW, where it inhabits dry open 
sclerophyll forests and woodlands, favouring dense 
riparian stands of eucalypts or casuarinas along 
watercourses or around wetlands, where there are many 
large trees suitable for roosting or breeding. 19 

Foraging resources 
available on site. 

Risk High: likely to occur 

Ninox strenua Powerful Owl V 

 

Is endemic to eastern and south-eastern Australia, being 
widely distributed throughout the eastern forests from the 
coast inland to tablelands, with scattered, mostly historical 
records on the western slopes and plains in NSW. Inhabits 
a range of vegetation types, from woodland and open 
sclerophyll forest to tall open wet forest and rainforest. 
They require large tracts of forest or woodland habitat but 
can occur in fragmented landscapes as well. 231 

Foraging and nesting 
resources available on site. 

Risk High: Does occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Pandion cristatus Eastern Osprey V 

 

Requires clear estuarine and inshore marine waters and 
coastal rivers for foraging, and nests in tall (usually dead 
or dead-topped) trees in coastal habitats from open 
woodland to open forest, within 1-2 km of water. 14 Risk Low: unlikely to occur 

Petroica boodang Scarlet Robin V 

 

In NSW it occupies open forests and woodlands from the 
coast to the inland slopes. Breeds in drier eucalypt forests 
and temperate woodlands, often on ridges and slopes, 
within an open understorey of shrubs and grasses and 
sometimes in open areas. Abundant logs and coarse 
woody debris are important structural components of its 
habitat. 2 

Foraging and nesting 
habitat available on site. 

Risk Medium: could 
possibly occur 

Ptilinopus magnificus Wompoo Fruit-Dove V 

 

Typically occurs in patches of subtropical rainforest and 
adjoining wet sclerophyll habitats, with a preference for 
warmer, mature rainforests dominated by Ficus spp. 2 

Risk extremely Low: 
extremely unlikely to occur 

Ptilinopus superbus Superb Fruit-Dove V 

 

Inhabits rainforests and similar closed forest at all 
altitudes. 16 

Risk extremely Low: 
extremely unlikely to occur 

Rhipidura rufifrons Rufous Fantail 

 

M 

A summer breeding migrant to SE Australia. They occur in 
the undergrowth of rainforests/wetter Eucalypt 
forests/gullies. Preference for deep shade, and is often 
seen close to the ground. Feeds on insects, in the middle 
and lower levels of the canopy. Constructs a small 
compact cup nest, suspended from a tree fork about 5 m 
from the ground. 0 Risk Low: unlikely to occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Stagonopleura guttata Diamond Firetail V 

 

Occurs in grassy eucalypt woodlands, open forest and 
grasslands. Is a fairly sedentary species and feeds on 
ground (grass and herb seeds, leaves and insects). Roost 
in dense shrubs or build small globular nests under other 
nests or in shrubs.  1 

Foraging and roosting 
resources available on site. 

Risk Medium: could 
possibly occur 

Tyto novaehollandiae Masked Owl V 

 

Occurs throughout NSW, roosting and nesting in heavy 
forest. Hunts over open woodland and farmland. The main 
requirements are tall trees with suitable hollows for nesting 
and roosting and adjacent areas for foraging.  3 

Foraging resources 
available on site. 

Risk High: likely to occur 

Tyto tenebricosa  Sooty Owl V 

 

Inhabits subtropical and warm temperate rainforest and 
moist eucalypt forest with a well-developed mid-storey of 
trees or shrubs. Roost and nest sites for this species occur 
in gullies. Utilise tree hollows for nesting and prey on other 
hollow dependent species. 1 

Foraging resources 
available on site. 

Risk High: likely to occur 

Mammals 

Cercartetus nanus 
Eastern Pygmy-
Possum V 

 

In New South Wales the species is found in coastal areas 
and at higher elevation. Inhabit shrubby vegetation in a 
wide variety of habitats, from open heathland or shrubland 
to sclerophyll or rain forest. Require flowering plants and 
shrubs for foraging and access to hollows/nesting 
vegetation. 140 

Foraging and nesting 
resources available on site. 

Risk High: Likely to 
occur 

Chalinolobus dwyeri Large-Eared Pied Bat V V 

Require extensive cliffs and caves with adjacent higher 
fertility sites, particularly box gum woodlands or 
river/rainforest corridors. Found in sandy escarpments in 
the Sydney basin, Distribution from Rockhampton in 
Queensland through to Ulladulla, NSW in the south. 0 Risk Low: unlikely to occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Dasyurus maculatus Spotted-Tailed Quoll V E 

It is found on the east coast of NSW, Tasmania, eastern 
Victoria and north-eastern Queensland. Uses a range of 
habitat types, including rainforest, open forest, woodland, 
coastal heath and inland riparian forest, from the sub-
alpine zone to the coastline. Individual animals use hollow-
bearing trees, fallen logs, small caves, rock crevices, 
boulder fields and rocky-cliff faces as den sites. 33 

Foraging resources 
available on site. 

Risk Medium: could 
possibly occur 

Falsistrellus 
tasmaniensis 

Eastern False 
Pipistrelle V 

 

Occur along the east and north-west coasts of Australia. 
Caves are the primary roosting habitat, but also use 
derelict mines, storm-water tunnels, buildings and other 
man-made structures. 1 

Foraging habitat available 
on site. 

Risk Medium: could 
possibly occur 

Isoodon obesulus 
obesulus 

Southern Brown 
Bandicoot (Eastern) E E 

NSW distribution almost exclusively restricted to coastal 
fringe. Habitats including heathland, shrubland, sedgeland, 
heathy open forest and woodland and are usually 
associated with infertile, sandy and well drained soils, but 
can be found in a range of soil types. Within these 
vegetation communities they typically inhabit areas of 
dense ground cover. 333 

Foraging and nest 
resources available on site. 

Risk High: Likely to 
occur 

Miniopterus australis Little Bentwing-Bat V 

 

Coastal north-eastern NSW and eastern Queensland. This 
species occurs in moist eucalypt forest, rainforest or dense 
coastal banksia scrub. Little Bent-wing Bats roost in caves, 
tunnels and sometimes tree hollows during the day, and at 
night forage for small insects beneath the canopy of 
densely vegetated habitats. 21 

Foraging habitat available 
on site. 

Risk Medium: could 
possibly occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Miniopterus schreibersii 
oceanensis Eastern Bentwing-Bat V 

 

Occur along the east and north-west coasts of Australia. 
Caves are the primary roosting habitat, but also use 
derelict mines, storm-water tunnels, buildings and other 
man-made structures. 133 

Foraging habitat available 
on site. 

Risk Medium: could 
possibly occur 

Mormopterus 
norfolkensis Eastern Freetail-Bat V 

 

Habitats preference includes dry eucalypt forest and 
coastal woodlands but also include riparian zones in 
rainforest and wet sclerophyll forest. Forages above forest 
canopy or forest edge and requires roosts including tree 
hollows. 9 

Foraging habitat and some 
roosting resources 
available on site. 

Risk Medium: could 
possibly occur 

Myotis macropus Southern Myotis V 

 

Found in the coastal band from the north-west of Australia, 
across the top-end and south to western Victoria. 
Generally roost in groups of 10 - 15 close to water in 
caves, mine shafts, hollow-bearing trees, storm water 
channels, buildings, under bridges and in dense foliage. 23 

Some potential roosting 
habitat available on site. 

Risk Medium: could 
possibly occur 

Perameles nasuta 

Long-Nosed 
Bandicoot, North 
Head EP 

 

Habitat includes rainforest, wet and dry forest, woodland, 
heathland, grassland and urban areas. North Head 
population occupy all of the habitat types available 
including woodlands, scrub, heath and open areas. 249 

Risk Low: unlikely to occur  

** Long-nosed bandicoots 
do occur, but not from the 
North Head population ** 

Petaurus australis Yellow-Bellied Glider V 

 

Typically occurs in tall, mature eucalypt forest in regions of 
high rainfall, but is also known to occur in drier areas. 
Preference for resource rich forests where mature trees 
provide nesting hollows and tree species composition with 
adequate food resources.  1 

Some foraging and nesting 
resources available.  

Risk Medium: could 
possibly occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Petrogale penicillata 
Brush-tailed Rock-
wallaby E V 

Habitats occupied include: loose piles of large boulders 
containing subterranean holes and passageways; cliffs 
(usually over 15m high) with mid-level ledges and with 
some caves and/or ledges covered by overhangs; and 
isolated rock stacks, usually sheer-sided and often girdled 
with fallen boulders. 0 Risk Low: unlikely to occur  

Phascolarctos cinereus Koala V V 

Inhabits a range of eucalypt forest and woodland 
communities. Adequate floristic diversity, availability of 
feed trees (including Eucalyptus punctata and E. 
haemastoma) and presence of mature trees very 
important. 44 

Limited foraging and 
habitat resources available 
on site. 

Risk Medium: could 
possibly occur 

Phascolarctos cinereus 

Koala In The Pittwater 
Local Government 
Area EP 

 

Inhabits a range of eucalypt forest and woodland 
communities. Adequate floristic diversity, availability of 
feed trees (including Eucalyptus punctata and E. 
haemastoma) and presence of mature trees very 
important. 25 Risk Low: unlikely to occur 

Potorous tridactylus 
tridactylus Long-nosed Potoroo V V 

Inhabits coastal heaths and dry and wet sclerophyll 
forests, with sandy loam soils. Dense understorey with 
occasional open areas is an essential part of habitat, and 
may consist of grass-trees, sedges, ferns or heath, or of 
low shrubs of tea-trees or melaleucas. Require dense 
vegetation for shelter and access to fungi. It is mainly 
nocturnal, hiding by day in dense vegetation - however, 
during the winter months animals may forage during 
daylight hours.  0 

Foraging and nest 
resources available on site. 

Risk High: Likely to 
occur 
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Scientific Name Common Name TSC 
Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Pteropus poliocephalus 
Grey-Headed Flying-
Fox V V 

Found within 200 km of the eastern coast of Australia, 
from Bundaberg in Queensland to Melbourne in Victoria. 
Occur in subtropical and temperate rainforests, tall 
sclerophyll forests and woodlands, heaths and swamps as 
well as urban gardens and cultivated fruit crops. Forages 
on fruit trees including Figs and nectar trees including 
Eucalypts and Melaleuca. 1098 

Foraging resources 
available on site. 

Risk High: Does occur 

Pseudomys 
novaehollandiae New Holland Mouse 

 

V 

In NSW, the New Holland Mouse is known from Royal 
National Park (NP) and the Kangaroo Valley; Kuringai 
Chase NP; and Port Stephens to Evans Head near the 
Queensland border. Coastal heath vegetation undergoing 
early to mid-successional regeneration, as a result of 
habitat disturbances (e.g. fire, mining, clearing) appears to 
be preferred habitat in many areas. 6 

Foraging and nest 
resources available on site. 

Risk High: likely to occur 

Saccolaimus 
flaviventris 

Yellow-Bellied 
Sheathtail-Bat V 

 

Inhabits eucalypt rainforest, sclerophyll forest and open 
woodland vegetation. Availability of tree hollows is 
important for access to roosting sites. 3 

Foraging resources and 
limited roosting resources 
available on site. 

Risk Medium: could 
possibly occur 

Scoteanax rueppellii 
Greater Broad-Nosed 
Bat V 

 

Occur in a variety of habitats including rainforest, dry and 
wet sclerophyll forest and eucalypt woodland. Large hollow 
bearing trees required for roosting.  3 

Foraging resources and 
limited roosting resources 
available on site. 

Risk Medium: could 
possibly occur 

Reptiles 
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Act 

EPBC 
Act Habitat requirements 

No. records in 
study area/ 
10km radius 

Likelihood of occurrence 

Hoplocephalus 
bungaroides Broad-headed Snake E V 

Confined to the Sydney basin within a radius of 
approximately 200 km of Sydney. Preferred habitat of 
sandstone outcrops with woodland, open woodland and/or 
heath vegetation. Shelters in rock crevices and under flat 
sandstone rocks on exposed cliff edges and tree hollows. 0 

Foraging and limited 
shelter resources available 
on site. 

Risk Medium: could 
possibly occur 

Varanus rosenbergi Rosenberg's Goanna V 

 

Utilise sandstone outcrops and crevices as important 
shelter and over wintering habitat. Occurs in sandstone 
woodlands, heath and upland swamps. Also shelters in 
hollows, burrows and logs. 100 

Foraging and limited 
shelter resources available 
on site. 

Risk Medium: could 
possibly occur 

Note: V = Vulnerable, E = Endangered, EP = Endangered Population, CE = Critically Endangered 
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Appendix 4: EP&A Act assessments of significance for Concept 
Proposal 

 

NOTE: The following seven part test(s) associated with the assessment of significant effect on 
threatened species, populations or ecological communities, or their habitats have been undertaken 
in accordance with the requirements of Section 5A of the Environmental Planning and Assessment 
Act 1979 (‘Act’).  

These/this assessment(s), under Section 5A of the Act, may have been undertaken with prescribed 
designated mitigation measures that form part of the ‘Action Proposed1’ for the ‘Development2’. 
The effect of which is that these mitigation measures become a mandatory obligation based on 
Consent Authority approval to proceed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
1 Action Planned is as detailed in Section 5A of the Environmental Planning and Assessment Act 1979 
2 ‘Development’ has the same meaning as determined under Section 4 of the Environmental Planning and 
Assessment Act 1979 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 144 

Ecological Community: Duffys Forest Ecological Community 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such 
that a viable local population of the species is likely to be placed at risk 
of extinction 

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i) is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk 
of extinction  

Response  The study area is predominantly Duffys Forest Ecological Community. DFEC is 
already a highly restricted vegetation community. The OEH Threatened Species 
Profile (OEH 2012) for the EEC states there is only about 240 hectares of the 
community remaining. More recent vegetation mapping undertaken in the Sydney 
Metropolitan area by OEH (2013) identifies about 360ha of DFEC remaining 
within a 10km radius of the study area in varying condition states. Percentages of 
remaining DFEC referred to in this assessment of significance are based on the 
OEH Threatened Species Profile. 

The local occurrence of this ecological community is about 34 hectares, that is 
the area of DFEC within the concept area and DFEC outside the concept area but 
contiguous with DFEC in the study area. Clearing of up to 5.1 hectares for the 
Concept Proposal is approximately 15% of the local occurrence of the EEC. This 
represents about 2% of the total remaining area of known DFEC. Clearing of up 
to 1.2 hectares for Stage 1 is approximately 4% of the local occurrence of the 
EEC. 

It is estimated that less than 16% of the original distribution of Duffys Forest 
Ecological Community remains, all in remnants. Duffys Forest Ecological 
Community occurs primarily in Warringah and Ku-ring-gai Local Government 
Areas (OEH 2012, NPWS 2004, Smith & Smith 2000). The amount of clearing for 
both the Concept Proposal area and Stage 1 on its own, is relatively high when 
considering less than 16% of the original extent of the community remains and 
the likely cumulative impacts on the EEC from future roadworks and other 
development in the locality. Vegetation and habitat removal is extensive and 
permanent. 
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Conclusion The proposed activity is likely to have an adverse effect on the extent of the 
ecological community such that its local occurrence is likely to be placed at risk of 
extinction. 

Criterion (ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be 
placed at risk of extinction. 

Response  The study area is predominantly Duffys Forest Ecological Community. DFEC is 
already a highly restricted vegetation community. 

The local occurrence of this ecological community is about 34 hectares. Clearing 
of up to 5.1 hectares is approximately 15% of the local occurrence of the EEC. 

This is relatively high when considering less than 16% of the original extent of the 
community (or about 240 hectares) remains and the likely cumulative impacts on 
the EEC from future roadworks and other development in the locality. 

Vegetation and habitat removal that will occur as a result of this project is 
permanent and can also result in increased edge effects and indirect impacts to 
remaining areas of vegetation if mitigation measures are not adequately 
implemented. 

Conclusion The proposed activity is likely to substantially and adversely modify the 
composition of the ecological community such that its local occurrence is likely to 
be placed at risk of extinction. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i) the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  The study area is predominantly Duffys Forest Ecological Community. DFEC is 
already a highly restricted vegetation community. 

Clearing of up to 5.1 hectares for the Concept Proposal represents about 2% of 
the total remaining area of known DFEC. Clearing of up to 1.2 hectares for Stage 
1 is approximately 0.5% of the total remaining area of known DFEC. 

The amount of clearing for both the Concept Proposal area and Stage 1 on its 
own, is relatively high when considering less than 16% of the original extent of the 
community (about 240 hectares) remains and the likely cumulative impacts on the 
EEC from future roadworks and other development in the locality.  

Vegetation and habitat removal is permanent and can also result in increased 
edge effects and indirect impacts to remaining areas of vegetation if mitigation 
measures are not adequately implemented. 

Conclusion The proposed activity will remove or modify a significant area of known habitat of 
DFEC. 
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Criterion (ii) whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  DFEC habitat to be removed is in an already fragmented, urbanised area. About 
5.1 hectares of DFEC would be removed for the Concept Proposal. 1.8 hectares 
of this is in moderate to good condition, with the remaining 3.3 hectares in poor 
condition. 

About 1.2 hectares of DFEC would be removed for the Stage 1 project. 0.7 
hectares of this is in moderate to good condition, with the remaining 0.5 hectares 
in poor condition. 

The poor condition remnants are mainly narrow strips of already fragmented 
roadside vegetation and the better condition vegetation is part of larger remnants 
remaining in the locality. 

The proposed activity will marginally increase the distance between remaining 
habitat areas of DFEC. 

Conclusion Habitat is likely to become marginally more fragmented and isolated from other 
areas of habitat as a result of the proposed action. 

Criterion (iii) the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or 
ecological community in the locality. 

Response  Less than 16% of the original area of the Duffys Forest Ecological Community 
(about 240 hectares) currently exists in the form of a number of remnants. There 
is about DFEC in the locality (10km radius). 

DFEC habitat to be removed is in an already fragmented, urbanised area. About 
5.1 hectares of DFEC would be removed for the Concept Proposal. 1.8 hectares 
of this is in good condition, with the remaining 3.3 hectares in poor condition. 

About 1.2 hectares of DFEC would be removed for the Stage 1 project. 0.7 
hectares of this is in good condition, with the remaining 0.5 hectares in poor 
condition. 

The poor condition remnants are mainly narrow strips of already fragmented 
roadside vegetation and the better condition vegetation is part of larger remnants 
remaining in the locality. 

Conclusion Although the habitat to be removed as part of the Concept Proposal may not be 
critical to the long term survival of the ecological community in the locality, the 
cumulative impact on this EEC from this project and other development within the 
locality is considered important to the long-term survival of DFEC. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  Not applicable. 

Conclusion Not applicable. 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 147 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response No recovery plan or threat abatement plan has been gazetted for DFEC. 
However, the OEH community profile sets out a number of priority actions to 
assist in the conservation of this EEC including: 

 Implement appropriate fire management practices (recommended fire interval 
of 8-12 years) 

 Prevent and restore erosion and stormwater damage. 
 Restrict and control access to remnants. 
 Prevent further loss and fragmentation of habitat. 
 Protect and restore buffer areas to DFEC remnants. 
 Restore degraded habitat using bush regeneration techniques.  

Conclusion The proposed activity is not consistent with the priority actions recommended to 
assist this EEC as it will result in a significant loss of habitat. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Land clearing and associated fragmentation is identified as a threat to the survival 
of DFEC. 

Conclusion The proposed action constitutes the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

The proposed activity will permanently remove approximately up to 5.1 ha of remnant vegetation 
that has been classified as the endangered ecological community Duffys Forest Ecological 
Community. It is estimated that less than 16% of the original distribution of Duffys Forest 
Ecological Community remains, all in remnants. Clearing of up to 5.1 hectares for the Concept 
Proposal is approximately 15% of the local occurrence of the EEC. This represents about 2% of 
the remaining area of the EEC.  

The removal of DFEC is inconsistent with management priorities to conserve and rehabilitate the 
ecological community. The proposed activity is likely to result in a significant impact to this EEC. 

Implementation of appropriate offsets is required. 
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Species: Caladenia tessellata (Thick Lip Spider Orchid), Cryptostylis hunteriana (Leafless 
Tongue Orchid), Genoplesium baueri (Bauer’s Midge Orchid), Microtis angusii (Angus's 
Onion Orchid). 

Reason for grouping: Terrestrial orchids with similar habitat requirements 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such 
that a viable local population of the species is likely to be placed at 
risk of extinction 

Response  The study area is predominantly Duffys Forest Ecological Community and 
Smooth-barked Apple-Red Bloodwood-Sydney Peppermint Heathy Open Forest 
on Slopes of Dry Sandstone Gullies. 

The vegetation on the site may provide potential habitat (about 5.7 hectares) for 
these species and its removal is permanent. 

None of these terrestrial orchid species were identified during seasonal surveys 
and targeted searches. 

Conclusion Given that no individuals of these species will be removed, the proposed activity 
is unlikely to have an adverse effect on the life cycle of these species. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction 

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i) is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk 
of extinction 

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be 
placed at risk of extinction. 

Response  Not applicable. 

Conclusion Not applicable. 
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Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i) the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  Extensive areas of known and potential habitat for these species occur in the 
locality (>8000ha), except for Microtis angusii which is restricted to Duffys Forest 
Ecological Community (240 ha). 

Potential habitat for these species has been identified in the study area (about 
5.7 hectares, however no individuals were identified during detailed targeted 
survey. 

Conclusion A small area of potential habitat will be affected as a result of the proposed 
action. 

Criterion (ii) whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  Potential habitat for these species has been identified in the study area, 
however no individuals were identified during detailed targeted survey. 

Potential habitat to be removed is in an already fragmented, urbanised area 
bounded by roads, residential and industrial development. 

Conclusion It is unlikely that any known habitat will become more isolated or fragmented 
from other areas of known habitat.  

Criterion (iii) the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or 
ecological community in the locality. 

Response  Other areas of known and potential habitat for these species occur in the locality 
(>8000ha), except for Microtis angusii which is restricted to Duffys Forest 
Ecological Community (240 ha). 

Potential habitat for these species has been identified in the study area, 
however no individuals were identified during detailed targeted survey. Of the 
5.7 hectares of habitat identified in the study area, only 2 hectares is in 
moderate to good condition. 

Potential habitat to be removed is in an already fragmented, urbanised area 
bounded by roads, residential and industrial development. 

Conclusion Given that no individuals of these species are present on site and the extent of 
habitat nearby, it is unlikely the potential habitat to be removed is important to 
the long-term survival of these species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response   No critical habitat has been declared for these species. 

Conclusion Not applicable. 
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Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A national recovery plan has been developed for Caladenia tessellata (July 
2010) and 17 recovery actions have been identified to aid in its recovery, 
including: 

 Identify and survey potential habitat, using ecological and bioclimatic 
information that may indicate habitat preference. 

 Control threats from pest plants. 
 Control the threat of direct damage from human activities. 

No recovery plan has been developed for Leafless Tongue Orchid, three 
activities have been identified to aid its recovery, including: 

 Cooperatively develop (local government and OEH) guidelines for survey 
and assessment, to be followed by developers, consultants and approval 
authorities. 

 Monitor populations to determine the most appropriate timing and frequency 
of burning. 

 Alert road maintenance staff to the presence of this species. 

No recovery plan has been developed for Bauer’s Midge Orchid, three activities 
have been identified to aid its recovery, including: 

 Protect remaining habitat from clearing and development. 
 Determine appropriate fire regimes. 
 Undertake further surveys to locate any additional populations. 

A national recovery plan has been developed for Angus’s Onion Orchid and 
objectives include: 

 Habitat/population protection and management. 
 Determine habitat requirements and ecological information. 

The NSW OEH profile for this species sets out five priority actions for this 
species: 

 Determine and establish the most appropriate ex-situ storage of plant 
material. 

 Determine and undertake appropriate fire management of the known 
population and possible habitat. 

 Prepare a weed assessment and management strategy for the site. 
 Undertake yearly monitoring at Ingleside during the flowering season (May - 

October). 
 Undertake surveys of potential areas during the flowering season (May - 

October). 

Conclusion The proposed activity does not affect any individuals or populations and hence 
objectives of the recovery plan or priority actions are not relevant. 
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Criterion (g) whether the action proposed constitutes or is part of a key 
threatening process or is likely to result in the operation of, or 
increase the impact of, a key threatening process. 

Response  Potential habitat removal is permanent, yet no individuals or populations have 
been identified. 

The proposed action constitutes the key threatening process ‘Clearing of native 
vegetation”. 

Conclusion Given that no individuals of these species are present on site, the proposed 
activity is unlikely to result in an increase in the impact of this KTP on these 
species. 

Overall Conclusion 

No individual species were identified during survey and targeted searches for threatened flora. 
While the proposed activity will permanently remove approximately 5.7 ha of remnant native 
vegetation that has been identified as potential habitat, the species is not considered to be 
present nor affected. 
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Species: Acacia bynoeana (Bynoe’s Wattle), Darwinia biflora, Epacris purpurascens var. 
purpurascens, Grevillea caleyi (Caley’s Grevillea), Hibbertia superans, Lasiopetalum joyceae, 

Persoonia hirsuta (Hairy Geebung), Pimelea curviflora var. curviflora, Prostanthera marifolia 
(Seaforth Mintbush), Tetratheca glandulosa (Glandular Pink-bell) 

Reason for grouping: Shrub species with similar habitat requirements (lateritic or shale 
influenced sandstone soils) 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such 
that a viable local population of the species is likely to be placed at 
risk of extinction 

Response  The study area is predominantly Duffys Forest Ecological Community.  

DFEC on the site may provide potential habitat for these species (about 5.1 
hectares) and its removal is permanent. 

None of these species were identified during seasonal surveys and targeted 
searches. 

Conclusion Given that no individuals of these species will be removed, the proposed activity 
is unlikely to have an adverse effect on the life cycle of these species. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction 

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i) is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk 
of extinction  

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be 
placed at risk of extinction 

Response  Not applicable. 

Conclusion Not applicable. 
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Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i) the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  About 5.1 hectares of potential habitat will be removed. Other areas of known 
and potential habitat for these species occur in the region. About 240 hectares 
of Duffys Forest Ecological Community (OEH 2012) and greater than 1700 
hectares of shale enriched sandstone vegetation (OEH 2013) occurs within a 
10km radius. 

The proposed activity will remove potential habitat of these species, however no 
populations or individuals of these species have been recorded on the site 
despite seasonal targeted surveys. 

Conclusion The proposed activity will result in 5.1 ha of potential habitat being affected. 

Criterion (ii) whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  Potential habitat for these species has been identified in the study area (about 
5.1 hectares), however no individuals were identified during detailed targeted 
survey. 

Potential habitat to be removed is in an already fragmented, urbanised area 
bounded by roads, residential and industrial development. 

Conclusion It is unlikely that any known habitat will become more isolated or fragmented 
from other areas of known habitat. 

Criterion (iii) the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or 
ecological community in the locality. 

Response  Other areas of known and potential habitat for these species occur in the 
locality, about 240 hectares of Duffys Forest Ecological Community (OEH 2012) 
and greater than 1700 hectares of shale enriched sandstone vegetation (OEH 
2013). 

Potential habitat for these species has been identified in the study area, 
however no individuals were identified during detailed targeted survey. 

Conclusion Given that no individuals of these species are present on site, it is unlikely the 
potential habitat to be removed is important to the long-term survival of these 
species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  No critical habitat has been declared for any of these species. 

Conclusion Not applicable. 
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Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response No recovery plan has been developed for Bynoe’s Wattle, nine actions have 
been identified to aid its recovery, including: 

 Control threatening weeds where necessary. 
 Investigate appropriate fire regime for the species. 
 Alert road and track maintenance staff to the presence of a threatened 

species. 

A recovery plan has been developed for Darwinia biflora (October 2004) and 12 
priority actions have been identified to aid in its recovery, including: 

 Identify and survey potential habitat. 
 Undertake informed planning decisions. 
 Negotiate with public authorities and implement threat and habitat 

management programs on public lands. 

No recovery plan has been developed for Epacris purpurascens var. 
purpurascens, but two priority actions have been identified, including: 

 Understanding the relationship with fire (interval and intensity). 
 Weed removal, limiting plant pathogens and bush regeneration. 

A recovery plan has been developed for Caley’s Grevillea (March 2004) and 
twenty-two (22) priority actions have been identified to aid in its recovery, 
including: 

 Investigate seed viability and collect seed for NSW Seedbank. 
 Install fencing to protect populations. 
 Implement weed control and bush regeneration. 

No recovery plan has been developed for Hairy Geebung, but nine priority 
actions have been identified, including: 

 Searches should be conducted in suitable habitat in proposed development 
areas. 

 Minimise habitat loss, fragmentation or disturbance by retaining native 
vegetation containing the species and maintaining connectivity between 
populations. 

 Develop a fire management plan for the populations. 

No recovery plan has been developed for Pimelea curviflora var. curviflora, but 
three priority actions have been identified, including: 

 Introduce measures to prevent habitat degradation related to unrestricted 
access and/or trail maintenance. 

 Manage weed infestation. 
 Protect areas of known and potential habitat from clearing and further 

fragmentation. 

No recovery plan has been developed for Seaforth Mintbush, three actions have 
been identified to aid its recovery, including: 

 Active management of sites to control threats, especially weeds, access and 
drainage. 
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 Implement appropriate fire regime. 
 Liaise with adjacent land managers to ensure management practices avoid 

or minimise impacts to known populations, including the use of fertilisers and 
herbicides, access and drainage. 

No recovery plan has been developed for Glandular Pink-bell, but five priority 
actions have been identified, including: 

 Development in or adjacent to populations should ensure that sufficient 
vegetative buffers exist to prevent habitat degradation and maintain habitat 
connectivity. 

 Restore degraded habitat using bush regeneration techniques. 
 Minimise and/or prevent factors which promote habitat degradation (eg. large 

edge-area ratios, urban/agricultural runoff and stormwater, unrestricted 
access etc). 

Conclusion No individuals or populations have been identified on the site. The objectives of 
recovery or threat abatement plans/or priority actions identified are not 
applicable.  

Criterion (g) whether the action proposed constitutes or is part of a key 
threatening process or is likely to result in the operation of, or 
increase the impact of, a key threatening process. 

Response  Potential habitat removal is permanent, yet no individuals or populations have 
been identified. 

The proposed action constitutes the key threatening process ‘Clearing of native 
vegetation”. 

Conclusion Given that no individuals of these species will be removed, the proposed activity 
it is unlikely to result in an increase in the impact of this KTP on these species. 

Overall Conclusion 

No individual species were identified during survey and targeted searches for threatened flora. 
While the proposed activity will permanently remove up to 5.1 ha of remnant vegetation that has 
been classified as the endangered ecological community Duffys Forest Ecological Community, 
these species are not considered to be present nor affected. 
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Species: Acacia terminalis subsp. terminalis (Sunshine Wattle), Callistemon linearifolius 
(Netted Bottle Brush), Eucalyptus camfieldii (Camfield’s Stringybark), Hibbertia puberula, 
Melaleuca deanei (Deane’s Paperbark), Prostanthera junonis (Somersby Mintbush). 

Reason for grouping: Shrub species with similar habitat requirements (sandstone soils) 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such 
that a viable local population of the species is likely to be placed at 
risk of extinction 

Response  The study area contains some Smooth-barked Apple-Red Bloodwood-Sydney 
Peppermint Heathy Open Forest on Slopes of Dry Sandstone Gullies of Western 
and Southern Sydney, Sydney Basin. 

The vegetation on the site may provide potential habitat for these species (about 
0.6 hectares) and its removal is permanent. 

None of these species were identified during seasonal surveys and targeted 
searches. 

There is a record of Callistemon linearifolius from 2002 within the Stage 1 
project area. Searches for this record by several different botanists have been 
undertaken and failed to locate this species within the study area. Following 
discussion with OEH and Warringah Council it was determined that the record 
was either inaccurate or the plant had died off. 

Conclusion Given that no individuals of these species will be removed, the proposed activity 
is unlikely to have an adverse effect on the life cycle of these species. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction 

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i) is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk 
of extinction  

Response  Not applicable. 

Conclusion Not applicable. 
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Criterion (ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be 
placed at risk of extinction 

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i) the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  Extensive areas of known and potential habitat for these species occur in the 
locality (>7000ha). Removal of 0.6 ha is small (<0.01%) in comparison to the 
area of habitat present in the locality. 

The proposed activity will remove potential habitat of these species, however no 
populations or individuals of these species have been recorded on the site 

Conclusion The proposed activity will result in a minor amount of potential habitat being 
affected. 

Criterion (ii) whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  Potential habitat for these species has been identified in the study area, 
however no individuals were identified during detailed targeted survey. 

Potential habitat to be removed is in an already fragmented, urbanised area 
bounded by roads, residential and industrial development. 

Conclusion It is unlikely that any known habitat will become more isolated or fragmented 
from other areas of known habitat. 

Criterion (iii) the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or 
ecological community in the locality. 

Response  Extensive areas of known and potential habitat (dry sclerophyll forest and 
woodland on sandy soils) for these species occur in the locality (>7000ha). 

Potential habitat for these species has been identified in the study area, 
however no individuals were identified during detailed targeted survey. 

Conclusion Given that no individuals of these species are present on site, it is unlikely the 
potential habitat to be removed is important to the long-term survival of these 
species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  No critical habitat has been declared for any of these species. 

Conclusion Not applicable. 
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Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A national recovery plan has been developed for Sunshine Wattle (April 2010) 
and 29 actions have been identified to aid in its recovery, including: 

 Facilitate survey of potential habitat. 
 Review of Plans of Management or Fire Management Plans. 
 Encourage private landholders to implement threat abatement measures 

No recovery plan has been developed for Netted Bottle Brush, but three priority 
activities have been identified to aid in its recovery: 

 Search for the species in suitable habitat in areas that are proposed for 
development or management actions, protect any such site found. 

 Protect known habitat from clearing or disturbance. 
 Determine response of species to fire and develop and promote a 

recommended fire regime. 

No recovery plan has been developed for Hibbertia puberula, but four priority 
activities have been identified to aid in its recovery, including: 

 Protect habitat from clearing and disturbance. 
 Undertake targeted surveys. 
 Identify to relevant authorities areas of occurrence to ensure species 

persistence in programmed fire regime. 

A national recovery plan has been developed for Deane’s Paperbark (April 
2010) and 25 actions have been identified to aid in its recovery, including: 

 Identify potential habitat and facilitate surveys. 
 Review of Plans of Management or Fire Management Plans. 
 Encourage private landholders to implement threat abatement measures. 

A recovery plan has been developed for Somersby Mintbush (October 2000) 
and 22 priority actions have been identified to aid in its recovery, including: 

 Coordinate a program of biological and ecological investigation into 
P.junonis, which focuses on critical stages of the plant’s life cycle. 

 Carry out targeted survey in areas of potential habitat. 
 Fire management plans covering known and potential habitat should 

consider potential impacts of fire management activities on populations of the 
species. 

Conclusion No individuals or populations have been identified on the site. The objectives of 
recovery or threat abatement plans or priority actions identified are not 
applicable.  
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Criterion (g) whether the action proposed constitutes or is part of a key 
threatening process or is likely to result in the operation of, or 
increase the impact of, a key threatening process. 

Response   Potential habitat removal is permanent, yet no individuals or populations 
have been identified. 

 The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation”. 

Conclusion Given that no individuals of these species will be removed, the proposed activity 
it is unlikely to result in an increase in the impact of this KTP on these species. 

Overall Conclusion 

No individual species were identified during survey and targeted searches for threatened flora. 
While the proposed activity will permanently remove approximately 0.6 ha of Smooth-barked 
Apple-Red Bloodwood-Sydney Peppermint Heathy Open Forest on Slopes of Dry Sandstone 
Gullies that has been identified as potential habitat, the species is not considered to be present 
nor affected. 
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Species: Asterolasia elegans, Haloragodendron lucasii, Leptospermum deanei. 

Reason for grouping: Shrub species with similar habitat requirements (sheltered hillslopes 
and gullies on sandy soils) 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such 
that a viable local population of the species is likely to be placed at 
risk of extinction 

Response  The study area contains some Smooth-barked Apple-Red Bloodwood-Sydney 
Peppermint Heathy Open Forest on Slopes of Dry Sandstone Gullies of Western 
and Southern Sydney, Sydney Basin. 

The vegetation on the site may provide potential habitat for these species (0.6 
hectares) and its removal is permanent. 

None of these species were identified during seasonal surveys and targeted 
searches. 

Conclusion Given that no individuals of these species will be removed, the proposed activity 
is unlikely to have an adverse effect on the life cycle of these species. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction 

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i) is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk 
of extinction  

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be 
placed at risk of extinction 

Response  Not applicable. 

Conclusion Not applicable. 
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Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i) the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  Extensive areas of known and potential habitat for these species occur in the 
region (>3500 ha). Removal of 0.6 ha is small (0.01%) in comparison to the area 
of habitat present in the locality. 

The proposed activity will remove potential habitat of these species, however no 
populations or individuals of these species have been recorded on the site. 

Conclusion The proposed activity will result in a minor amount of potential habitat being 
affected. 

Criterion (ii) whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  Potential habitat for these species has been identified in the study area, 
however no individuals were identified during detailed targeted survey. 

Potential habitat to be removed is in an already fragmented, urbanised area 
bounded by roads, residential and industrial development. 

Conclusion It is unlikely that any known habitat will become more isolated or fragmented 
from other areas of known habitat. 

Criterion (iii) the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or 
ecological community in the locality. 

Response  Extensive areas of known and potential habitat for these species occur in the 
locality (>3500 ha). 

Potential habitat for these species has been identified in the study area, 
however no individuals were identified during detailed targeted survey. 

Conclusion Given that no individuals of these species are present on site and the extensive 
areas of habitat present nearby, it is unlikely the potential habitat to be removed 
is important to the long-term survival of these species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  No critical habitat has been declared for any of these species. 

Conclusion Not applicable. 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 162 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A national recovery plan has been developed for Asterolasia elegans (2011) and 
15 priority actions have been identified to aid in its recovery, including: 

 Identify, map and survey potential habitat. 
 Assess status of existing populations habitat. 
 Ensure fire and pest management strategies are consistent with Recovery 

Plan. 

No recovery plan has been developed for Haloragodendron lucasii, but five 
priority actions have been identified to aid in its recovery, including: 

 Survey suitable habitat and locations for further populations. 
 Restrict access to sites. 
 Establish long term protection of known populations. 

No recovery plan has been developed for Leptospermum deanei, but one 
priority activity has been identified to aid in its recovery: 

 Prevent fire in areas where species is known to occur. 

Conclusion No individuals or populations have been identified on the site. The objectives of 
recovery or threat abatement plans or priority actions identified are not 
applicable.  

Criterion (g) whether the action proposed constitutes or is part of a key 
threatening process or is likely to result in the operation of, or 
increase the impact of, a key threatening process. 

Response  Potential habitat removal is permanent, yet no individuals or populations have 
been identified. 

The proposed action constitutes the key threatening process ‘Clearing of native 
vegetation”. 

Conclusion Given that no individuals of these species will be removed, the proposed activity 
it is unlikely to result in an increase in the impact of this KTP on these species. 

Overall Conclusion 

No individual species were identified during survey and targeted searches for threatened flora. 
While the proposed activity will permanently remove approximately 0.6 ha of Smooth-barked 
Apple-Red Bloodwood-Sydney Peppermint Heathy Open Forest on Slopes of Dry Sandstone 
Gullies that has been identified as potential habitat, the species is not considered to be present 
nor affected. 
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Species: Pseudophryne australis (Red-Crowned Toadlet)  

Criterion 

 

(a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such 
that a viable local population of the species is likely to be placed at risk 
of extinction 

Response  The Red-crowned Toadlet is listed as vulnerable under the TSC Act and has 
been identified periodically in two drainage lines within the study area. The Red-
crowned Toadlet lays eggs in moist leaf litter that are then washed by heavy rain. 
They disperse outside the breeding period, but are generally quite localised and 
restricted to the area surrounding breeding habitat. 

The project is unlikely to directly impact on the drainage lines and ephemeral 
creek lines present within the Concept Proposal area as the road design 
boundary does not encompass these areas. 

Red-crowned Toadlets are particularly sensitive to pollution and changes in pH. 
The population associated with Trefoil Creek is unlikely to be affected by the 
Stage 1 project as the area to be cleared in the north of the study area is minimal. 
Changes to hydrology upstream of the population near Aquatic Drive (ESU 8) 
near Curl Curl Creek resulting from the Concept Proposal have not been 
investigated. Roadworks along Warringah Road and Wakehurst Parkway in the 
south of the study area may result in changes to groundwater recharge that could 
indirectly impact surrounding soaks and aquatic habitats. Specific impacts cannot 
be determined without further hydrological investigation following detailed design 
as part of the EIS for Stage 2 Network Enhancements.  

Although impacts from Stage 1 affecting habitat in ESU 5 are considered minimal, 
a precautionary approach has been applied in the assessment of significance and 
it is assumed that a significant impact to the Red-crowned Toadlet is likely as a 
result of impacts in and around ESU 8 (Aquatic Drive) from the Concept Proposal. 

The assessment of significance for the Red-crowned Toadlet will be amended in 
future once detailed design has progressed and a refined construction footprint 
has been developed for Stage 2. 

Conclusion It is likely that the Concept Proposal will have an adverse effect on the life cycle 
of the Red-crowned Toadlet population associated with Curl Curl Creek 
catchment near Aquatic Drive. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 
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Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

 

Response   

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  Red-crowned Toadlet non-breeding habitat is generally restricted to the 
immediate vicinity of breeding habitat. This species inhabit ridges with suitable 
refuges near breeding sites. There is likely to be a minor amount of bushrock 
removal as a result of both Stage 1 project and the Concept Proposal. A small 
amount of bushrock removal as part of the Stage 1 project may occur along 
Wakehurst Parkway and Frenchs Forest Roast to accommodate widening. 

Red-crowned Toadlets are particularly sensitive to pollution and changes in pH. 
The population associated with Trefoil Creek is unlikely to be affected by the 
project as the area to be cleared as part of the Stage 1 project adjoining ESU 5 is 
minimal. Changes to hydrology upstream of the population associated with a 
drainage line flowing into Curl Curl Creek near Aquatic Drive (ESU 8) resulting 
from the Concept Proposal have not been investigated. Roadworks along 
Warringah Road and Wakehurst Parkway in the south of the study area may 
result in changes to groundwater recharge that could indirectly impact 
surrounding soaks and aquatic habitats. Specific impacts cannot be determined 
without further hydrological investigation following detailed design as part of the 
EIS for Stage 2 Network Enhancements.  

Although impacts from Stage 1 affecting habitat in ESU 5 are considered minimal, 
a precautionary approach has been applied in the assessment of significance and 
it is assumed that a significant impact to the Red-crowned Toadlet is likely as a 
result of impacts in and around ESU 8 from the Concept Proposal. 

The assessment of significance for the Red-crowned Toadlet will be amended in 
future once detailed design has progressed and a refined construction footprint 
has been developed for Stage 2. 

Conclusion The extent of Red-crowned Toadlet habitat to be removed or modified as a result 
of the Stage 1 project will be minimal. It is assumed that a significant impact to 
the Red-crowned Toadlet is likely as a result of indirect impacts in and around 
ESU 8 from the Concept Proposal. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  The Red-crowned Toadlet colonies have a localised distribution and do not move 
far from breeding habitat. 

Potential habitat for the Red-crowned Toadlet is already divided by multilane 
roads. It is considered that the population associated with Trefoil Creek and the 
population associated with Curl Curl Creek are separate populations.  

Conclusion Due to this species restricted movements and the minimal amount of potential 
habitat to be removed/modified, it is unlikely that Red-crowned Toadlet habitat will 
become fragmented or isolated as a result of the proposed action. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The vegetation to be removed as part of Stage 1 project near the Trefoil Creek 
population is minimal and will not include important breeding or refuge habitat. 

Changes to hydrology resulting from the Concept Proposal that result in an 
increase of pollution levels or changes to pH may affect breeding habitat for the 
Red-crowned Toadlet population occurring near Aquatic Drive. 

It is assumed that changes to hydrology resulting from the Concept Proposal will 
be substantial and are likely to result in a significant impact to the Red-crowned 
Toadlet population associated with the drainage line feeding into Curl Curl Creek 
near Aquatic Drive. The assessment of significance for the Red-crowned Toadlet 
will be amended in future once detailed design has progressed and a refined 
construction footprint has been developed for Stage 2. 

Conclusion It is assumed at this stage that the habitat to be modified near Aquatic Drive as a 
result of the Concept Proposal is important to the long term survival of the 
species in this locality. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  No critical habitat has been declared for this species. 

Conclusion Not applicable. 
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Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response No recovery plan or threat abatement plan has been prepared for this species. 
However, the Red-crowned Toadlet is known to be impacted by urban 
developments through changes to catchment hydrology and alteration of soil pH. 
The Red-crowned Toadlet is unable to breed successfully in polluted waters. This 
species is also susceptible to the amphibian chytrid fungus. These major threats 
can be managed with the implementation of mitigation measures to prevent the 
spread of disease and pollution to the waterways within and surrounding the 
study area. 

Conclusion None of the priority actions for the Red-crowned Toadlet are relevant to the 
Concept Proposal. If mitigation measures are adopted, the effect of the actions 
proposed will be minimised. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species. The removal of bushrock, a key threatening process, also destroys 
shelter and breeding sites of this species. There is likely to be a minor amount of 
bushrock removal as a result of both Stage 1 project and the Concept Proposal. A 
small amount of bushrock removal as part of the Stage 1 project may occur along 
Wakehurst Parkway and Frenchs Forest Road to accommodate widening. 

Conclusion The action proposed constitutes the key threatening process ‘Clearing of native 
vegetation’ and ‘Bushrock removal’. 

Overall Conclusion 

The Red-crowned Toadlet has been detected at two locations within the study area; at the north 
of the study area near Trefoil Creek (ESU 5) and in the south of the study area near Aquatic 
Drive (ESU 8). The project will not have any direct impacts on breeding or refuge habitat suitable 
for the Red-crowned Toadlet at either location. 

The Trefoil Creek population is unlikely to be affected by indirect impacts of the Stage 1 project. 
Indirect impacts on the population occupying a drainage line near Aquatic Drive cannot be 
quantified without further investigation. The Concept Proposal is unlikely to alter surface water 
flows, however, there may be changes to groundwater resulting from the Concept Proposal that 
may affect Red-crowned Toadlet habitat. It should be assumed that these changes could have a 
significant impact on the local population of Red-crowned Toadlets. This Assessment of 
Significance will be reviewed as part of the EIS for the Stage 2 Network Enhancements. 

Implementation of appropriate offsets is required. 
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Species: Heleioporus australiacus (Giant Burrowing Frog) and Litoria littlejohni (Littlejohn's 
Tree Frog) 

Grouping: Amphibians with similar habitat requirements 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The Giant Burrowing Frog and Littlejohn’s Tree Frog are both listed as vulnerable 
under the TSC Act. Non-breeding habitat for the Giant Burrowing Frog is located 
below the soil surface and leaf litter, particularly along sandstone ridge tops. 
Breeding for this species can consist of soaks or pools, seepage lines and small 
pools of collected water. Non-breeding habitat for Littlejohn’s Tree Frog is heath 
based forest and woodland, sheltering under leaf litter and low vegetation. 
Breeding in this species is triggered by heavy rain. The project is unlikely to 
impact on the drainage lines and ephemeral creek lines present within the study 
area as the road design boundary does not encompass these areas.  

Conclusion It is unlikely that the actions proposed will have an adverse effect on the life cycle 
of any potential population of these species such that a viable local population is 
placed at risk of extinction, with no direct impacts on breeding habitat. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction 

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

Response   

Conclusion Not applicable. 
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Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  Non-breeding habitat for both these species is generally restricted to the 
immediate vicinity of breeding habitat, with a home range size of approximately 
0.4 ha in the Giant Burrowing Frog. These species burrow under leaf litter, 
generally within a few hundred metres of breeding habitat. The proposed action 
will have directly impact on waterways and is restricted to within the vicinity of the 
existing road that contains sub-optimal habitat for these species. 

Conclusion The extent of amphibian habitat to be removed or modified as a result of the 
project will be minimal. 

Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  Both species have a restricted home range. Proposed actions are restricted to the 
vicinity of the existing road that already acts as a barrier. 

Conclusion It is unlikely that the habitat will become fragmented or isolated as a result of the 
proposed actions 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or 
ecological community in the locality. 

Response  The habitat to be removed or modified is potential sub-optimal refuge habitat for 
these two amphibian species.  

Conclusion The habitat to be removed/modified is unlikely to be important to the long term 
survival of either the Giant Burrowing Frog or Littlejohn’s Tree Frog. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  No critical habitat has been declared for either of these species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A recovery plan has not been developed for either of these species. Major threats 
to both species include loss of stream side vegetation and non-breeding habitat, 
changes to water flow and quality and infection of chytrid fungus. These major 
threats can be managed with the implementation of mitigation measures to 
prevent the spread of disease and pollution to the waterways within and 
surrounding the study area. 

Conclusion If mitigation measures (below) are adopted, the actions proposed will be 
consistent with threat abatement plans for the Giant Burrowing Frog and 
Littlejohn’s Tree Frog. 
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Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on 
these species.  

Conclusion The action proposed constitutes the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

These species have not been detected within the study area, however breeding and non-
breeding habitat exists within the study area. However, potential Giant Burrowing Frog and 
Littlejohn’s Tree Frog habitat within the study area is outside the road design and is therefore 
unlikely to be removed or modified. Potential threat of pollution of breeding habitat resulting from 
road construction activities will be minimized through adoption of mitigation measures. Potential 
impacts on these species are not considered significant. 
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Species: Burhinus grallarius (Bush Stone-Curlew)  

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  This species is listed as endangered under the TSC Act. This species inhabits 
open forest and woodland habitat and nests on the ground in short grass, under 
trees. Breeding occurs in spring, with eggs incubated for a 25 day period. The 
bush-stone curlew is nocturnal, highly territorial and re-uses breeding sites. 

Conclusion The removal of vegetation by the proposed actions will potentially have an 
adverse effect on the Bush-Stone Curlew lifecycle due to the removal of a small 
amount of potential foraging and nesting habitat. However, this species has not 
been encountered within the study area in either call-playback or visual surveys. 
Therefore it is unlikely that a viable local population is present on site. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

Response  Not applicable. 

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  The area of suitable bush-stone curlew habitat to be removed is minimal and 
primarily restricted to the area adjacent to the existing road shoulder.  

Conclusion There is a minor amount of potential Bush Stone-Curlew habitat to be removed by 
the proposed action. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  The home range of this species is 24-64 ha. The area affected by the Concept 
Proposal is highly modified urban habitat with small areas of intact remnant 
vegetation. The area is already fragmented by several major roads and house 
within the site. 

Conclusion The proposed actions are unlikely to result in further fragmentation or isolation 
given the home range and territoriality of this species. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The majority of the area to be affected by the Concept Proposal is modified with 
some weed infestation and dense understorey. The Bush Stone-Curlew requires 
more open woodland with sparse grassy ground cover and fallen timber. 

Conclusion The habitat within the study area to be affected by the Concept Proposal is not 
optimal habitat for either foraging or nesting. Therefore any habitat to be removed 
or modified is unlikely to be of importance to the survival of this species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  Not critical habitat has been declared for this species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A Bush Stone-Curlew recovery plan has been developed (DEC, 2006). Actions 
proposed in the plan include; the management of Bush Stone-Curlew habitat 
(predator control, retention of fallen timber and ground/shrub cover), community 
awareness and ecological research. 

Conclusion The actions proposed are unlikely to impact on these recovery objectives. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species.  

Conclusion The action proposed constitutes the key threatening process ‘Clearing of native 
vegetation’. 
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Overall Conclusion 

Despite extensive surveying, using nocturnal call playback and diurnal survey methods, this 
species was not detected within the study area. However some potential habitat does exist, 
although the study area is dominated by dense understorey vegetation unsuitable for this 
species. Therefore it is unlikely that the proposed actions will negatively impact on any potential 
population in the area.  
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Species: Callocephalon fimbriatum (Gang-gang Cockatoo) and Calyptorhynchus lathami 
(Glossy Black-cockatoo)  

Grouping: Cockatoo species with similar habitats 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The Gang-gang Cockatoo and the Glossy Black-cockatoo are listed as vulnerable 
under the TSC Act. 

The Glossy Black-cockatoo occupies open forest and woodland, feeding almost 
exclusively on Allocasuarina and Casuarina species. 

In summer, the Gang-gang Cockatoo is generally found in tall mountain forests 
and woodlands, particularly in heavily timbered and mature wet sclerophyll 
forests. In winter, they may occur at lower altitudes in drier more open eucalypt 
forests and woodlands, and are often found in urban areas. 

Both species of cockatoo are dependent on tree hollows for nesting. 

Conclusion Despite extensive bird surveys, these two species were not detected within the 
study area. Due to habitat requirements of tall, mature hollow bearing trees, it is 
unlikely that there is a local viable population on site. Therefore it is unlikely the 
actions proposed will place a local population at risk of extinction. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

 

Response   

Conclusion Not applicable. 
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Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  The preferred feed tree of the Glossy Black-cockatoo Allocasuarina littoralis 
(black she-oak) is present on site. A small amount of area inhabited with 
Allocasuarina species or hollow bearing trees will be removed by the proposed 
actions. 

Conclusion A small amount of suitable cockatoo feeding and nesting habitat may be removed 
by the proposed action. 

Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  The study area is connected to a wildlife corridor with potential habitat for these 
cockatoo species. Both the gang-gang and Glossy Black cockatoo are highly 
mobile and capable of moving across the study area in search of suitable feeding 
and nesting habitat. 

Conclusion Gang-gang Cockatoo and Glossy Black cockatoo habitat is unlikely to become 
fragmented or isolated as a result of the proposed actions. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The study area provides minimal nesting habitat, with mature hollow bearing trees 
being a limited resource on site. Hollow bearing trees are to be retained where 
possible. 

Conclusion The habitat to be removed is unlikely to be important to the long-term survival of 
either species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  To date, no critical habitat has been declared for either of these species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A recovery plan has not been prepared for either the gang-gang Cockatoo or the 
Glossy Black cockatoo. Priority actions have been developed for both species to 
abate threats of vegetation clearing and habitat degradation and loss of nesting 
trees. The retention of hollow bearing trees and minimal vegetation clearance will 
limit the impact of the proposed actions. 

Conclusion The actions will not negatively impact threat abatement strategies for either 
species. 
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Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on 
these species.  

Conclusion The action proposed constitutes the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

Given the study area contains sub-optimal nesting habitat, only a small amount of suitable 
feeding habitat and neither of these species has been detected within the study area, it is 
unlikely that the area is important habitat for either the Gang-gang Cockatoo or the Glossy Black 
Cockatoo. However mitigation strategies will ensure any potential impact will be reduced. 
Potential impacts on these species are not considered significant. 
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Species: Daphoenositta chrysoptera (Varied Sittella), Dasyornis brachypterus (Eastern 
Bristlebird), Glossopsitta pusilla (Little Lorikeet), Lathamus discolor (Swift Parrot), Petroica 

boodang (Scarlet Robin) and Stagonopleura guttata (Diamond Firetail) 

Grouping: Woodland birds 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The Varied Sittella, Little Lorikeet, Scarlet Robin and Diamond Firetail are listed 
as vulnerable under the TSC Act. The Eastern Bristlebird and Swift Parrot are 
listed as endangered under the TSC Act. Each species utilises tall trees for 
nesting, with the construction of either nests or the use of hollows, with the 
exception of the Bristlebird and Swift Parrot. The Eastern Bristlebird nests in 
dense understory vegetation and the swift parrot breeds in Tasmania and 
migrates to the mainland in autumn.  

The habitat requirements necessary for the these species are not abundant within 
the Concept Proposal area, with limited hollow bearing trees and mature trees. 
There will be removal of about 5.7 ha of suitable habitat. 

Conclusion Therefore it is unlikely that the actions proposed will have an adverse effect on 
any species such that any potential viable population will be placed at risk of 
extinction due to the limited amount of habitat to be removed.. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

 

Response   

Conclusion Not applicable. 
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Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  A small amount of remnant vegetation alongside the existing road will be 
removed. The study area provides some foraging, roosting and nesting habitat for 
these woodland species. The majority of this potential habitat will be retained and 
remain unaffected by the project. 

Conclusion The extent of woodland bird habitat to be removed by the proposed actions will 
be minor. 

Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  The site provides some foraging, roosting and nesting habitat is an already 
fragmented landscape. The proposed actions will removed a small amount of 
additional vegetation alongside existing road corridors. 

Conclusion It is unlikely that the proposed actions will result in the fragmentation or isolation 
of woodland bird habitat. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The site provides some foraging, roosting and nesting habitat is an already 
fragmented landscape. The proposed actions will removed a small amount of 
additional vegetation alongside existing road corridors. 

Conclusion The habitat to be removed is unlikely to be important to the long term survival of 
the six woodland bird species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  To date, no critical habitat has been declared for these woodland bird species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response No recovery plan has been developed for the Varied Sittella, Little Lorikeet, 
Scarlet Robin, Eastern Bristlebird or Diamond Firetail. A national recovery plan 
has been developed for the Swift Parrot (Birds Australia, 2011). Threats to these 
species include fire, habitat loss and weed invasion. 

Conclusion The actions proposed are unlikely to impact on recovery and threat abatement 
plans for these woodland bird species. 
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Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on 
these species.  

Conclusion The action proposed constitutes the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

Due to the limited availability of habitat resources available to these species, their absence 
during seasonal bird surveys and their mobile nature it is unlikely that the proposed actions will 
negatively affect any of the six species to the extent they will be placed at risk of localised 
extinction. 
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Species: Hieraaetus morphnoides (Little Eagle), Ninox connivens (Barking Owl), Tyto 

novaehollandiae (Masked Owl) and Tyto tenebricosa (Sooty Owl) 

Grouping: Forest owls and birds of prey 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  These four species are listed as vulnerable under the TSC Act. The Little Eagle, 
Barking Owl and Masked Owl all roost in tall mature canopies. The Sooty Owl 
utilises large hollows for both roosting and breeding, while the Barking Owl and 
masked owl utilise hollows for breeding. 

Conclusion Large mature trees and hollow-bearing trees are a limited resource within the 
study area. It is unlikely that the site would contain enough resources to sustain 
viable local populations of these species. However, the majority of existing 
mature and hollow bearing trees within the study area will be retained. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

 

Response   

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  A small proportion of the study area will be removed as a result of the proposed 
actions. The majority of the habitat to be removed would not provide suitable 
roosting habitat. The study area contains Common Ringtail Possum, Black Rat 
and other small-medium mammals that may be suitable foraging resources. 

Conclusion Forest owl and bird of prey habitat to be removed is minor. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  The habitat to be removed is surrounded by remnant vegetation of varying 
quality. These species are highly mobile, with home ranges ranging between 
2000-6000 ha (barking owl), 500-1000 (masked owl) and 400-3000 (sooty owl). 

Conclusion Given the mobility of these species, their large home ranges and the limited 
resources to be removed, it is highly unlikely that the proposed action will result in 
the fragmentation or isolation of Owl/Eagle habitat. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The majority of mature hollow bearing trees will be retained within the study area. 

Conclusion The habitat to be removed is unlikely to be important to the long term survival of 
these four species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  To date, no critical habitat has been declared for any of these species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response No recovery plan has been developed for the little eagle and barking owl. A 
recovery plan for large forest owls was developed by DEC (2006) and includes 
the Masked Owl and Sooty Owl. It recommends; the minimisation of vegetation 
removal to protect potential foraging habitat for these species (including ground, 
understorey, logs and trees), retention of habitat (hollow bearing) trees, protection 
of wildlife corridors and forest at a landscape level, exclusion zones around 
known nest and roost sites. 

Conclusion Given that these species have not been detected in both diurnal and nocturnal 
surveys and the limited habitat to be removed, it is unlikely that the proposed 
actions will impact on the recovery strategies. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on 
these species.  

Conclusion The action proposed constitutes the key threatening process ‘Clearing of native 
vegetation’. 
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Overall Conclusion 

Given that these species have not been detected in either diurnal or nocturnal surveys, limitation 
of resources on site and the large home ranges of each of the four species, it is unlikely that the 
action proposed will negatively impact on the Little Eagle, Barking Owl, Masked Owl and Sooty 
Owl. 

 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 182 

Species: Ninox strenua (Powerful Owl)  

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The Powerful Owl is listed as vulnerable under the TSC Act and has been 
identified in several locations throughout the study area. Powerful Owls have high 
site fidelity, with pairs defending a home range between 400-1450 ha that will 
include a small number of hollow bearing nest trees and a large number of roost 
trees. Large hollow bearing trees will be retained with the study area. 

Conclusion Given the high site fidelity and large home range, it is unlikely that the proposed 
works will adversely affect the life cycle of this species to the extent that a local 
population will be placed at risk of extinction. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

Response   

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  There is currently existing vegetation to support foraging, breeding and shelter, 
include supporting prey species (small-medium mammals). The home range of an 
individual is between 400-1450 ha. 

Conclusion The amount of habitat to be removed is a tiny proportion of one individual’s 
potential home range. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  Existing wildlife corridors are located nearby and this species is highly mobile. 

Conclusion Habitat is unlikely to become fragmented or isolated as a result of the proposed 
actions. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  This species is highly mobile and can survive in fragmented landscapes. However 
as a top order predator they are sensitive to habitat fragmentation through the 
loss of prey species. The habitat to be removed is in an already fragmented, 
urbanized area. 

Conclusion The habitat to be removed is unlikely to be important to the long-term survival of 
the Powerful Owl. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  No critical habitat has been declared for this species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A recovery plan for the large forest owls, including the Powerful Owl, was 
developed by DEC (2006). The recovery plan recommends; minimization of 
vegetation removal to protect potential foraging habitat (including ground, 
understorey, logs and trees), retention of habitat (hollow bearing) trees, protection 
of wildlife corridors and forest at a landscape level, exclusion zone around known 
nest and roost sites. 

Conclusion The proposed activity is consistent with this recovery plan if mitigation strategies 
are adopted. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species.  

Conclusion The actions proposed constitute the key threatening process ‘Clearing of native 
vegetation’. 
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Overall Conclusion 

The proposed action would modify a small amount of remnant vegetation that is considered 
foraging, roosting and nesting habitat of the Powerful Owl. In addition to habitat loss there will be 
an associated impact on arboreal marsupials with reduced survival of potential prey species. 
However due to the high mobility and large foraging and home range of this species, it is highly 
unlikely that the Powerful Owl will be significantly impacted by the proposed activity. 
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Species: Cercartetus nanus (Eastern Pygmy-Possum)  

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The Eastern Pygmy-Possum is listed as vulnerable under the TSC Act. This 
species can nest in a variety of structures including; tree hollows, stumps, ground 
holes, vegetation thicket, Common Ringtail possum dreys and abandoned bird 
nests. Breeding normally occurs between spring and autumn but can be 
dependent on food availability, including nectar and pollen from flowering 
banksias, eucalyptus and bottlebrush. 

Conclusion Nesting sites and nutritional resources are available for the Eastern-Pygmy 
Possum throughout the study area. The actions proposed are unlikely to impact 
upon these resources to the extent that any potential viable population is placed 
at risk of extinction. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

 

Response   

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  A small amount of the habitat within the study area will be removed/modified as a 
result of the proposed action. Vegetation clearing will be limited to roadside 
vegetation. The majority of potential Eastern Pygmy-Possum habitat will be 
retained and remain unaffected by the Concept Proposal. 

Conclusion Eastern Pygmy-Possum habitat to be removed/modified by the proposed actions 
is minimal. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  The Eastern-Pygmy Possum is a small mammal (15-43 grams) with a home 
range of approximately 0.68 ha for males and 0.35 ha for females. The habitat 
within the study area is already fragmented due to several main roads and 
residential properties running through the study area. 

Conclusion Eastern Pygmy-Possum habitat is likely to become marginally more isolated from 
other areas of habitat as a result of the proposed actions. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The habitat to be removed contains sub-optimal nesting resources and limited 
feeding resources. Better quality habitat is located in bushland to the north and 
south of the study area adjoining Wakehurst Parkway. 

Conclusion The habitat to be removed is unlikely to be important habitat for this species due 
to its sub-optimal quality and better resources nearby. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  To date, no critical habitat has been declared for this species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response To date, no recovery plan has been developed for the Eastern Pygmy-Possum. 
Seven priority actions have been identified to aid the recovery of the species and 
include field surveys, feral predator control and an increase in ecological research 
into the species. 

Conclusion The actions proposed are unlikely to negatively impact on any of these recovery 
actions. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species.  

Conclusion The actions proposed constitute the key threatening process ‘Clearing of native 
vegetation’. 
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Overall Conclusion 

Field surveys of the study area failed to detect this species though Elliot and pitfall traps. 
However intensive trapping programs previously undertaken in New South Wales have 
produced low rates of detection. This suggests the species may still be present within the study 
area despite not being detected during trapping surveys. The study area contains potential 
Eastern Pygmy-Possum habitat, but the areas to be cleared are small and likely to be sub-
optimal habitat close to main roads, with some weed invasion. While the proposed works may 
impact on individuals, it is unlikely that the proposed works will place the local population at risk 
of extinction, with individuals potentially existing within the remnant bushland to the north and 
south of the study area. 
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Species: Dasyurus maculatus (Spotted-Tailed Quoll) 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The Spotted-Tailed Quoll is listed a vulnerable under the TSC Act. This species 
has a preference for hollow bearing trees, logs, caves and rocks as den sites. 
Breeding occurs between April and July, with juveniles becoming independent 
around 18 weeks. The study area has limited den site availability and no evidence 
of the presence of Spotted-Tailed Quoll (ie. latrine sites, captures and sightings).  

Conclusion It is highly unlikely that the proposed actions will have an adverse effect on the 
life cycle of this species such that a local population would be placed at risk of 
extinction. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction 

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

Response   

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  Spotted-Tail Quolls inhabit a range of different vegetation and landscape types, 
with a preference for sclerophyll forests, woodland, coastal heath, rainforest, 
rocky cliffs and boulder fields. 

Conclusion A small amount of potential Spotted-Tail Quoll foraging habitat (about 5.7 ha) may 
be removed/modified by the proposed actions. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  The Spotted-Tailed Quoll has a home range estimate of between 800 ha and 20 
km2. This species is highly mobile and can move several kilometers throughout 
the night. The species has been recorded to the north and south of the study area 
in Manly Dam and Belrose/Oxford Falls and may occasionally move through the 
project area. The existing road network acts as a physical barrier to fauna 
movement and it is unlikely the clearing resulting from the Concept Proposal 
would affect connectivity to the extent that it will result in fragmentation or 
isolation of habitat for this species. 

Conclusion Spotted-tailed Quoll habitat is highly unlikely to become more fragmented or 
isolated as a result of the proposed action. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The section of the study area to be removed/modified contains very limited den 
sites and comprises a small fragment of a quolls home range. 

Conclusion The habitat to be removed is highly unlikely to be important to the long-term 
survival to this species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  To date, no critical habitat has been declared for this species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A recovery plan has not been developed for this species. One of the major threats 
to the Spotted-Tailed Quoll is habitat loss, fragmentation and degradation. 35 
priority actions have been developed as part of a threat abatement plan.  

Conclusion As the habitat to be removed/modified is small and sub-optimal, it is unlikely that 
the proposed actions will impact on threat abatement plans. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species.  

Conclusion The actions proposed constitute the key threatening process ‘Clearing of native 
vegetation’. 
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Overall Conclusion 

It is unlikely that the proposed actions will negatively impact on the Spotted-Tailed Quoll. 
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Species: Falsistrellus tasmaniensis (Eastern False Pipistrelle), Miniopterus australis (Little 
Bentwing-Bat), Miniopterus schreibersii oceanensis (Eastern Bentwing-Bat), Mormopterus 

norfolkensis (Eastern Freetail-Bat), Myotis macropus (Southern Myotis), Saccolaimus 

flaviventris (Yellow-Bellied Sheathtail-Bat) and Scoteanax rueppellii (Greater Broad-Nosed 
Bat) 

Grouping: Microbats 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  These seven microbats are all listed as vulnerable under the TSC Act. No 
roosting structures or maternity caves have been identified on site and it is highly 
unlikely that breeding is occurring within the study area. The Eastern False 
Pipistrelle, Little Bentwing-Bat, Eastern Freetail-Bat, Southern Myotis, Yellow-
Bellied Sheathtail-Bat and Greater Broad-Nosed Bat would utilise hollow-bearing 
trees on site as roosting habitat and forage throughout the study area. The 
Eastern Bentwing-bat roosts in caves and man-made structures so is likely to 
only utilise the study area for foraging on occasion. 

Conclusion The proposed actions are unlikely to have an adverse effect on the life cycle of 
these species such that a viable local population is placed at risk of extinction. 
Suitable foraging habitat will be retained on site and no breeding sites will be 
affected.  

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

 

Response   

Conclusion Not applicable. 
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Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  There will be some loss of potential foraging habitat for these bat species but the 
site is not considered to provide significant foraging habitat and it is unlikely they 
will be utilizing this area for roosting given the lack of roosting sites and caves on 
site. 

Conclusion The actions proposed will result in a limited amount of microbat habitat to be 
removed. 

Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  These species are highly mobile, with the Eastern Bentwing-bat capable of 
dispersing within a 300 km range of maternity caves. The Yellow-bellied 
Sheathtail-bat potentially migrates seasonally. 

The area of habitat to be removed is a very small proportion of the home range of 
any of these species. 

Conclusion It is highly unlikely the microbat habitat will become fragmented or isolated as a 
result of the proposed actions. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  These species require suitable roosting, breeding and foraging habitat. 

Conclusion Given the habitat on site is not adequate to sustain populations of these microbat 
species it is unlikely the habitat to be modified or removed is important to the 
long-term survival of any of these bat species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  To date, no critical habitat has been declared for any of these seven microbat 
species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response No recovery plans have been developed for these species. Major threats include; 
disturbance to roosting and breeding sites and the application of pesticide in or 
adjacent to foraging areas. 

Conclusion Given the lack of roosting and breeding sites within the study area it is unlikely 
that the proposed actions will exacerbate existing threats to these microbat 
species. 
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Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species.  

Conclusion The actions proposed constitute the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

There is very little suitable foraging or roosting habitat available for the seven threatened micro 
bat species within the study area. While the proposed works may impact on some potential 
foraging habitat, the small area of disturbance and the wildlife corridor located nearby will ensure 
there is unlikely to be a significant impact on these species. 
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Species: Isoodon obesulus obesulus (Southern Brown Bandicoot) and Potorous tridactylus 

tridactylus (Long-nosed Potoroo) 

Grouping: Ground dwelling mammals with similar habitat requirements 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The Long-Nosed Potoroo is listed as vulnerable and the Southern Brown 
Bandicoot as endangered under the TSC Act. These species nest in shallow 
depressions or in thick vegetation. Mating can occur anytime of the year, with 
peaks in late winter to early summer. There is potential foraging and nesting 
habitat within the study area. Despite extensive surveys, these species have not 
been identified within the study area.  

Conclusion Although the proposed action is likely to have an adverse effect on the life cycle 
of these species such that a viable local population is placed at risk of extinction, 
there is no evidence that a local population exists on site. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

Response   

Conclusion Not applicable. 
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Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  The majority of nesting, foraging and breeding habitat within the study area will 
not be removed/modified as a result of this project. Habitat to be removed is 
restricted to the areas of vegetation adjacent to the existing roads. 

Conclusion The Bandicoot and Potoroo habitat to be removed or modified as a result of the 
proposed actions will be minor. 

Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  No individuals of either species were identified within the study area. Southern 
Brown Bandicoots have a limited home range of between 0.5 – 9 ha and the 
Long-nosed Potoroo home range between 2 and 5 ha. The study area is currently 
fragmented by several major roads and residential housing. 

No individuals of these species were recorded during field survey however they 
are known to occur elsewhere in the region. The existing road network acts as a 
physical barrier to fauna movement and it is unlikely the clearing resulting from 
the Concept Proposal would affect connectivity to the extent that it will result in 
habitat becoming fragmented or isolated. 

Conclusion It is unlikely that Bandicoot and Potoroo habitat will become fragmented as a 
result of the proposed actions as it already is highly fragmented. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The habitat to be removed contains sub-optimal nesting resources and limited 
feeding resources. Better quality habitat is located within the study area (that will 
not be removed by the Concept Proposal) and nearby in other parts of the Priority 
1 wildlife corridor (Warringah Council 2008). 

Conclusion The habitat to be removed is unlikely to be important habitat for this species due 
to its sub-optimal quality and better resources nearby. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  No critical habitat has been declared for either species. 

Conclusion Not applicable. 
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Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A recovery plan has been developed for the Southern Brown Bandicoot by DEC 
(2006). The recovery plan recommends management (retention and restoration) 
of habitat and better understanding of this species distribution and abundance. A 
recovery plan has not been developed for the Long-nosed Potoroo, but major 
threats include habitat loss, fragmentation and predation. 

Conclusion Given these species have not been detected on site and the amount of potential 
habitat loss is minimal, it is unlikely that the proposed actions will negatively 
impact on recovery plans and threat abatement strategies for either species. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on 
these species.  

Conclusion The actions proposed constitute the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

The proposed activity will permanently remove a about 5.7 ha of remnant vegetation that is 
considered possible habitat for the Southern Brown Bandicoot and Long-nosed Potoroo. 
However extensive trapping and other survey techniques have failed to find any evidence of 
these species existing within the study area. Therefore it is considered unlikely that the 
proposed action will have an impact on the Southern Brown Bandicoot or Long-nosed Potoroo. 
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Species: Petaurus australis (Yellow-Bellied Glider)  

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The Yellow-Bellied Glider is listed as vulnerable under the TSC Act. This species 
lives in family groups of between 2 and 6 individuals and also dens in family 
groups in hollows of large trees. This species are insectivores and exudivores, 
feeding on insects and saps. Population densities are low and the species has 
low breeding potential, producing a single young once a year. Despite extensive 
trapping and spotlight surveying within the study area, no evidence of Yellow-
Bellied Gliders was identified. 

Conclusion The proposed actions are unlikely to adversely affect the Yellow-Bellied Glider 
such that a viable local population of the species is placed at risk of extinction, 
given there is no evidence of a local population 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

 

Response   

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  All vegetation to be removed/modified as a result of the proposed actions is 
directly adjacent to the existing road network, which will result in the removal of 
small linear strips of potential habitat. 

Conclusion A small amount of vegetation is to be removed/modified as a result of the 
proposed actions. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  Family groups occupy home ranges of approximately 20-85 ha, with appropriate 
large hollow bearing trees and suitable sap and flowering resources. Yellow-
Bellied Gliders do not have overlapping home ranges, with one family group using 
its home range exclusively. 

The existing road network acts as a physical barrier to glider movement and it is 
unlikely the clearing resulting from the Concept Proposal would affect connectivity 
to the extent that it will result in fragmentation or isolation of habitat for this 
species. 

Conclusion Given the small amount of habitat to be removed, the large home range of this 
species and the highly fragmented landscape that is being modified, it is unlikely 
that the proposed action will result in fragmentation or isolation of the existing 
habitat. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  This species has a patchy distribution throughout its range. Fluctuation of food 
resources means Yellow-Bellied Glider habitat tends to be a mosaic of different 
tree species. A large number of tree species are used as a sap resource by the 
Yellow-Bellied Glider. 

The existing road network acts as a physical barrier to glider movement and it is 
unlikely the clearing resulting from the Concept Proposal would affect connectivity 
to the extent that it will result in fragmentation or isolation of habitat for this 
species. 

Conclusion Given the large number of food resources that can be utilized by this species and 
the limited number of nesting resources to be removed by the proposed action, 
the habitat to be removed/modified is unlikely to be important to the long-term 
survival of the Yellow-Bellied Glider. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  The Yellow-Bellied Glider is currently not eligible for declaration of critical habitat 
as it is not listed as endangered. 

Conclusion Not applicable. 
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Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A recovery plan was developed by NSW National Parks and Wildlife Service 
(2003). Threats to this species include; logging, clearing for agricultural and urban 
development and wildfire. In particular the loss of hollow bearing trees is 
particularly detrimental to this species. The retention of hollow-bearing trees on 
site where possible will aid any potential Yellow-Bellied Glider population in the 
area. 

Conclusion Given the small amount of clearing of sub-optimal habitat and the retention of 
hollow bearing trees where possible, it is unlikely that the proposed actions will 
interfere with the recovery plan for the Yellow-Bellied Glider. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species.  

Conclusion The actions proposed constitute the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

The proposed activity will remove a small amount of sub-optimal habitat of the Yellow-Bellied 
Glider. This species has a large home range and utilize a range of nutritional resources, so it is 
unlikely that the habitat to be removed will impact on this species. In addition, despite suitable 
habitat and extensive surveys, the species has not been identified on site. Therefore it is 
considered unlikely that the proposed action will have an impact on Yellow-Bellied Glider. 
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Species: Phascolarctos cinereus (Koala) 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The Koala is listed as vulnerable under the TSC Act. This species reaches sexual 
maturity at around 2 years of age, with females bearing pouch young for 6 
months and back young for 6 months before independence. The study area 
contains a small amount of feed and shelter tree species. It is highly unlikely that 
a local population exists on site. 

Conclusion The mature trees that are to be impacted as part of the proposed works are not 
considered to provide enough foraging resources suitable to sustain a local Koala 
population. Therefore it is unlikely the proposed works will have an adverse effect 
on the life cycle of this species to the extent that any potential local population will 
be placed at risk of extinction. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction 

Response   

Conclusion Not applicable 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

 

Response   

Conclusion Not applicable 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  Koala habitat is comprise of eucalypt forest and woodland and can be influenced 
by a range of factors include structural diversity of the vegetation, soil nutrients 
and size and disturbance of the habitat patch. 

Conclusion  A small amount of vegetation is to be removed/modified as a result of the 
proposed actions. It is unlikely to contain optimal Koala habitat. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  This species has the ability to modify their home range depending on the quality 
and amount of food available within an area, capable of occupying home ranges 
of several hundred hectares. 

The Koala can move over open ground in search of food trees. 

The existing road network acts as a physical barrier to fauna movement and it is 
unlikely the clearing resulting from the Concept Proposal would affect connectivity 
to the extent that it will result in fragmentation or isolation of habitat for this 
species. 

Conclusion Given the mobility of the species and the restricted habitat available on site, it is 
unlikely the habitat will become isolated as a result of the proposed actions. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The Koala can feed from over 100 tree species. Feed and shelter trees on site 
are limited. 

Conclusion The habitat to be removed/modified is highly unlikely to be important to the long-
term survival of species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  To date, no critical habitat has been declared for this species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A recovery plan has been developed for the Koala (DECC, 2008) and includes an 
overall objectives to ‘reverse the decline of the Koala in New South Wales, to 
ensure adequate protection, management and restoration of Koala habitat, and to 
maintain healthy breeding populations of Koalas throughout their current range’. 

Conclusion As there is no breeding population of Koalas, and limited suitable Koala habitat, 
on site the actions proposed will not interfere with the objectives of the recovery 
plan. 
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Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species.  

Conclusion The actions proposed constitute the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

The proposed actions are unlikely to negatively impact on the Koala given the low value of 
potential habitat on site compared to nearby habitat and mobility of the species. 
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Species: Pteropus poliocephalus (Grey-Headed Flying-Fox)  

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The grey-headed flying-fox is listed as vulnerable under the TSC Act and has 
been identified foraging within and flying over the study area. Mating occurs in 
early autumn in roosting camps and young are carried by mother for the first four-
five weeks after giving birth. Subsequently young are left in maternal camps while 
females forage. No camps have been identified on site or in the immediate 
surrounds. 

Conclusion The proposed actions are unlikely to have an adverse affect on the life cycle of 
the species such that any potential viable population will be placed at risk of 
extinction as there are no breeding sites present within the study area. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction 

 

Response   

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  A small amount of potential foraging habitat (about 5.7 ha) is likely to be removed 
as a result of the proposed action.  

Conclusion As there are no roosting or maternal camps within the study area and only 
minimal impact on foraging habitat, the proposed activity is likely to have a 
negligible impact on the species habitat. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  The grey-headed flying-fox is a highly mobile species; capable of daily foraging 
movements of around 15km from permanent camps, but can exceed 50 km per 
night. This species is also capable of migrating between camps in response to the 
availability of foraging resources. 

Conclusion Given the level of mobility, it is highly unlikely any potential grey-headed flying-fox 
habitat will become fragmented or isolated as a result of the proposed action. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The study area does not support a permanent grey-headed flying fox population, 
with no roosts located within the study area. The grey-headed flying-fox does 
would not rely on food resources within the study area, but forages 
opportunistically within range of camps. There are large expanses of potential 
foraging habitat in the locality. 

Conclusion The habitat to be removed/modified as a result of the proposed actions is likely to 
have little importance to the long-term survival of this species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  To date, no critical habitat has been declared under the TSC Act for this species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response A draft recovery plan has been prepared for the grey-headed flying-fox (DECCW, 
2009). The main objectives of the recovery plan are; reduce the impact of 
threatening processes, conserved their functional role as seed dispersers and 
pollinators, and improve information available to guide recovery plan. Objectives 
that may be relevant to this project include the protection of foraging habitat 
critical to their survival. However the study area does not constitute key foraging 
or roosting habitat. 

Conclusion Given the small extent of foraging habitat to be removed/modified, the project is 
unlikely to negatively impact on the objectives of the recovery plan. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute the majority of vegetation cover within the study area.  

Conclusion The proposed actions constitute the key threatening process ‘Clearing of native 
vegetation’. 
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Overall Conclusion 

It is unlikely that the proposed actions will have a significant impact on any local population of 
the Grey-headed Flying-fox. 
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Species: Hoplocephalus bungaroides (Broad-headed Snake)  

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  The species is listed as endangered under the TSC Act. Females produce live 
young from January to March and have low fecundity. The Broad-headed Snake 
shelters under rock crevices and flat sandstone rock on exposed cliffs and large 
tree hollows. 

Conclusion The study area contains only one area suitable for the broad-headed snake, in 
the areas containing rock and sandstone in ESU 5. This area will not be impacted 
by the proposed actions so it is unlikely there will be adverse impacts on the life 
cycle of the species such that a viable local population will be placed at risk of 
extinction. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

 

Response   

Conclusion Not applicable. 

Criterion (d) (d)   in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  Habitat of the Broad-headed Snake is confined to rock crevices, sand stone 
ridges and some hollow bearing trees in ESU 5. 

Conclusion Broad-headed Snake habitat present within ESU 5 is unlikely to be impacted by 
the proposed actions. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  The only Broad-headed Snake habitat within the study area is adjacent to the 
wildlife corridor and will not be removed by the proposed actions. 

Conclusion Broad-headed snake habitat will not be fragmented or isolated as a result of the 
proposed actions. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  The habitat to be removed is unlikely to be suitable for the broad-headed snake. 

Conclusion The habitat to be removed/modified by the proposed actions is unlikely to be 
important to the long term survival of the species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  No critical habitat has been declared for this species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response No recovery plan has been developed for this species. Threats include being hit 
by vehicles, removal of bush rock and removal of hollow bearing trees. Bushrock 
and hollow-bearing trees will be retained where possible. 

Conclusion The actions proposed are unlikely to negatively impact on threat abatement 
plans. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species.  

Conclusion The actions proposed constitute the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

It is highly unlikely that the Broad-headed Snake would be significantly impacted by the 
proposed actions. 
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Species: Varanus rosenbergi (Rosenberg's Goanna) 

Criterion (a) in the case of a threatened species, whether the action proposed is 
likely to have an adverse effect on the life cycle of the species such that 
a viable local population of the species is likely to be placed at risk of 
extinction  

Response  Rosenberg’s Goanna is listed as vulnerable under the TSC Act. Its key habitat 
requirements are termite mounds for nesting and large expanses for movement 
and foraging. The study area does not contain any termite mounds. 

Conclusion It is unlikely that the study area contains suitable nesting requirements for this 
species. Therefore it is unlikely that the proposed actions will have an adverse 
effect on the life cycle of this species such that that a viable local population 
would be placed at risk of extinction. 

Criterion (b) in the case of an endangered population, whether the action proposed 
is likely to have an adverse effect on the life cycle of the species that 
constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction  

Response   

Conclusion Not applicable. 

Criterion (c) in the case of an endangered ecological community or critically 
endangered ecological community, whether the action proposed:  

(i)     is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction  

(ii)    is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

Response   

Conclusion Not applicable. 

Criterion (d) in relation to the habitat of a threatened species, population or 
ecological community:  

(i)     the extent to which habitat is likely to be removed or modified as a 
result of the action proposed 

Response  Rosenberg’s Goanna shelter in hollow logs, burrows and under rock crevices, 
and requires termite mounds for nesting. The site does contain nutritional 
resources, with this species feeding on carrion, reptiles and small mammals that 
are available with the study area. 

Conclusion The study area contains sub-optimal habitat for this species, therefore any 
Rosenberg’s Goanna habitat to be removed as a result of the proposed actions 
will be minimal. 
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Criterion (ii)    whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action 

Response  Individuals require large areas to move over and are highly mobile. The study 
area contains sub-optimal habitat, of which only a small portion will be removed 
from an already highly fragmented landscape. The existing road network acts as 
a physical barrier to fauna movement and it is unlikely the clearing resulting from 
the Concept Proposal would affect connectivity to the extent that it will result in 
fragmentation or isolation of habitat for this species. 

Conclusion Habitat is unlikely to become more fragmented or isolated as a result of the 
proposed actions. 

Criterion (iii)   the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population or ecological 
community in the locality. 

Response  Limited nesting and shelter resources available within the study area. 

Conclusion The habitat to be removed is unlikely to impact on the long-term survival of this 
species. 

Criterion (e) whether the action proposed is likely to have an adverse effect on 
critical habitat (either directly or indirectly). 

Response  No critical habitat has been declared for this species. 

Conclusion Not applicable. 

Criterion (f) whether the action proposed is consistent with the objectives or 
actions of a recovery plan or threat abatement plan. 

Response To date, no recovery plans has been developed for Rosenberg’s Goanna. Nine 
priority actions have been identified, concerning increased knowledge of the 
ecology and habitat of this species and community engagement. 

Conclusion The actions proposed are consistent with these recovery strategies. 

Criterion (g) whether the action proposed constitutes or is part of a key threatening 
process or is likely to result in the operation of, or increase the impact 
of, a key threatening process. 

Response  Native species constitute more than 70% of vegetation cover within the study 
area. The proposed action constitutes the key threatening process ‘Clearing of 
native vegetation’ which has been highlighted as having a negative effect on this 
species.  

Conclusion The actions proposed constitute the key threatening process ‘Clearing of native 
vegetation’. 

Overall Conclusion 

The proposed actions are unlikely to have a significant impact on Rosenberg’s Goanna due to 
the sub-optimal habitat requirements available on site and the large home range size of this 
species. 
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Appendix 5: EPBC Act assessments of significance for Concept 
Proposal 

NOTE: In assessing Matters of National Environmental Significance (MNES) associated with 
impact or potential impact on: 

 Wetlands of international importance3 

 Listed threatened species and communities4 

 Listed migratory species5 

These/this assessment(s) may have been undertaken with prescribed designated mitigation 
measures that form part of the ‘Action6’. The effect of which is that these mitigation measures 
become a mandatory obligation based on Consent Authority approval to proceed. 

                                                
3 As detailed in Subdivision B, Division 1, Part 3 of the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) 
4 As detailed in Subdivision C, Division 1, Part 3 of the EPBC Act 
5 As detailed in Subdivision D, Division 1, Part 3 of the EPBC Act 
6 Action is as detailed in Section 523 of the EPBC Act 
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Species: Acacia terminalis subsp. terminalis (Sunshine Wattle) - E, Asterolasia elegans – E, 
Grevillea caleyi (Caley’s Grevillea) - E, Haloragodendron lucasii – E, Microtis angusii 
(Angus’s Onion Orchid) - E, Persoonia hirsuta (Hairy Geebung) - E, Prostanthera junonis 
(Somersby Mintbush) – E, Prostanthera marifolia (Seaforth Mintbush) - CE 

Criterion An action is likely to have a significant impact on a critically endangered or 
endangered species if there is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of a population 

Response  These species are known to occur in Duffys Forest Ecological Community 
(DFEC) and/or Smooth-barked Apple-Red Bloodwood-Sydney Peppermint 
Heathy Open Forest on Slopes of Dry Sandstone Gullies of Western and 
Southern Sydney, Sydney Basin which occurs on the study area. No critically 
endangered or endangered species were recorded in the study area following 
extensive targeted searches. 

Conclusion Given that no individuals of these species occur on the site, the proposed action 
is not likely to have a significant impact on these species leading to a long-term 
decrease in the size of a population. 

Criterion ii. reduce the area of occupancy of the species 

Response  5.7 ha of potential habitat for these species is proposed to be removed from the 
subject site. These species will not be able to occupy the study area after the 
proposed activity. 

Conclusion Given that no individuals of these species occur on the site, the proposed action 
is not likely to have a significant impact on these species leading to a reduction in 
the area of occupancy of the species. 

Criterion iii. fragment an existing population into two or more populations 

Response  No critically endangered or endangered species’ populations were recorded on 
the study area following extensive targeted searches. One record of Caley’s 
Grevillea was identified in the NSW Wildlife Atlas as occurring close to the 
Concept Proposal area. On further investigation this record had a 10km accuracy 
rating and the species was not identified during field survey. No existing 
populations of critically endangered or endangered species occur in the vicinity of 
the site. 

Conclusion The proposed activity is unlikely to fragment an existing population into two or 
more populations. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  Other areas of known and potential habitat for these species occur in the locality. 
Potential habitat for these species has been identified in the study area, however 
no individuals were identified during detailed targeted survey. Of the 5.7 hectares 
of potential habitat identified in the Concept Proposal area, about 2 hectares is in 
moderate to good condition. 

Conclusion The proposed activity is unlikely to adversely affect habitat critical to the survival 
of these species. 
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Criterion v. disrupt the breeding cycle of a population 

Response  No critically endangered or endangered species’ populations were recorded on 
the study area following extensive targeted searches. 

Conclusion Given that no individuals of these species will be removed, is unlikely to disrupt 
the breeding cycle of a population of these species. 

Criterion vi. modify, destroy, remove, isolate or decrease the availability or quality 
of habitat to the extent that the species is likely to decline 

Response  5.7 ha of potential habitat within study area will be removed. 

These species are known to occur in Duffys Forest Ecological Community and/or 
Smooth-barked Apple-Red Bloodwood-Sydney Peppermint Heathy Open Forest 
on Slopes of Dry Sandstone Gullies of Western and Southern Sydney, Sydney 
Basin which occurs on the study area.  

Extensive areas of known and potential habitat for these species occur in the 
locality, >8000ha of the open forest vegetation and about 240 ha of DFEC. 

These species were not recorded on the site after extensive targeted searches. 

Conclusion Although there will be removal of 5.7 ha of potential habitat, is unlikely to be to the 
extent that the species is likely to decline as no individuals or populations were 
found in the study area.  

Criterion vii. result in invasive species that are harmful to a critically endangered or 
endangered species becoming established in the endangered or 
critically endangered species’ habitat 

Response  The Concept Proposal has the potential to aid the spread of weeds due to the 
movement and/or introduction of soil, vehicles and equipment. 

A Site Erosion and Sediment Control Plan or Soil Water Management Plan, in 
accordance with the Blue Book, is to be implemented for the project.  

Weed, stormwater and pest management activities should be implemented as 
part of the environmental management framework for the site. 

Conclusion It is unlikely that the proposed action will result in invasive species that are 
harmful to a critically endangered or endangered species becoming established in 
the endangered or critically endangered species’ habitat. 
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Criterion viii. introduce disease that may cause the species to decline 

Response  The study area is potentially infected with Phytophthora cinnamomi although 
there is no evidence of widespread vegetation loss within the study area. These 
species are potentially susceptible to Phytophthora infection since they have 
been recorded in the vicinity of known Phytophthora infection. Further habitat 
disturbance may aid the spread of Phytophthora. 

Mitigation measures include controls on the movement of vehicles, and human 
traffic into Duffys Forest vegetation habitat, Western Australian Conservation and 
Land Management guidelines for Phytophthora cinnamomi will be adopted to 
minimise infection in to other areas. 

The proposed mitigation measures for Phytophthora will reduce the risk of spread 
this pathogen. 

Conclusion It is unlikely that the proposed action will introduce disease that may cause these 
species to decline. 

Criterion ix. interfere with the recovery of the species 

Response  The proposed activity will result in the removal of 5.7 ha of remnant native 
vegetation on the subject site. 

Proposed habitat loss is not consistent with the recovery plans or activities for 
these species. 

None of these species were observed in the study area. 

Conclusion The proposed activity is unlikely to interfere with the recovery of these species. 

Overall Conclusion 

The proposed activity will permanently remove approximately 5.7 ha of remnant native 
vegetation, which provides potential habitat for these species. However, despite targeted 
surveys, these species were not located within the study area. While it is unlikely these species 
are present, mitigation measures have been proposed to protect potential habitat and reduce 
threats. The proposed activity is unlikely to have a significant impact on these endangered and 
critically endangered species. 

Referral to DoE is not required. 

  



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 214 

Species: Acacia bynoeana (Bynoe’s Wattle) - V, Caladenia tessellata (Thick-lipped Spider-
orchid) – V, Cryptostylis hunteriana (Leafless Tongue-orchid) – V, Darwinia biflora – V, 
Eucalyptus camfieldii (Camfield’s Stringybark) – V, Lasiopetalum joyceae - V, Leptospermum 

deanei (Deane’s Tea-tree) – V, Melaleuca deanei (Deane’s Melaleuca) – V, Pimelea curviflora 
var. curviflora - V, Tetratheca glandulosa (Glandular Pink-bell) - V 

Criterion An action is likely to have a significant impact on a vulnerable species if 
there is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of an important population of a 
species 

Response  These species are known to occur in Duffys Forest Ecological Community and/or 
Smooth-barked Apple-Red Bloodwood-Sydney Peppermint Heathy Open Forest 
on Slopes of Dry Sandstone Gullies of Western and Southern Sydney, Sydney 
Basin which occurs on the study area.  

Pimelea curviflora var. curviflora and Glandular Pink-bell occur within a 1 km of 
the study area, but none of these records are in the study area and no specimens 
were found of these or any of the other species after targeted surveys for these 
species in the study area. 

No important populations of these species have been identified in relation to the 
study area. 

Conclusion The Concept Proposal will not lead to a long-term decrease in the size of an 
important population of these species. 

Criterion ii. reduce the area of occupancy of an important population 

Response  About 5.7 hectares of potential habitat for these species will be removed within the 
Concept Proposal area. Pimelea curviflora var. curviflora and Glandular Pink-bell 
occur close to the study area, but none of these records are in the study area and 
no specimens of these or any of the other species were found after targeted 
surveys for these species on the study area. 

No important populations of these species have been identified in relation to the 
study area. 

Conclusion The Concept Proposal will not reduce the extent of area of occupancy of an 
important population of these species. 

Criterion iii. fragment an existing important population into two or more populations 

Response  Pimelea curviflora var. curviflora and Glandular Pink-bell have been recorded in 
bushland to the east and south of the study area, but none of these records are in 
the study area and no specimens of these or any of the other species were found 
after targeted surveys for these species on the study area. 

Potential habitat to be removed is in an already fragmented, urbanised area 
bounded by roads, residential and industrial development. 

Conclusion The Concept Proposal will not fragment an existing population into two or more 
populations. 
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Criterion iv. adversely affect habitat critical to the survival of a species 

Response  Other areas of known and potential habitat for these species occur in the locality. 
Potential habitat for these species has been identified in the study area, however 
no individuals were identified during detailed targeted survey. 

Of the 5.7 hectares of potential habitat identified in the Concept Proposal area, 
about 2 hectares is in moderate to good condition. 

Conclusion The Concept Proposal will not adversely affect habitat critical to the survival of 
these species. 

Criterion v. disrupt the breeding cycle of an important populations 

Response  No important populations of these species have been identified in relation to the 
study area. 

Conclusion The Concept Proposal will not disrupt the breeding cycle of an important 
population of these species. 

Criterion vi. modify, destroy, remove or isolate or decrease the availability or quality 
of habitat to the extent that the species is likely to decline 

Response 5.7 ha of potential habitat within study area will be removed. 

These species are known to occur in Duffys Forest Ecological Community and/or 
Smooth-barked Apple-Red Bloodwood-Sydney Peppermint Heathy Open Forest 
on Slopes of Dry Sandstone Gullies of Western and Southern Sydney, Sydney 
Basin which occurs on the study area.  

Extensive areas of known and potential habitat for these species occur in the 
locality, >8000ha of the open forest vegetation and about 240 ha of DFEC. 

These species were not recorded on the site after extensive targeted searches. 

Conclusion Although there would be 5.7 ha of potential habitat removed, it is unlikely to be to 
the extent that the species is likely to decline as no individuals or populations were 
found in the study area.  

Criterion vii. result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species’ habitat 

Response The Concept Proposal has the potential to aid the spread of weeds due to the 
movement and/or introduction of soil, vehicles and equipment. A Site Erosion and 
Sediment Control Plan or Soil Water Management Plan, in accordance with the 
Blue Book, is to be implemented for the project. Weed, stormwater and pest 
management activities should be implemented as part of the environmental 
management framework for the site. 

Conclusion The proposed actions are unlikely to result in the spread of invasive species that 
are harmful to a vulnerable species becoming established in the vulnerable 
species’ habitat.  
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Criterion viii. introduce disease that may cause the species to decline 

Response The study area is potentially infected with Phytophthora cinnamomi. These 
species are potentially susceptible to Phytophthora infection since they have been 
recorded in the vicinity of known Phytophthora infection. Further habitat 
disturbance may aid the spread of Phytophthora. 

Mitigation measures include controls on the movement of vehicles, and human 
traffic into Duffys Forest vegetation habitat, Western Australian Conservation and 
Land Management guidelines for Phytophthora cinnamomi will be adopted to 
minimise infection in to other areas. 

The proposed mitigation measures for Phytophthora will reduce the risk of spread 
this pathogen. 

Conclusion The proposed activity is unlikely to spread a pathogen with potential to cause 
these species to decline. 

Criterion ix. interfere substantially with the recovery of the species 

Response Recovery Plans have been prepared for some of these species. Threats that have 
been identified that interfere with the recovery of these species, which are relevant 
to the proposed activity include vegetation removal.  Approximately 5.7 ha of 
potential habitat will be removed. Proposed habitat loss is not consistent with the 
recovery plans or activities for these species. 

None of these species have been observed in the study area. 

Conclusion The proposed activity is unlikely to interfere with the recovery of these species. 

Overall Conclusion 

The proposed activity will permanently remove approximately 5.7 ha of remnant native 
vegetation, which provides potential habitat for these species. However, despite targeted 
surveys, these species were not located within the study area. While it is unlikely these species 
are present, mitigation measures have been proposed to protect potential habitat and reduce 
threats. The proposed activity is unlikely to have a significant impact on these vulnerable 
species. 

Referral to DoE is not required. 
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Species: Dasyornis brachypterus (Eastern Bristlebird) 

Criterion An action is likely to have a significant impact on a critically endangered or 
endangered species if there is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of a population 

Response  This species is listed as endangered under the EPBC Act. The Sydney region is 
within the predicted range of this species, but not the known range. Known 
populations are restricted to three disjunct populations across south-eastern 
Australia. No population has been identified within the study area despite 
extensive bird surveys.  

Conclusion The proposed actions are unlikely to lead to a long-term decrease in the size of a 
population. 

Criterion ii. reduce the area of occupancy of the species 

Response  The Eastern Bristlebird has an area of occupancy of less than 120 km2. Known 
populations are restricted to three disjunct populations across south-eastern 
Australia. No population has been identified within the study area despite 
extensive bird surveys. 

Conclusion The proposed actions are unlikely to reduce the area of occupancy of this 
species. 

Criterion iii. fragment an existing population into two or more populations 

Response  Known populations are restricted to three disjunct populations across south-
eastern Australia. No population has been identified within the study area despite 
extensive bird surveys. In addition, the study area is already highly fragmented. 

Conclusion The proposed actions are unlikely to fragment an existing population. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  Critical habitat for this species is designated as all areas of known habitat. The 
study area does not contain known habitat for this species and would not be 
considered habitat critical to its survival. 

Conclusion The study area does not contain habitat critical to the survival of the eastern 
bristlebird. 

Criterion v. disrupt the breeding cycle of a population 

Response  The Eastern Bristlebird is cryptic and age of sexual maturity is not currently 
known. This species builds nests in grasses and sedges, with breeding between 
August and February. This species has low fecundity. No population has been 
identified within the study area despite extensive bird surveys. 

Conclusion The proposed actions are unlikely to disrupt the breeding cycle of a population. 
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Criterion vi. modify, destroy, remove, isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  The Eastern Bristlebird inhabits a broad range of habitat types and are defined by 
all having a similar structure of low, dense, ground or understorey vegetation. The 
study area has some potential habitat for this species, but this habitat is unlikely 
to be affected by the proposed action. 

Conclusion The proposed actions are unlikely to modify the availability or quality of habitat to 
the extent that this species will decline. 

Criterion vii. result in invasive species that are harmful to a critically endangered 
or endangered species becoming established in the endangered or 
critically endangered species’ habitat 

Response  One of the threats to the Eastern Bristlebird is predation by the pied currawong 
(Strepera graculina), fox and cat. These species are already located within the 
study area. 

Conclusion The proposed actions are unlikely to result in the establishment of an invasive 
species that is harmful to the eastern bristlebird. 

Criterion viii. introduce disease that may cause the species to decline 

Response  The study species is potentially infested with Phytophthora cinnamomi. 
Phytophthora induces die-back of vegetation and can affect the Eastern 
Bristlebird through the loss of cover, food resources and nesting habitat. Habitat 
disturbance may aid the spread of Phytophthora. Controls on the movement of 
vehicles, and human traffic into Duffys Forest vegetation habitat. Western 
Australian Conservation and Land Management guidelines for Phytophthora 
cinnamomi will be adopted to minimise infection to other areas. The proposed 
management controls for Phytophthora will reduce the risk of spread this 
pathogen. 

Conclusion The proposed activity is unlikely to spread a pathogen with potential to cause 
Southern Brown Bandicoot to decline. 

Criterion ix. interfere with the recovery of the species 

Response  Recovery actions that have been implemented for this species include predator 
control, protection of habitat within known population areas and monitoring of 
known populations 

Conclusion The proposed actions are unlikely to interfere with the recovery of this species or 
any of the recovery actions. 

Overall Conclusion 

It is unlikely that the Eastern Bristlebird will be negatively impacted by the proposed action. 

Referral to DoE is not required. 
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Species: Lathamus discolor (Swift Parrot) 

Criterion An action is likely to have a significant impact on a critically endangered or 
endangered species if there is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of a population 

Response  The Swift Parrot breeds in Tasmania and migrates to the Australian mainland in 
autumn. The species is semi-nomadic and forages in dry woodlands. The Swift 
Parrot occurs as a single population in Tasmania and migrates to different areas 
of NSW and Victoria. Key wintering habitat includes spotted gum (Corymbia 
maculata), swamp mahogany (E. robusta), Red Bloodwood (Eucalyptus 
gummifera) and Forest Red Gum (E. tereticornis) forests. This habitat is limited 
within the study area however, two Swift Parrots were identified near ESU 12 
during field surveys. 

Conclusion The proposed action is unlikely to lead to a long term decrease in the size of the 
population. 

Criterion ii. reduce the area of occupancy of the species 

Response  The area of occupancy has declined significantly since European settlement 
through the clearing of wintering and breeding habitats. The habitat to be 
removed as part of the proposed action is a small area (less than 10 ha) and 
contains only limited resources for this species. 

Conclusion The proposed action is unlikely to lead to a reduction in the area of occupancy of 
the Swift Parrot. 

Criterion iii. fragment an existing population into two or more populations 

Response  The Swift Parrot population is relatively stable at around 2000 breeding pairs. It 
undertakes the longest migration of any parrot species and is semi-nomadic 
within its wintering habitat. The area of habitat to be removed is minimal and 
located adjacent to existing roads fragmenting the study area. 

Conclusion The proposed action is unlikely to fragment the existing population of Swift 
Parrots. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  The Swift Parrot inhabits dry sclerophyll forests and woodlands and 
predominantly forages in habitats that are classified as endangered ecological 
communities. This species uses large trees to forage in. This habitat is limited 
within the study area however two Swift Parrots were identified near ESU 12 
during the field surveys. 

About 7.1 hectares of foraging habitat would be removed as a result of the 
Concept Proposal. This is a small area in relation to the large areas of habitat 
available for foraging in the locality. 

Conclusion The proposed action is unlikely to adversely affect habitat critical to the survival of 
this species. 
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Criterion v. disrupt the breeding cycle of a population 

Response  The Swift Parrot breeds in Tasmania and migrates to the Australian mainland 
during the winter months. 

Conclusion The proposed action will not result in the erection of any barriers to prevent Swift 
Parrot migration. 

Criterion vi. modify, destroy, remove, isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  The study area contains sub-optimal habitat for this species, with limited foraging 
resources. The area to be cleared is minimal. 

Conclusion The proposed action is highly unlikely to modify the availability or quality of Swift 
Parrot habitat to the extent that the species is likely to decline. 

Criterion vii. result in invasive species that are harmful to a critically endangered 
or endangered species becoming established in the endangered or 
critically endangered species’ habitat 

Response  The Swift Parrot is occasionally predated by cats, but this threat is fairly limited. 
This invasive species is already present within the study area. 

Conclusion The proposed action is highly unlikely to result in the establishment of an invasive 
species that is harmful to the Swift Parrot. 

Criterion viii. introduce disease that may cause the species to decline 

Response  Beak and feather disease is a threat to the Swift Parrot and is transmitted via the 
movement of common species carrying the disease.  

Conclusion The proposed action is highly unlikely to introduce a disease that may cause the 
species to decline. 

Criterion ix. interfere with the recovery of the species 

Response  The national Swift Parrot recovery plan was developed by Saunders (2005). 
Proposed actions include the management of Swift Parrot habitat at a landscape 
level, population monitoring and community education. 

Conclusion The proposed actions are unlikely to interfere with the recovery of this species. 

Overall Conclusion 

It is unlikely that the Swift Parrot will be significantly impacted by the proposed action. 

Referral to DoE is not required. 
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Species: Haliaeetus leucogaster (White-bellied Sea-Eagle) 

The White-bellied Sea-Eagle is listed as migratory under the EPBC Act.  

Criterion An action is likely to have a significant impact on a migratory species if there is 
a real chance or possibility that it will: 

i. substantially modify (including by fragmenting, altering fire regimes, 
altering nutrient cycles or altering hydrological cycles), destroy or isolate 
an area of important habitat for a migratory species 

Response  No suitable hunting or nesting habitat for the White-bellied Sea-eagle occurs in the 
study area. It was recorded flying over ESU 7 during surveys in March 2013. 

Conclusion The study area is unlikely to be important habitat for the White-bellied Sea-eagle. 

Criterion ii. result in an invasive species that is harmful to the migratory species 
becoming established in an area of important habitat for the migratory 
species 

Response  The Concept Proposal would not result in the establishment of an invasive species. 

No important habitat has been identified within the study area. 

Invasive species already present in the study area are not likely to affect the White-
bellied Sea-eagle. 

Conclusion The proposed actions are unlikely to result in an invasive species that is harmful to the 
White-bellied Sea-eagle becoming established in an area of important habitat. 

Criterion iii. seriously disrupt the lifecycle (breeding, feeding, migration or resting 
behaviour) of an ecologically significant proportion of the population of a 
migratory species 

Response  The White-bellied Sea-eagle is unlikely to utilise the study area for hunting. 

No breeding sites were identified in the study area. 

Conclusion It is highly unlikely that the proposed actions will disrupt the lifecycle of an ecologically 
significant proportion of the population of White-bellied Sea-eagle. 

Overall Conclusion 

As the study site provides no suitable hunting or nesting sites for the White-bellied Sea-eagle, it is 
considered that the Concept Proposal will not have a significant impact on this migratory species. 

Referral to Department of Environment is not required. 
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Species: Apus pacificus (Fork-tailed Swift) and Hirundapus caudacutus (White-throated 
Needletail) 

Criterion An action is likely to have a significant impact on a migratory species if there is 
a real chance or possibility that it will: 

i. substantially modify (including by fragmenting, altering fire regimes, 
altering nutrient cycles or altering hydrological cycles), destroy or isolate 
an area of important habitat for a migratory species 

Response  The Study Area is modified and occurs within an urban area. Vegetation and habitat in 
general in this area is likely to be heavily influenced by edge-effects.  

Use of the study area by the Fork-tailed Swift and White-throated Needletail would be 
rare. The relative importance of the affected area in relation to nearby available habitat 
is considered to be minor. 

Conclusion Given the disturbed state of the study area and its infrequency of use, the Concept 
Proposal would not substantially modify, destroy or isolate an important area of habitat 
for the Fork-tailed Swift or White-throated Needletail. 

Criterion ii. result in an invasive species that is harmful to the migratory species 
becoming established in an area of important habitat for the migratory 
species 

Response  Given the mitigation measures involved it is unlikely that the Concept Proposal would 
induce invasive species to become established in any area of important habitat for 
these species.  

Conclusion The proposed actions are unlikely to result in an invasive species that is harmful to one 
of the migratory species becoming established in an area of important habitat for the 
migratory species. 

Criterion iii. seriously disrupt the lifecycle (breeding, feeding, migration or resting 
behaviour) of an ecologically significant proportion of the population of a 
migratory species 

Response  Use of the study area by the Fork-tailed Swift and White-throated Needletail would be 
rare and would not involve an ecologically significant proportion of their populations.  

Both species breed in the northern hemisphere.  

Conclusion It is highly unlikely that the proposed actions will disrupt the lifecycle of an ecologically 
significant proportion of the population of these migratory species. 

Overall Conclusion 

As the study area provides only intermittent suitable habitat it is considered that the Concept Proposal 
will not have a significant impact on the Fork-tailed Swift or White-throated Needletail. 

Referral to Department of Environment is not required. 
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Species: Dasyurus maculatus (Spotted-Tailed Quoll) 

Criterion An action is likely to have a significant impact on a critically endangered or 
endangered species if there is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of a population 

Response  In NSW, the Spotted-tailed Quoll is known from National Parks, with a preference 
for mature wet forest that has not been disturbed. This species has a preference 
for hollow-bearing trees, logs, caves and rocks as den sites. The study area has 
limited den sites availability and no evidence of the presence of Spotted-tailed 
Quoll (ie. latrine sites, captures, sightings). 

Conclusion The proposed actions are unlikely to lead to a long-term decrease in the size of 
the population. 

Criterion ii. reduce the area of occupancy of the species 

Response  This species needs relatively intact vegetation in which to forage for birds and 
small animals. The only area of habitat within the study area that would fulfill 
these requirements is in ESU 5 that is attached to a section of wildlife corridor. 
Only a minor amount of vegetation is to be removed from this area and is 
adjacent to the existing road. 

Conclusion The proposed actions are unlikely to reduce the occupancy of the species. 

Criterion iii. fragment an existing population into two or more populations 

Response  No population has been recorded within the study area and habitat is sub-optimal 
quality to support a population. In addition this species has home ranges of 
between 620 – 2560 ha (males) and 90-650 ha (female). There are records for 
this species associated with larger patches of bushland to the north and south of 
the study area. 

The existing road network acts as a physical barrier to fauna movement and it is 
unlikely the clearing resulting from the Concept Proposal would fragment an 
existing population into one or more populations. 

Conclusion The proposed actions are unlikely to fragment an existing population. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  No den sites have been identified in the study area and habitat is sub-optimal 
quality to support a population. Larger areas of better quality habitat occur in the 
region  to the north and south of study area. 

Conclusion The proposed actions are unlikely to adversely affect habitat critical to the survival 
of this species. 

Criterion v. disrupt the breeding cycle of a population 

Response  Matings and birth occur over winter and young are left in maternal dens 8 weeks 
after birth. Given the sub-optimal and limited habitat available for the Spotted-
tailed Quoll it is unlikely that a population exists within the study area. 

Conclusion The proposed actions are unlikely to disrupt the breeding cycle of a population. 
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Criterion vi. modify, destroy, remove, isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  This species needs relatively intact vegetation in which to forage for birds and 
small animals. The only area of habitat within the study area that would fulfill 
these requirements is in ESU 5 that is attached to a section of wildlife corridor. 
About 2 ha of moderate to good condition native vegetation is to be removed as a 
result of the Concept Proposal from this area and is adjacent to the existing road. 

Conclusion The proposed actions are unlikely to modify the availability or quality of habitat to 
the extent that the Spotted-tailed Quoll is likely to decline. 

Criterion vii. result in invasive species that are harmful to a critically endangered 
or endangered species becoming established in the endangered or 
critically endangered species’ habitat 

Response  Predation from fox and dog is a threat to spotted-tailed quoll. These invasive 
species already occur within the study area. 

Conclusion The proposed actions are unlikely to result in the establishment of an invasive 
species that is harmful to the spotted-tailed quoll. 

Criterion viii. introduce disease that may cause the species to decline 

Response  There are no identified diseases that cause the species to decline. 

Conclusion The proposed actions are unlikely to introduce disease that may cause the 
Spotted-tailed Quoll to decline. 

Criterion ix. interfere with the recovery of the species 

Response  Threat abatement strategies include a change in 1080 baiting regimes and habitat 
management. Neither of these recovery strategies will be impacted by the 
proposed actions. 

Conclusion The proposed actions are unlikely to interfere with the recovery of this species. 

Overall Conclusion 

It is unlikely that the Spotted-tailed Quoll will be negatively impacted by the proposed action. 

Referral to DoE is not required. 
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Species: Isoodon obesulus obesulus (Southern Brown Bandicoot) 

Criterion An action is likely to have a significant impact on a critically endangered or 
endangered species if there is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of a population 

Response  This species is listed as endangered under the EPBC Act. Despite extensive 
surveys of the study area, no southern brown bandicoots have been identified on 
site. There is evidence of characteristics digs but may be attributed to the Long-
Nosed Bandicoot that has been identified within the study area. The proposed 
actions include the removal of some remnant vegetation immediately adjacent to 
the existing road network within the study area. This species requires dense 
cover and low vegetation for nesting and shelter.  

Conclusion If this species is present on site it is unlikely the proposed action will lead to a 
long-term decrease of a population. 

Criterion ii. reduce the area of occupancy of the species 

Response  Southern Brown Bandicoots occur over approximately 5000 km2 and their area is 
reducing, with localised extinctions occurring in New South Wales. All extant 
populations are considered to be important to the survival of this sub-species. 
The site is highly modified and despite extensive trapping the species has never 
been detected within the study area. Habitat adjacent to the area to be impacted 
by the Concept Proposal could potentially provide better quality habitat for this 
species. 

Conclusion It is unlikely that the proposed activities will result in a reduction in the area of 
occupancy of the southern brown bandicoot. 

Criterion iii. fragment an existing population into two or more populations 

Response  No population of Southern Brown Bandicoot has been identified on site. The 
study area is already highly fragmented, with major roads transecting the area. 
The habitat to be removed is adjacent to these roads and unlikely to further 
fragment any potential existing population. 

Conclusion The proposed activity is unlikely to fragment an existing population into two or 
more populations if it were present on site. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  The Concept Proposal will result in clearing of about 7.1 ha of potential foraging 
habitat for the species. This is a small area in comparison to larger areas of better 
quality habitat occur in the region to the north and south of study area.  

Conclusion The proposed actions are unlikely to adversely affect habitat critical to the survival 
of this species. 
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Criterion v. disrupt the breeding cycle of a population 

Response  Breeding season differs throughout this species geographical range and is linked 
to environmental factors and abundance of food resources. Young remain in the 
pouch for at least two months, after which mortality rates rise (invasive predators, 
road kill etc.) and juveniles disperse.  

Conclusion The site already has introduced predators (ie. foxes and cats) on site and is 
surrounded by roads. Any potential population on site would already have a 
disrupted breeding cycle with restricted access to breeding habitat. It is unlikely 
that the proposed works will disrupt the breeding cycle any further. 

Criterion vi. modify, destroy, remove, isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  Southern Brown Bandicoots inhabit a range of different habitat types, including 
shrubland, heathland, heathy open forest and woodland. They have a preference 
for dense ground cover. Vegetation structure is very important and they can 
utilize both native and exotic shrub cover as long as it has high vegetation 
structure. The habitat to be removed is located adjacent to the road network and 
is modified. 

Conclusion The availability and quality of habitat will not substantially decrease to the extent 
the southern brown bandicoot is likely to decline if the species was present within 
the study area. There is no evidence that there are located within the Concept 
Proposal area. 

Criterion vii. result in invasive species that are harmful to a critically endangered 
or endangered species becoming established in the endangered or 
critically endangered species’ habitat 

Response  Invasive species, including introduced predators and weed species, are already 
present on the study site. Weed invasion is capable of degrading habitat 
complexity. 

Conclusion It is unlikely that the proposed actions will result in additional invasive species 
becoming established in the area that are harmful to the Southern Brown 
Bandicoot. 

Criterion viii. introduce disease that may cause the species to decline 

Response  The study area is potentially infested with Phytophthora cinnamomi. Phytophthora 
induces die-back of vegetation and can affect Southern Brown Bandicoot through 
the loss of cover, food resources and nesting habitat. Habitat disturbance may aid 
the spread of Phytophthora. Controls on the movement of vehicles, and human 
traffic into Duffys Forest vegetation habitat. Western Australian Conservation and 
Land Management guidelines for Phytophthora cinnamomi will be adopted to 
minimise infection to other areas. The proposed management controls for 
Phytophthora will reduce the risk of spread this pathogen. 

Conclusion The proposed activity is unlikely to spread a pathogen with potential to cause 
Southern Brown Bandicoot to decline. 
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Criterion ix. interfere with the recovery of the species 

Response  Clearance/modification of understorey vegetation and high-quality habitat for 
urban, agricultural and pastoral purposes, isolation of populations through habitat 
fragmentation and invasive predators all negatively affect the Southern Brown 
Bandicoot. Abatement of these key threats will be beneficial to the recovery of the 
species.  

Conclusion Despite the fact that this project will require the removal of vegetation on site, it is 
not expected that this will adversely impact on the potential for the species to 
recover in this area, due to the fragmented habitat and the species not being 
detected within the study area. 

Overall Conclusion 

Given the highly modified and disjunct habitat and the lack of Southern Brown Bandicoots being 
detected, it is unlikely that the proposed works will negatively impact upon these species, their 
habitats or their potential for recovery.  

Referral to DoE is not required 
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Species: Heleioporus australiacus (Giant Burrowing Frog)  

Criterion An action is likely to have a significant impact on a vulnerable species if there 
is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of an important population of a 
species 

Response  This species has not been detected in surveys conducted within the study area. The 
study area is likely to provide only sub-optimal habitat for the Giant Burrowing Frog, 
with only small ephemeral pools after rain and a lack of sandstone ridges, with the 
exception of ESU 5. However this habitat will not be impacted by the proposed 
actions. No important population has been identified on site. 

Conclusion It is unlikely that the proposed actions will have a significant impact leading to a 
long-term decrease in the size of an important population. 

Criterion ii. reduce the area of occupancy of an important population 

Response  There are no population estimates available for this species, but the northern 
population is largely confined to the sandstone geology around the Sydney Basin 
region. No important population has been identified on site. 

Conclusion It is unlikely that the proposed actions will reduce the area of occupancy of an 
important population. 

Criterion iii. fragment an existing important population into two or more 
populations 

Response  It is unlikely an important population exists on site. In addition all potential habitat is 
unlikely to be impacted by the proposed works. 

Conclusion Therefore it is unlikely that the proposed actions will fragment and existing important 
population. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  Habitat for this species will not be impacted by the proposed actions. 

Conclusion The proposed actions are unlikely to adversely affect habitat critical to the survival of 
this species. 

Criterion v. disrupt the breeding cycle of an important population s 

Response  It is unlikely that an important population exists on site. In addition the road works 
are restricted to adjacent to the existing road and will not directly influence 
ephemeral pools and streams located within the study area. 

Conclusion The actions are unlikely to disrupt the breeding cycle of an important population. 
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Criterion vi. modify, destroy, remove or isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  This species is associated with sandstone ridges, sandy soils supporting heath 
vegetation in the northern part of its distribution, with a preference for semi-
permanent or ephemeral streams 

The only suitable habitat within the study area is unlikely to be impacted by the 
proposed works, with vegetation removal/modification restricted to the areas 
adjacent to the existing roads. 

Conclusion It is unlikely that the actions will alter the availability or quality of habitat to the extent 
that this species is likely to decline. 

Criterion vii. result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species’ habitat 

Response  The proposed works do not involve procedures that are likely to increase the 
potential for invasive species to be present if best practice techniques are employed.  

Conclusion With adherence to best practice construction techniques and ongoing management, 
the Concept Proposal will not result in invasive species that are harmful to a 
vulnerable species becoming established in the species’ habitat. 

Criterion viii. introduce disease that may cause the species to decline 

Response  The proposed works do not involve procedures that are likely to increase the 
potential for introduced diseases to be present if best practice techniques in regards 
to the spread of chytrid fungus are employed. 

Conclusion With adherence to best practice construction techniques and ongoing management, 
the Concept Proposal will not introduce disease that may cause the species to 
decline. 

Criterion ix. interfere substantially with the recovery of the species 

Response  The recovery strategies for this species are still in the development stage, with 
priority actions to determine threats and species distribution as well as develop 
management strategies. 

Conclusion It is unlikely that the clearance of less than 6 ha of sub-optimal habitat within the 
study area, where this species has not been detected, is unlikely to interfere with the 
recovery of this species. 

Overall Conclusion 

The proposed actions are unlikely to negatively impact the Giant Burrowing Frog. 

A referral to DoE is not required. 
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Species: Litoria littlejohni (Littlejohn's Tree Frog) 

Criterion An action is likely to have a significant impact on a vulnerable species if there 
is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of an important population of a 
species 

Response  Littlejohn’s Tree Frog inhabits forest, coastal woodland and heath but is not 
associated with a specific vegetation type. Breeding habitat is known but non-
breeding habitat is not, however it tends to be restricted to relatively undisturbed 
vegetation with unpolluted waters. Littlejohn’s Tree Frog has not been identified on 
site and the only ESU 5 has potential habitat. This habitat will not be directly 
impacted by the proposed actions. 

Conclusion As no Littlejohn Tree Frog habitat will be altered, the Concept Proposal is unlikely to 
lead to a decrease in any important population. 

Criterion ii. reduce the area of occupancy of an important population 

Response  This species has a very wide distribution across eastern NSW and north-east 
Victoria, but there are very few records of occurrence. It is unlikely that an important 
population exists within the study area given the highly modified nature of the area 
and limited water courses. 

Conclusion The proposed activity is unlikely to reduce the area of occupancy of an important 
population of Littlejohn’s tree frog. 

Criterion iii. fragment an existing important population into two or more 
populations 

Response  This species has a very wide distribution across eastern NSW and north-east 
Victoria, but there are very few records of occurrence. It is unlikely that an important 
population exists within the study area given the highly modified and fragmented 
nature of the area and limited water courses. 

Conclusion The proposed activity is unlikely to reduce the area of occupancy of an important 
population of Littlejohn’s tree frog. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  Habitat for this species will not be impacted by the proposed actions. 

Conclusion The proposed actions are unlikely to adversely affect habitat critical to the survival of 
this species. 

Criterion v. disrupt the breeding cycle of an important population s 

Response  Breeding habitat varies between a range of water bodies including rocky streams, 
semi-permanent dams, ditches, isolated pools, creeks and temporary pools with 
water runoff. ESU 5 is the only area that has potential breeding habitat. This habitat 
will not be directly impacted by the proposed actions, but road run off should be 
managed to prevent indirect impacts, such as pollution of water bodies. 

Conclusion The proposed activity is unlikely to disrupt the breeding cycle of an important 
population. 
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Criterion vi. modify, destroy, remove or isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  Littlejohn’s Tree Frog has not been identified on site and the only ESU 5 has 
potential habitat. This habitat will not be directly impacted by the proposed actions. 

Conclusion The proposed activity is unlikely to modify the availability or quality of habitat to the 
extent that Littlejohn’s tree frog is likely to decline. 

Criterion vii. result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species’ habitat 

Response  The invasive mosquitofish (Gambusia holbrooki) is one potential threat to Littlejohn’s 
tree frog through a decline in recruitment success. The proposed actions will not 
increase the risk of mosquitofish being released in the area. 

Conclusion The proposed activity is unlikely to result in the establishment of an invasive species 
harmful to Littlejohn’s Tree Frog. 

Criterion viii. introduce disease that may cause the species to decline 

Response  The proposed works do not involve procedures that are likely to increase the 
potential for introduced diseases to be present if best practice techniques in regards 
to the spread of chytrid fungus are employed. 

Conclusion With adherence to best practice construction techniques and ongoing management, 
the Concept Proposal will not introduce disease that may cause the species to 
decline. 

Criterion ix. interfere substantially with the recovery of the species 

Response  The main management of this species is preventing the spread of chytrid fungus. 
With adherence to best practice construction techniques and ongoing management, 
the Concept Proposal will not introduce disease. 

Conclusion The proposed activity is unlikely to interfere substantially with the recovery of this 
species. 

Overall Conclusion 

The proposed actions are unlikely to negatively impact the Littlejohn’s tree frog. 

A referral to DoE is not required. 
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Species: Phascolarctos cinereus (Koala) 

Criterion An action is likely to have a significant impact on a vulnerable species if there 
is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of an important population of a 
species 

Response  Habitat on the subject site is highly modified with only a small amount of feed tree 
species potentially available. No sign was identified of this species during surveys 
onsite and it is highly unlikely that a local population exists. 

Conclusion The mature trees that are to be impacted as part of the proposed works are not 
considered to provide substantial foraging resources suitable to sustain a local 
Koala population. Therefore the extent of Koala habitat to be removed or modified is 
minor. The proposed works will not lead to a long-term decrease in the size of an 
important population. 

Criterion ii. reduce the area of occupancy of an important population 

Response  No sign was identified of this species during surveys onsite and it is highly unlikely 
that a local population exists. The mature trees that are to be impacted as part of the 
proposed works are not considered to provide foraging resources suitable to sustain 
a local Koala population. 

Conclusion Therefore the extent of Koala habitat to be removed or modified is minor. The 
proposed works will not reduce the areas of occupancy of an important population. 

Criterion iii. fragment an existing important population into two or more 
populations 

Response  An important population has not been recorded within the study area 

Conclusion Not applicable. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response   Habitat is sub-optimal quality to support a population. Larger areas of better quality 
habitat occur in the region  to the north and south of study area. 

Conclusion The proposed actions are unlikely to adversely affect habitat critical to the survival of 
this species. 

Criterion v. disrupt the breeding cycle of an important population s 

Response  Habitat on the subject site is highly modified with only a small amount of feed and 
shelter trees available. No sign was identified of this species during surveys onsite 
and it is highly unlikely that a local population exists. The area does not constitute 
critical habitat for breeding and the footprint of works is confined to a small area 
(<15 ha). 

Conclusion The proposed works will not disrupt the breeding cycle of an important population. 
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Criterion vi. modify, destroy, remove or isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  This species has the ability to modify their home range depending on the quality and 
amount of food available within an area, capable of occupying home ranges of 
several hundred hectares. 

The Koala can move over open ground in search of food trees. 

Conclusion Given the mobility of the species and the restricted habitat available on site, it is 
unlikely the proposed actions will change the availability and quality of habitat to the 
extent that this species will decline. 

Criterion vii. result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species’ habitat 

Response  The proposed works do not involve procedures that are likely to increase the 
potential for invasive species to be present if best practice techniques are employed. 

Conclusion With adherence to best practice construction techniques and ongoing management, 
the Concept Proposal will not result in invasive species that are harmful to a 
vulnerable species becoming established in the species’ habitat. 

Criterion viii. introduce disease that may cause the species to decline 

Response  The proposed works do not involve procedures that are likely to increase the 
potential for introduced diseases to be present if best practice techniques are 
employed. 

Conclusion With adherence to best practice construction techniques and ongoing management, 
the Concept Proposal will not introduce disease that may cause the species to 
decline. 

Criterion ix. interfere substantially with the recovery of the species 

Response  The proposed works constitutes part of the key threatening process of ‘clearing 
native vegetation’, due to the small amount of feed trees occurring within the area of 
direct impact. However, this remnant is unlikely to be important for the species in the 
region due to the limited amount of habitat in the locality. 

Conclusion While a small amount of potential habitat will be cleared, mitigation measures 
recommend the retention of mature vegetation where possible. Therefore It is 
unlikely that the actions proposed will interfere substantially with the recovery of the 
species. 

Overall Conclusion 

The proposed development is not considered to negatively impact on the Koala. This is due to the 
low value of the potential habitat and high mobility of this species. In addition, no individuals have 
been recorded within the study area during surveys. 

A referral to DoE is not required. 
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Species: Potorous tridactylus tridactylus (Long-nosed Potoroo) 

Criterion An action is likely to have a significant impact on a vulnerable species if there 
is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of an important population of a 
species 

Response  Despite extensive surveys of the study area, no Long-nosed Potoroos have been 
identified on site. There is evidence of characteristics digs but may be attributed to 
the Long-nosed Bandicoot that has been identified within the study area. The 
proposed actions include the removal of some remnant vegetation immediately 
adjacent to the existing road network within the study area. This species requires 
dense cover and low vegetation for nesting and shelter.  

Conclusion If this species is present on site it is unlikely the proposed action will lead to a long-
term decrease of a population. 

Criterion ii. reduce the area of occupancy of an important population 

Response  This species occurs in NSW, Victoria and Queensland. In Queensland and NSW it is 
sparsely distributed and there is only limited information available regarding habitat 
preferences. Given the extensive survey of the study area, it is unlikely that this site 
contains an important population of Long-nosed Potoroo.  

Conclusion The proposed activity is unlikely to reduce the area of occupancy of an important 
population. 

Criterion iii. fragment an existing important population into two or more 
populations 

Response  This species has a very small home range of between 1.4 and 2 ha. Given the 
extensive survey of the study area, it is unlikely that this site contains an important 
population of Long-nosed Potoroo. Furthermore, the study area is highly fragmented 
already. The propose works are to impact vegetation directly adjacent to the existing 
road network. 

Conclusion The proposed activity is unlikely to fragment an existing important population. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  The Concept Proposal will result in clearing of about 5.7 ha of potential foraging 
habitat for the species. This is a small area in comparison to larger areas of better 
quality habitat occur in the region to the north and south of study area.  

Conclusion The proposed actions are unlikely to adversely affect habitat critical to the survival of 
this species. 

Criterion v. disrupt the breeding cycle of an important population s 

Response  The main habitat requirement for this species is the availability of dense vegetation 
for cover and denning. The Long-nosed Potoroo is capable of breeding year round, 
but requires this habitat component. 

Conclusion The proposed activity is unlikely to disrupt the breeding cycle of an important 
population. 
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Criterion vi. modify, destroy, remove or isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  The main habitat requirement for this species is the availability of dense vegetation 
for cover and denning. The propose works are to impact vegetation directly adjacent 
to the existing road network in a highly modified environment. The areas to be 
impacted contain sub-optimal habitat. 

Conclusion The proposed activity is unlikely to modify the availability or quality of habitat to the 
Long-nosed Potoroo to the extent that the species is likely to decline. 

Criterion vii. result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species’ habitat 

Response  One of the major threats to this species is predation by introduced species (fox and 
cat). These invasive species are already present within the study area. 

Conclusion The proposed activity is unlikely to result in the establishment of an invasive species 
that is harmful to the Long-nosed Potoroo. 

Criterion viii. introduce disease that may cause the species to decline 

Response  The study area is potentially infested with Phytophthora cinnamomi. Phytophthora 
induces die-back of vegetation and can affect Potoroos through the loss of cover, 
food resources and nesting habitat. Habitat disturbance may aid the spread of 
Phytophthora. Western Australian Conservation and Land Management guidelines 
for Phytophthora cinnamomi should be adopted to minimise infection to other areas. 
The proposed management controls for Phytophthora will reduce the risk of spread 
this pathogen. 

Conclusion The proposed activity is unlikely to spread a pathogen with potential to cause the 
Long-nosed Potoroo to decline. 

Criterion ix. interfere substantially with the recovery of the species 

Response  Threat abatement strategies include widespread fox baiting and the retention of 
forest vegetation. The habitat to be removed is a small area of sub-optimal habitat. 

Conclusion The proposed activity is unlikely to interfere substantially with the recovery of the 
Long-nosed Potoroo. 

Overall Conclusion 

The proposed actions are unlikely to negatively impact the Long-nosed Potoroo. 

A referral to DoE is not required. 
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Species: Pteropus poliocephalus (Grey-Headed Flying-Fox) 

Criterion An action is likely to have a significant impact on a vulnerable species if there 
is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of an important population of a 
species 

Response  Foraging habitat is present within the Concept Proposal area with feed tree species 
present, but limited shelter tree species potentially available. The species was 
identified foraging within and flying over the study area during field surveys.. 

Conclusion The mature trees that are to be impacted as part of the proposed works are not 
considered to provide foraging resources suitable to sustain a local Grey-headed 
Flying-fox population. Therefore the extent of Flying-fox habitat to be removed or 
modified is minor. The proposed works will not lead to a long-term decrease in the 
size of an important population. 

Criterion ii. reduce the area of occupancy of an important population 

Response  This species requires foraging resources and roosting sites. Roosting sites have 
large numbers of Grey-headed Flying-foxes congregating in large trees. The species 
was identified foraging within and flying over the study area during field surveys, 
however it is not a roosting site.. 

Conclusion The mature trees that are to be impacted as part of the proposed works are not 
considered to provide foraging resources suitable to sustain a Grey-headed Flying-
fox population. Therefore the extent of habitat to be removed or modified is minor. 
The proposed works will not reduce the areas of occupancy of an important 
population. 

Criterion iii. fragment an existing important population into two or more 
populations 

Response  Grey-headed Flying-foxes can travel up to 60-70 km per night in search of foraging 
resources and migrates in response to changes in amount and location of flowering 
vegetation. The species was identified foraging within and flying over the study area 
during field surveys.. Some large trees will be retained on site adjacent to roadside 
vegetation which will limit further fragmentation of habitat. 

Conclusion Given the restricted habitat available, this species ability to adapt foraging behaviour 
to resource availability and high level of mobility, it is highly unlikely that the 
proposed actions will result in the fragmentation of an existing important population 
of Grey-headed Flying-foxes.  

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  About 5.7 hectares of foraging habitat would be removed as a result of the Concept 
Proposal. This is a small area in relation to the large areas of habitat available for 
foraging in the locality. No camps have been identified within the study area. 

Conclusion The proposed actions are unlikely to adversely affect habitat critical to the survival of 
this species. 
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Criterion v. disrupt the breeding cycle of an important population  

Response  Following breeding, females relocate with young to maternal camps. No roosting 
sites or maternal camps were identified on site. The species was identified foraging 
within and flying over the study area during field surveys. 

Conclusion Given that important resources for breeding are not available on site, it is highly 
unlikely that the proposed actions will disrupt the breeding cycle of an important 
population.  

Criterion vi. modify, destroy, remove or isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  Habitat on the site is highly modified, however, suitable foraging habitat for the Grey-
headed Flying-fox exist in remnant native bushland and streetscapes. This species 
was recorded in multiple locations within the study are on numerous occasions. No 
suitable roost sites occur. Grey-headed Flying-foxes can travel up to 60-70 km per 
night in search of foraging resources and migrates in response to changes in 
amount and location of flowering vegetation 

Conclusion The proposed actions are highly unlikely to decrease the availability or quality of 
habitat to the extent that the species is likely to decline.  

Criterion vii. result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species’ habitat 

Response  The proposed works do not involve procedures that are likely to increase the 
potential for invasive species to be present if best practice techniques are employed. 

Conclusion With adherence to best practice construction techniques and ongoing management, 
the Concept Proposal will not result in invasive species that are harmful to a 
vulnerable species becoming established in the species’ habitat. 

Criterion viii. introduce disease that may cause the species to decline 

Response  The proposed works do not involve procedures that are likely to increase the 
potential for introduced diseases to be present if best practice techniques are 
employed. 

Conclusion With adherence to best practice construction techniques and ongoing management, 
the Concept Proposal will not introduce disease that may cause the species to 
decline. 

Criterion ix. interfere substantially with the recovery of the species 

 

Response  

An action plan has been developed and recovery strategies for the Grey-headed 
Flying-fox include abatement of threats such as habitat loss and fragmentation, 
competition and hybridisation, pollutants and pathogens. 

Conclusion While a small amount of potential habitat will be cleared, It is unlikely that the actions 
proposed will interfere substantially with the recovery of the species. 



 

 
 

Northern Beaches Hospital Connectivity and Network Enhancements Biodiversity Assessment Report  Page | 238 

Overall Conclusion 

The proposed development is not considered to negatively impact on the Grey-headed Flying-fox 
This is due to the low value of the potential habitat and the lack of this species roosting or feeding 
within the study area. 

A referral to DoE is not required. 
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Species: Pseudomys novaehollandiae (New Holland Mouse) 

Criterion An action is likely to have a significant impact on a vulnerable species if there 
is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of an important population of a 
species 

Response  Despite extensive trapping within the study area, the New Holland Mouse has not 
been detected on site. This species has eight metapopulations, with the closest one 
located in Kuringai Chase National Park. 

Conclusion It is unlikely that an important population exists on site or that the actions will lead to 
any long-term decrease. 

Criterion ii. reduce the area of occupancy of an important population 

Response  It is unlikely that an important population exists on site. The area of occupancy of 
this species estimated to be approximately 420 km2. The actions will likely result in a 
loss of less than 10 hectares of potential habitat. 

Conclusion It is unlikely that the proposed actions will result in a reduction of the area of 
occupancy of any important population. 

Criterion iii. fragment an existing important population into two or more 
populations 

Response  It is unlikely an important population exists on site. 

Conclusion Therefore it is unlikely that the proposed actions will fragment and existing important 
population. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  The Concept Proposal will result in clearing of about 5.7 ha of potential foraging 
habitat for the species. This is a small area in comparison to larger areas of better 
quality habitat occur in the region to the north and south of study area.  

Conclusion The proposed actions are unlikely to adversely affect habitat critical to the survival of 
this species. 

Criterion v. disrupt the breeding cycle of an important population s 

Response  It is unlikely that an important population exists within the study area. 

Conclusion The proposed actions are unlikely to disrupt the breeding cycle of an important 
population. 
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Criterion vi. modify, destroy, remove or isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  This species occurs across an area of approximately 90,000 km2 and has 
approximately seven metapopulations in habitat of open woodland, open heathland 
and vegetated sand dunes. The area of habitat to be removed is less than 10 
hectares and there is no evidence of this species within the study area. 

Conclusion It is unlikely that the actions will alter the availability or quality of habitat to the extent 
that this species is likely to decline. 

Criterion vii. result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species’ habitat 

Response  Invasive weed species and feral animals are currently present on the site. 

Conclusion The actions are unlikely to result in invasive species that are harmful to the New 
Holland Mouse becoming established as it is likely the already are on site. 

Criterion viii. introduce disease that may cause the species to decline 

Response  The proposed works do not involve procedures that are likely to increase the 
potential for introduced diseases to be present if best practice techniques are 
employed. 

Conclusion With adherence to best practice construction techniques and ongoing management, 
the Concept Proposal will not introduce disease that may cause the species to 
decline. 

Criterion ix. interfere substantially with the recovery of the species 

Response  Threats to this species include habitat loss and modification, inappropriate fire 
regimes, predation and competition, climate change and a lack of understanding 
surrounding the ecology and response to disturbances. 

Conclusion The actions are unlikely to exacerbate any of these threats to the extent that it will 
interfere with the recovery of the species. 

Overall Conclusion 

The proposed actions are unlikely to negatively impact the New Holland Mouse. 

A referral to DoE is not required. 
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Species: Hoplocephalus bungaroides (Broad-headed Snake) 

Criterion An action is likely to have a significant impact on a vulnerable species if 
there is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of an important population of 
a species 

Response  The Broad-headed Snake is restricted to the sandstone ridges of the Sydney Basin 
and found in rocky outcroppings and associated sclerophyll forest and woodland. 
The only habitat within the study area suitable for the Broad-headed Snake is 
within ESU 5. This habitat will not be removed as part of the Concept Proposal. 

Conclusion The proposed actions are unlikely to lead to a long-term decrease in the size of an 
important population. 

Criterion ii. reduce the area of occupancy of an important population 

 

Response  

The Broad-headed Snake is restricted to the sandstone ridges of the Sydney Basin 
and found in rocky outcroppings and associated sclerophyll forest and woodland. 
The only habitat within the study area suitable for the Broad-headed Snake is 
within ESU 5. This habitat will not be removed as part of the Concept Proposal. 

Conclusion The proposed actions are unlikely to reduce the area of occupancy of an important 
population. 

Criterion iii. fragment an existing important population into two or more 
populations 

Response  The Broad-headed Snake occupies discrete home ranges of around 3 ha. 
Individuals show high site fidelity. The study area is highly fragmented. The only 
habitat within the study area suitable for the Broad-headed Snake is within ESU 5. 
This habitat will not be removed as part of the Concept Proposal. 

Conclusion The proposed actions are unlikely to fragment an existing important population of 
broad-headed snake. 

Criterion iv. adversely affect habitat critical to the survival of a species 

Response  There is some potential habitat for this species in ESU 5, however, this habitat will 
not be removed as a result of the Concept Proposal. 

Conclusion The proposed actions are unlikely to adversely affect habitat critical to the survival 
of this species. 

Criterion v. disrupt the breeding cycle of an important population s 

Response  Mating occurs from autumn to spring and females give birth between January and 
April to litters of between 4 and 12 young. Juvenile growth and maturation is very 
slow. Young only disperse short distances. The only habitat within the study area 
suitable for the Broad-headed Snake is within ESU 5. This habitat will not be 
removed as part of the Concept Proposal. 

Conclusion The proposed actions are unlikely to disrupt the breeding cycle of an important 
population. 
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Criterion vi. modify, destroy, remove or isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to decline 

Response  The only habitat within the study area suitable for the Broad-headed Snake is 
within ESU 5. This habitat will not be removed as part of the Concept Proposal. 

Conclusion The proposed actions are unlikely to modify the availability or quality of habitat to 
the extent that the species is likely to decline. 

Criterion vii. result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species’ habitat 

Response  Foxes and cats are potential predators of the Broad-headed Snake. These invasive 
species are already established within the study area. 

Conclusion The proposed actions are unlikely to result in the establishment of invasive species 
harmful to the broad-headed snake. 

Criterion viii. introduce disease that may cause the species to decline 

Response   

Conclusion Not applicable. 

Criterion ix. interfere substantially with the recovery of the species 

Response  Major threats to this species include clearance of habitat and the disturbance and 
removal of bush rock. No broad-snake habitat will be removed by the proposed 
actions. 

Conclusion The proposed actions are unlikely to interfere substantially to the recovery of this 
species. 

Overall Conclusion 

The proposed actions are unlikely to negatively impact the Broad-headed Snake. 

A referral to DoE is not required. 
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Appendix 6: Risk matrix – likelihood of occurrence based on desktop and ground-truthing. 
 

 Likelihood of Occurrence based on further investigations e.g. on-ground 

 

 Descriptions Species not identified 

and suitable habitat 

occurs > 10 km away 

from the Study Site 

 

Species not 

identified but 

suitable habitat 

occurs within 1 km of 

the Study Site 

 

Species not 

identified and no 

suitable habitat 

occurs within the 

Study Site 

Species not 

identified but 

partially disturbed or 

degraded habitat 

occurs within the 

Study Site 

 

Species not 

identified but 

suitable habitat 

occurs within the 

Study Site 

Species identified 

and suitable 

habitat occurs 

within the Study 

Site 

Likelihood of Occurrence - based on desktop assessments 

 

 
F E D C B A 

Expected to occur during the Project or beyond the Project  

(i.e. recent records exist in high numbers) 

 

A M M H H H H 

Could occur during the Project or beyond the Project  

(i.e. recent records exists) 

 

B L M M H H H 

Possible under exceptional circumstances  

(i.e. recent records exists but low in number) 

 

C L L M M H H 

Unlikely to occur during the Project  

(i.e. old records but low in number) 

 

D L L L M M H 

Very unlikely to occur during the Project  

(i.e. only old records) 

 

E EL L L L M M 

Extremely rare or previously unknown to occur  

(i.e. no records) 

 

F EL EL L L L M 

 

Risk extremely Low (EL): extremely unlikely to 
occur Risk Low (L): unlikely to occur Risk Medium (M): could possibly 

occur 
Risk High (H): Highly likely to 

occur/does occur 
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EXECUTIVE SUMMARY 

This Biobanking Assessment Report for the Northern Beaches Hospital Connectivity and 
Network Enhancements, has been prepared by SMEC on behalf of NSW Roads and 
Maritime to quantify impacts on biodiversity as a result of the proposal in accordance with 
the Biobanking Assessment Methodology (BBAM). 

Two biobanking assessments were undertaken, one for the entire Concept Proposal area 
and one for the Stage 1 project alone. Offset requirements for the project were calculated 
using the biobanking credit calculator consistent with principles for the use of biodiversity 
offsets in NSW (OEH 2014).  

Much of the vegetation in the study area has been identified as Duffys Forest Ecological 
Community (DFEC), an Endangered Ecological Community listed under the NSW 
Threatened Species Conservation Act 1995. Vegetation ranges in condition from 
moderate/good to low and the study area has connectivity to larger expanses of vegetation 
to the north and south. 

The proposed roadworks are likely to have a significant impact on DFEC as well as the Red-
crowned Toadlet and these impacts will need to be offset. 

Credits required to offset impacts on NSW Plant Community Type 1085: Red Bloodwood - 
Smooth-barked Apple Shrubby Forest on Shale or Ironstone of Coastal Plateaux, Sydney 
Basin (DFEC) in the Concept Proposal area are 176 ecosystem credits. Fifty-three (53) 
ecosystem credits are required to offset the impacts of the Stage 1 project.  

Estimated credits required to offset impacts on the Red-crowned Toadlet in the Concept 
Proposal area are 36 species credits. Seven (7) species credits are required to offset the 
impacts of the Stage 1 project. 
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1  INTRODUCTION 

1.1  Background 
Roads and Maritime Services (RMS) is managing the upgrade of roads and intersections 
around the proposed Northern Beaches Hospital (NBH) site at French Forest, NSW. These 
roadworks are required to reduce existing traffic congestion in the area and service traffic 
access to the NBH.  

The Biodiversity Assessment Report for the project determined that a there is likely to be a 
significant impact to Duffys Forest Ecological Community (DFEC) and Red-crowned Toadlet 
resulting from the proposal. These are both listed under the NSW Threatened Species 
Conservation Act 1995 (TSC Act). There will not be a significant impact to any Matters of 
National Environmental Significance (MNES) listed under the Commonwealth Environmental 
Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

The Biobanking Assessment Methodology (BBAM) was used to assess the anticipated 
impacts of the proposal on native vegetation and biodiversity. This Biobanking Assessment 
Report details the assessment process and resulting biobank credit calculations. 

1.2  Project staging 
The Northern Beaches Hospital Connectivity and Network Enhancements Project is 
proposed to be assessed in stages under section 115ZD of the EP&A Act.  The EIS provides 
an assessment of the concept proposal for the whole of the project and a more detailed 
assessment of the Stage 1 works.   

The Concept Proposal for the whole Northern Beaches Hospital Connectivity and Network 
Enhancements Project includes two stages: 

• Stage 1 Hospital Connectivity Works (the project) which aim to enhance the existing 
road network to facilitate the opening of the proposed Northern Beaches Hospital by 
2018.  

• Stage 2 Network Enhancement Works is directed towards broader network capacity 
enhancement particularly along Warringah Road.   

The EIS assesses both stages at a concept proposal level and provides more detailed 
environmental assessment of the Stage 1 works.  This would enable Stage 1 to proceed to 
construction (subject to approval). 

The need for the remainder of the infrastructure, which is directed towards broader network 
capacity enhancement (Stage 2 Network Enhancement Works), particularly along Warringah 
Road, has been identified at a strategic level  and developed as a concept proposal only (so 
far).  

The staged approval approach would enable construction of the Stage 1 Connectivity Works 
to commence (subject to planning approval) in a timely fashion providing adequate 
connectivity to the hospital by 2018, while the design of the Network Enhancement Works is 
being refined and assessed. 
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A biobanking assessment and associated credit calculations has been undertaken for the 
Stage 1 project (referred to herein as ‘Stage 1’) on its own as well as the entire Concept 
Proposal area (which includes Stage 1). 

1.3  Study area 
The study area is located in Frenchs Forest, approximately 15 kilometres north of the 
Sydney CBD, in the Warringah local government area (LGA). The study area is situated 
along Forest Way, Warringah Road, Frenchs Forest Road and Wakehurst Parkway; centred 
on the proposed Northern Beaches Hospital site (Figure 1). Major intersections included in 
the study area are Warringah Road with Wakehurst Parkway, Warringah Road with Forest 
Way and Wakehurst Parkway with Frenchs Forest Road. Land use within the study area 
includes residential, commercial, educational (The Forest High School), and open 
space/undeveloped land. 

1.4  Topography and landform 
The study area is located on a higher rainfall, shale-sandstone transitional area of the 
Hornsby Plateau. It includes plateau and gully landforms, ranging from 115 metres to 164 
metres above sea level. Parts of the site around Warringah Road and southern parts of 
Wakehurst Parkway consist of mostly flat to gently sloping clay caps overlying Hawkesbury 
Sandstone. Site levels along Warringah Road tend to fall in a south easterly direction with an 
average fall of about five degrees. Steeper slopes and sandstone gullies occur to the north 
and south of the site and ridge-line associated with creek systems including Curl Curl Creek 
(Manly Dam) to the south east of the study area, Carroll Creek to the west of the study area 
and Trefoil Creek (Middle Creek) to the north of the study area. 

1.5  Geology and soils 
Most of the study area is in Lucas Heights soil landscape, underlain by a thick shale (three to 
five metres thick) and interbedded laminates within Hawkesbury Sandstone at about 10 to 
11 metres depth (Sydney 1:100 000 Series Geological Sheet). In the north western section 
of Warringah Road surface laterite, concentrations of ironstone gravel and rich red laterite 
soils were observed.  

A small section in a gully along the northern part of Wakehurst Parkway is in the 
Hawkesbury soil landscape with outcropping sandstone, red, iron rich, sandy soil and thin 
bands of ironstone gravel dispersed on the surface. 

1.6  Threatened species and endangered ecological communities 
Ecological surveys of remnant vegetation within and adjoining the study area confirmed the 
presence of Duffys Forest Ecological Community (DFEC). This is an endangered ecological 
community (EEC) which is listed under the TSC Act. Several threatened and migratory fauna 
species listed under the TSC Act and/or EPBC Act were also recorded; Powerful Owl, Red-
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crowned Toadlet, Grey-headed Flying-fox, Eastern Bentwing-bat and White-bellied Sea-
eagle. No threatened flora species were recorded. 

The proposed development will result in the clearing of approximately 5.1 ha of DFEC. 
Based on available information there is also likely to be indirect impacts on Red-crowned 
Toadlet habitat resulting from the proposal. 

Clearing of DFEC and impacts on Red-crowned Toadlet habitat are required to be offset in 
accordance with the NSW offset principles for major projects (state significant development 
and state significant infrastructure (OEH 2013). 

The assessment of significance for the Red-crowned Toadlet undertaken as part of the 
Biodiversity Assessment for the proposal will need to be amended as part of Stage 2 EIS 
once further detail on changes to hydrology resulting from the proposal are known. This 
Biobanking Assessment may also need to be reviewed accordingly. 
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Figure 1 Location of the proposal
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2  BIOBANKING ASSESSMENT 

2.1  Methods 
This Biobanking Assessment has been undertaken in accordance with the Biobanking 
Assessment Methodology and Credit Calculator Operational Manual (DECC 2009). The 
credit calculator used for the assessment was Version 2.0 (OEH 2012). This report has been 
prepared by an accredited Biobanking assessor.  

2.2  Impact area 
The construction impact area for the Concept Proposal and Stage 1 project are shown in 
Figure 1. The total impact area for the Concept Proposal is 7.1 ha, however some of this 
land meets the Biobanking definition of “cleared land” (DECC, 2009) and is therefore not 
assessed during a Biobanking Assessment. The area of native vegetation affected by the 
Concept Proposal is 5.7 ha and for Stage 1 is 1.8 ha. 

It is assumed all vegetation within the construction impact area will be completely removed. 
In accordance with Section 3.5 of the Operational Manual (DECC 2009), the future site 
values of the site have been reduced to zero for all management zones.  

Although currently vegetated, the Northern Beaches Hospital site that adjoins the Concept 
Proposal area is an approved development. As such  this biobanking assessment is based 
on the hospital site being completely cleared of native vegetation. 

2.2.1  Avoiding and minimising impacts 

In consideration of the project objectives, the concept design process for the proposed 
roadworks incorporated considerable design refinement to ensure transport connectivity and 
network enhancement objectives were achieved whilst minimising environmental impacts, 
such as land acquisition and vegetation removal. The Stage 1 project design is incorporated 
largely within the existing road reserve, which is about 20 metres wide.  

The construction impact area has been reduced as much as possible by designing 
roadworks from the existing road pavement out. The construction impact area has been 
reduced from a 15 metre buffer originally, down to a 5 metre maximum buffer in specific 
areas where construction impacts will extend beyond the construction footprint. Construction 
impacts in all other parts of the Stage 1 project area will not extend beyond the design 
footprint. 

Alternative construction techniques have been employed for cuttings around the intersection 
of Frenchs Forest Road and Wakehurst Parkway in order to reduce the impact area as much 
as possible. 

Temporary ancillary sites are proposed in areas already cleared and/or disturbed in order to 
avoid unnecessary removal of vegetation. 

Mitigation measures to prevent indirect impacts on native vegetation and habitat are 
provided in Chapter 5 of the Biodiversity Assessment Report that this Biobanking 
Assessment supports. 
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Consideration of biodiversity impacts was also incorporated into the Stage 2 concept design. 
The preferred option for Stage 2 is the design with the smallest construction footprint. 

2.3  Vegetation 
Existing vegetation mapping identifies the study area and adjoining lands as either Sydney 
Ironstone Bloodwood - Silvertop Ash Forest (S_DSF14) (Duffy’s Forest Ecological 
Community) (OEH 2013, Smith & Smith 2000), Coastal Shale-Sandstone Forest 
(S_WSF06), or Coastal Sandstone Gully Forest (S_DSF09) (OEH 2013). 

Groundtruthing of the vegetation communities undertaken during field survey confirmed the 
presence of two vegetation communities: Sydney Ironstone Bloodwood - Silvertop Ash 
Forest (S_DSF14) (equivalent to Duffys Forest Ecological Community), and Coastal 
Enriched Sandstone Dry Forest (S_DSF04). These were re-mapped across the study area 
(Figure 2). 

For the purposes of this Biobanking Assessment, equivalent NSW Plant Community Types 
were identified for the vegetation communities present in the study area. Table 1 provides 
details of the native plant community types in the study area that are within the construction 
impact area for the Concept Proposal and Stage 1. 

Table 1 NSW Plant Community Types and Impact 

NSW Plant Community Type (PCT) EEC Area impacted 
(ha) 

Concept Proposal 

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW PCT: 1085). 

Yes 5.1 ha 

Smooth-barked Apple-Red Bloodwood-Sydney Peppermint heathy Open 
Forest on Slopes of Dry Sandstone Gullies of western and Southern 
Sydney, Sydney Basin (BioMetric code: ME029, NSW PCT: 1181). 

No 0.6 ha 

TOTAL  5.7 ha 

Stage 1 

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin (BioMetric code: ME039, 
NSW PCT: 1085). 

Yes 1.2 ha 

Smooth-barked Apple-Red Bloodwood-Sydney Peppermint heathy Open 
Forest on Slopes of Dry Sandstone Gullies of western and Southern 
Sydney, Sydney Basin (BioMetric code: ME029, NSW PCT: 1181). 

No 0.6 ha 

TOTAL  1.8 ha 
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Figure 2 Vegetation communities
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2.4  Landscape Value 

2.4.1  CMA Region and Mitchell Landscape 

The study area is wholly within the Sydney Metro CMA region and the Pittwater (Part B) 
CMA sub-region. The study area is within the Belrose Coastal Slopes Mitchell Landscape 
(Groundtruth Consulting 2002). 

2.4.2  Assessment circles 

The Concept Proposal area falls within one 1000 ha assessment circle. The impact of the 
Concept Proposal and Stage 1 roadworks on surrounding vegetation cover at a regional 
(1784m radius/1000 ha) and local (564m radius/100 ha) scale was assessed using ArcGIS. 
The 100 ha assessment circle was placed over the centre point of the study area to 
approximate the area of greatest vegetation loss (Figure 3).  

Vegetation mapping of the Sydney Metropolitan area (OEH 2013) and aerial photos were 
used to assess the native vegetation cover before development within the assessment 
circles. The construction impact area and groundtruthed vegetation within the impact area 
was used to calculate vegetation loss. The area of vegetation before and after development 
within the 1000 ha and 100 ha assessment circles is shown in Table 2. The native 
vegetation cover assessment was the same for the Concept Proposal and Stage 1. 

Table 2 Area of vegetation in assessment circles before and after development 

 Native vegetation cover (1000 ha) Native vegetation cover (100 ha) 

Before Development 31-40% 21-30% 

After Development 31-40% 21-30% 

 

2.4.3  Connectivity assessment 

The vegetation within the study area, particularly along Wakehurst Parkway, is mapped as 
part of a ‘Priority 1 Vegetation Corridor’ in the Warringah LGA (Smith & Smith 2005). 

A connectivity assessment was undertaken in accordance with Section 3.7.3 of the 
Operational Manual (DECC 2009). The Concept Proposal area is divided by Warringah 
Road which is considered a ‘dual carriageway’. The Concept Proposal area therefore has 
two connecting links, one to the north of Warringah Road that is contiguous with vegetation 
through to Middle Creek and Garigal National Park, and one to the south that is contiguous 
with vegetation in Manly Dam Reserve (Figure 4). The Stage 1 impact area is only 
contiguous with the vegetation to the north of Warringah Road. 
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Figure 3 Assessment circles
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Figure 4 Connectivity assessment
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Linkage width class 

The narrowest connection to nearby vegetation occurs on the eastern side of Wakehurst 
Parkway, between Frenchs Forest Road and Warringah Road. This link is common to both 
the Concept Proposal and Stage 1 and has an average width of vegetation of 30-100m 
(Figure 4). Post-development the width of vegetation will remain within the 30-100m linkage 
width class. 

Linkage condition 

Over-storey vegetation within the link is predominantly within benchmark. A precautionary 
approach has been taken with regard to impacts on the linkage condition arising from the 
proposed roadworks. As vegetation assessed in vegetation zones close to the impact area is 
just within benchmark, it is considered that even a minimal amount of over-storey clearing in 
relation to the entire linkage could result in one condition threshold being crossed. As such, 
over-storey vegetation after development has been assessed as PFC >25% of lower 
benchmark. 

Mid-storey and ground-cover condition is well within benchmark and the impact across the 
entire connection would not substantially alter the linkage condition class. As such this would 
remain as PFC at benchmark. Table 3 provides details of the results of the connectivity 
assessment. The connectivity assessment is the same for the Concept Proposal and Stage 
1. 

Table 3 Connectivity assessment 

 Connectivity 
Value (width) 

Percent Foliage Cover 
(Over-storey condition) 

Percent Foliage Cover (Mid-
storey/Ground 

   cover condition) 

Before 
Development 

30-100 m At benchmark At benchmark 

After 
Development 

30-100 m >25% lower benchmark At benchmark 

2.5  Geographic and habitat features 
As part of the biobanking calculation process the biobanking credit calculator automatically 
identifies species requiring further assessment at the development site. For those species 
requiring species credits, further information is entered into the calculator by the assessor 
relating to whether particular geographic and habitat features occur on the site. Table 4 
shows the response to the assessment of geographic/habitat features entered into the 
calculator following field survey. The list of species and responses are the same for the 
Concept Proposal and Stage 1. 
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Table 4 Geographic and habitat features 

Species Feature Impact 

Grevillea cayleyi open forest on laterite soils located on ridgetops Y 

Green and Golden Bell 
Frog 

land within 100 m of emergent aquatic or riparian vegetation N 

Rosenberg’s Goanna land within 250 m of termite mounds or rock outcrops Y 

Wahlenbergia 
multicaulis population 

land situated in damp, disturbed sites N 

Red-crowned Toadlet 
heath or eucalypt forest on sandstone with a build-up of litter or 
other debris and containing, or within 40 m of, ephemeral or 
intermittent drainage lines 

Y 

Giant Burrowing Frog land within 40 m of heath, woodland or forest with sandy or 
friable soils 

Y 

Broad-headed Snake 
land within 50 m of sandstone escarpments with hollow-bearing 
trees, rock crevices or flat sandstone rocks on exposed cliff 
edges 

Y 

2.6  Vegetation zones 
Vegetation zones are defined as areas of the same vegetation type and condition within the 
development area. These have been mapped for the site (Figure 5). Condition of vegetation 
within the zones has been assigned ‘moderate/good’ or ‘low’ in accordance with Section 
3.3.2 of the Operational Manual (DECC 2009). Four distinct vegetation zones were identified 
(Table 5).  

Table 5 Vegetation zones within Concept Proposal and Stage 1 construction impact area 

Vegetation 
Zone no. NSW Plant Community Type Name Condition 

Area impacted (ha) 

Concept Stage 1 

1 Red Bloodwood - Smooth-barked Apple shrubby 
forest on shale or ironstone of coastal plateaux, 
Sydney Basin. 

Moderate/ 
Good 1.8 0.7 

2 Red Bloodwood - Smooth-barked Apple shrubby 
forest on shale or ironstone of coastal plateaux, 
Sydney Basin.  

Low 3.3 0.5 

3 Smooth-barked Apple-Red Bloodwood-Sydney 
Peppermint heathy Open Forest on Slopes of 
Dry Sandstone Gullies of western and Southern 

Moderate/ 
Good 0.2 0.2 
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Vegetation 
Zone no. NSW Plant Community Type Name Condition 

Area impacted (ha) 

Concept Stage 1 

Sydney, Sydney Basin. 

4 Smooth-barked Apple-Red Bloodwood-Sydney 
Peppermint heathy Open Forest on Slopes of 
Dry Sandstone Gullies of western and Southern 
Sydney, Sydney Basin. 

Low 0.4 0.4 

 Total 5.7 1.8 
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Figure 5 Vegetation zones
 
 

Northern Beaches Hospital Connectivity and Network Enhancements: Biobanking Assessment Report  Page | 14 

 



 

 

2.6.1  Vegetation zone descriptions 

Vegetation Zone 1 

Vegetation Zone 1 comprises remnant vegetation in the central and southern part of the 
Concept Proposal area along Wakehurst Parkway, near the intersections with Warringah 
Road, Frenchs Forest Road East and West and at the western end of Aquatic Drive. It 
occurs on flat to gently sloping ridgetop with clay/ironstone gravel within the Lucas Heights 
soil landscape. Vegetation is Red Bloodwood-Smooth-barked Apple shrubby forest on shale 
or ironstone of coastal plateaux, Sydney Basin, or Duffys Forest Ecological Community, in 
moderate to good condition. 

The canopy consists of moderately tall eucalypt cover (16 m to 26 m). Dominant species 
present are Red Bloodwood (Corymbia gummifera), Smooth-barked Apple (Angophora 
costata) and Silvertop Ash (Eucalyptus sieberi). Other eucalypt species that occur 
occasionally include Red Mahogany (E. resinifera), Brown Stringybark (E. capitellata), 
Broad-leaved White Mahogany (E.umbra), Swamp Mahogany (E.robusta) and Sydney Blue 
Gum (E.saligna). 

The shrub layer is open to moderately dense. Dominant species include Black She-oak 
(Allocasuarina littoralis), Hairpin Banksia (Banksia spinulosa), Large-leaf Hop-bush 
(Dodonaea triquetra), Native Daphne (Pittosporum undulatum), Rough Mint-bush 
(Prostanthera denticulata) as well as a diverse range of acacia, banksia, persoonia and 
grevillea. 

The ground-cover consists of a moderate to dense cover of grasses, sedges, ferns and 
forbs. The most common species include Bracken Fern (Pteridium esculentum), Wiry Panic 
(Entolasia stricta), Gahnia radula, Hibbertia empetrifolia, Spiny-headed Mat-rush (Lomandra 
longifolia) and Pouched Coral Fern (Gleichenia dicarpa).  

The main weeds within the vegetation zone are Indian Bean Tree (Catalpa bignonioides), 
Cassia (Senna pendula), Lantana (Lantana camara) and Large and Small–leaf Privet 
(Ligustrum lucidum and L. sinense). Occurrences of these weeds are localised and none are 
common or abundant within the zone. 
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Vegetation Zone 2 

Vegetation Zone 2 comprises linear roadside strips of highly modified vegetation, with 
pronounced edge effects, in the eastern and western part of the Concept Proposal area 
along Warringah Road. It occurs on flat to gently sloping ridgetop with clay/ironstone gravel 
on the Lucas Heights soil landscape. Vegetation is comprised of Red Bloodwood - Smooth-
barked Apple shrubby forest on shale or ironstone of coastal plateaux, Sydney Basin, or 
Duffys Forest Ecological Community, in low condition. 

The canopy consists of moderately tall eucalypt cover (15 m to 27 m) with dominant species 
being Red Bloodwood (Corymbia gummifera), Smooth-barked Apple (Angophora costata) 
and Silvertop Ash (Eucalyptus sieberi). Other eucalypt species that occur in patches within 
the vegetation zone include Sydney Blue Gum (E. saligna), Bangalay (E. botryoides), Broad-
leaved Scribbly Gum (E. haemastoma) and Spotted Gum (Corymbia maculata).  

The shrub layer is sparse to absent. The ground stratum is weedy and mostly mown. 
Dominant species include Paspalum (Paspalum dilatatum), Kikuyu (Pennisetum 
clandestinum) and Carpet Grass (Axonopus fissifolius). Resilience is likely to be low and the 
zone is highly unlikely to have viable soil seed bank due to ongoing disturbance. 

Other exotic species that occur within the vegetation zone are Asparagus Fern (Asparagus 
aethiopicus), Camphor Laurel (Cinnamomum camphora) and African Olive (Olea europa 
cuspidata). Occurrences of these weeds are localised within the zone. 
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Vegetation Zone 3 

Vegetation Zone 3 comprises remnant vegetation in the northern part of the Concept 
Proposal area along Wakehurst Parkway, in the gully north of the intersection with Frenchs 
Forest Road East. It occurs in the Lucas Heights and Hawkesbury soil landscapes with 
sandstone outcrops and some clay influence. Vegetation is Smooth-barked Apple-Red 
Bloodwood-Sydney Peppermint heathy Open Forest on Slopes of Dry Sandstone Gullies of 
western and Southern Sydney, Sydney Basin, in moderate to good condition. 

The canopy consists of tall eucalypt cover (16 m to 28 m) with dominant species being 
Silvertop Ash (Eucalyptus sieberi), Red Bloodwood (Corymbia gummifera), Smooth-barked 
Apple (Angophora costata) and Red Mahogany (E. resinifera). Grey Gum (E. punctata) also 
occurs occasionally. There is an open small tree layer of Black She-oak (Allocasuarina 
littoralis) also present closer to Frenchs Forest Road with Christmas Bush (Ceratopetalum 
gummiferum) more common further north into the gully. 

The shrub layer is open to sparse with Hairpin Banksia (Banksia spinulosa), Old-man 
Banksia (Banksia serrata), Slender Tea-tree (Leptospermum trinervium), native Daphne 
(Pittosporum undulatum) Broad-leaved Geebung (Persoonia levis) and Pine-leaved 
Geebung (Persoonia pinifolia) the most common species. 

The ground-cover consists of a moderate to dense cover of grasses, ferns and forbs. The 
most common species include Bracken Fern (Pteridium esculentum), Wiry Panic (Entolasia 
stricta), Woolly Xanthosia (Xanthosia pilosa) and Spiny-headed Mat-rush (Lomandra 
longifolia). 

Weeds within the vegetation zone include an isolated patch of Indian Bean Tree (Catalpa 
bignonioides) and scattered exotic grasses along the road verge. Occurrences of these 
weeds are localised and none are common or abundant within the zone. 
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Vegetation Zone 4 

Vegetation Zone 4 comprises a linear roadside strip of highly modified vegetation, with 
pronounced edge effects and a gas line easement running through it. It is located in the 
northern part of the Concept Proposal area along Wakehurst Parkway, in the gully north of 
the intersection with Frenchs Forest Road West. It occurs in the Lucas Heights and 
Hawkesbury soil landscapes with sandstone outcrops and some clay influence. Vegetation is 
Smooth-barked Apple-Red Bloodwood-Sydney Peppermint heathy Open Forest on Slopes 
of Dry Sandstone Gullies of western and Southern Sydney, Sydney Basin, in low condition. 

The canopy consists of moderate eucalypt cover (10 m to 20 m) with dominant species 
being Red Bloodwood (Corymbia gummifera), Smooth-barked Apple (Angophora costata) 
and Sydney Peppermint (Eucalyptus piperita). Other eucalypt species that occur 
occasionally within the vegetation zone include Grey Gum (E. punctata), Broad-leaved 
Scribbly Gum (E. haemastoma) and Brown Stringybark (E. capitellata).  

The shrub layer and groundcover is densely weedy. Dominant species in the mid-storey 
include Large and Small–leaf Privet (Ligustrum lucidum and L. sinense), Cassia (Senna 
pendula), Lantana (Lantana camara) and Giant Reed (Arundo donax). Whiskey Grass 
(Andropogon virginicus), Paspalum (Paspalum dilatatum) and Crofton Weed (Ageratina 
adenophora) dominate the ground-cover. Resilience is likely to be low and the zone is highly 
unlikely to have viable soil seed bank due to ongoing disturbance. 

 
Appendix 2 of the Biodiversity Assessment Report that this Biobanking Assessment supports 
provides a more detailed listing of the species recorded within the plots surveyed in each 
vegetation zone. 
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2.7  Field survey 
Field survey for this biobanking assessment was undertaken as part of the Biodiversity 
Assessment for both the Northern Beaches Hospital EIS and the Northern Beaches Hospital 
Connectivity and network Enhancements EIS. All field data was collected in accordance with 
the BBAM (DECC 2009). Field survey data incorporated into this biobanking assessment 
includes: 

• Plot and transect data to characterise vegetation zones; and 

• Targeted threatened species survey for species predicted by the credit calculator. 

More than the required number of plots/transects were surveyed. Plot and transect data was 
collected as per both the BBAM and the Interim Native Vegetation Type Standard (DECC 
2010). Targeted threatened species survey was undertaken in accordance with the draft 
Threatened Species Survey and Assessment Guidelines (DECC 2004). 

2.7.1  Plots/transects 

A total of 17 plots were surveyed to characterise the vegetation zones within the study area. 
The number of plots captured more than satisfies the requirements for all vegetation zones 
for both the Concept Proposal and Stage 1 biobanking assessments (Table 6).  

Table 6 Vegetation Zones and Plot Requirements 

Veg 
Zone 
no. NSW Plant Community Type Name Condition 

Plots 
required 

(Concept 
& Stage 1) 

Plots collected 

Concept Stage 1 

1 Red Bloodwood - Smooth-barked 
Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney 
Basin. 

Moderate/ 
Good 1 8 2 

2 Red Bloodwood - Smooth-barked 
Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney 
Basin.  

Low 1 9 2 

3 Smooth-barked Apple-Red 
Bloodwood-Sydney Peppermint 
heathy Open Forest on Slopes of Dry 
Sandstone Gullies of western and 
Southern Sydney, Sydney Basin. 

Moderate/ 
Good 1 2 2 

4 Smooth-barked Apple-Red 
Bloodwood-Sydney Peppermint 
heathy Open Forest on Slopes of Dry 
Sandstone Gullies of western and 
Southern Sydney, Sydney Basin. 

Low 1 1 1 
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Table 7 provides a summary of plot data by vegetation zone. All flora species recorded in 
plots are included in Appendix 2 of the Biodiversity Assessment Report that this Biobanking 
Assessment supports. The location of plots/transects in the study area is shown in Figure 6. 

Table 7 Site value attributes recorded for each plot/transect 

Plot No. NPS NOS NMS NGCG NGCS NGCO EPC NTH OR FL 
1 4 27.8 0 0 0 0 50 2 0 0 
2 10 39.5 0 2 0 0 85 12 0 0 
3 7 25 1 0 0 0 95 3 0 0 
4 10 18.5 16.5 0 4 18 55 2 0 0 
5a 27 18 23 10 6 48 2 4 0.5 12 
5b 31 10.9 11 28 14 44 0 1 0.5 20 
5c 8 15 1 1 0 1 95 1 0 0 
6a 52 25.5 11.5 16 16 30 1 3 0.75 15 
6b 33 24 14.5 10 8 48 1 2 0.66 35 
7a 14 14.5 46 2 2 36 75 5 0 45 
7b 23 25 20 0 14 54 15 4 0.66 23 
8a 24 22.5 18.5 16 10 44 1 3 0.5 35 
8b 53 27.5 7 20 26 38 5 4 1 28 
9 4 37.8 1 2 0 2 80 2 0 0 

10a 5 15 1 0 0 0 98 4 0.5 0 
10b 6 32.4 1 1 0 0 65 4 0 0 
11 15 18 1 0 0 0 95 4 0 0 

12a 59 24.5 14.5 38 2 40 54 4 1 5 
12b 49 22 54.5 34 46 80 0 1 1 29 
16* 41 29 12 56 2 42 9 3 1 23 

NPS:  number of native plant species (0.04 ha plot) 
NOS: native overstorey cover (50 m transect) 
NMS: native midstorey cover (50 m transect) 
NGCG:  native ground cover – grasses (50 m transect) 
NGCS: native ground cover – subshrubs (50 m transect) 
NGCO:  native ground cover – ‘other’ (50 m transect) 
EPC:  exotic plant cover in all strata (50 m transect) 
NTH:  number of trees with hollows in 0.1 ha plot 
OR:   proportion of native overstorey species regenerating in ESU 
FL:   length of fallen logs in 0.1 ha plot 
*plot/transect data collected for Northern Beaches Hospital EIS 
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Figure 6 Location of plots/transect
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2.7.2  Targeted threatened species surveys 

The Biobanking Credit Calculator identified 21 threatened species or populations requiring 
targeted survey for both the Concept Proposal and Stage 1 as shown in Table 8.  

Table 8 Species Requiring Targeted Survey and survey time 

Scientific name Common name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Broad-headed 
Snake 

Hoplocephalus 
bungaroides   

Yes Yes Yes Yes Yes Yes Yes Yes Yes 
 

Bynoe's Wattle Acacia bynoeana Yes Yes Yes 
     

Yes Yes Yes Yes 

Caley's Grevillea Grevillea caleyi Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Camfield's 
Stringybark 

Eucalyptus 
camfieldii Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Darwinia biflora Darwinia biflora Yes Yes 
      

Yes Yes Yes Yes 

Deane's 
Paperbark 

Melaleuca deanei Yes Yes 
         

Yes 

Epacris 
purpurascens 
var. 
purpurascens 

Epacris 
purpurascens var. 
purpurascens 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Gang-gang 
Cockatoo 

Callocephalon 
fimbriatum Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Gang-gang 
Cockatoo 
population, 
Hornsby and Ku-
ring-gai LGAs 

Callocephalon 
fimbriatum 
population in the 
Hornsby and Ku-
ring-gai LGAs 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Giant Burrowing 
Frog 

Heleioporus 
australiacus Yes Yes Yes Yes Yes 

   
Yes Yes Yes Yes 

Hairy Geebung Persoonia hirsuta Yes Yes Yes Yes Yes 
      

Yes 

Haloragodendron 
lucasii 

Haloragodendron 
lucasii Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Hibbertia 
puberula 

Hibbertia 
puberula Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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Scientific name Common name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Leptospermum 
deanei 

Leptospermum 
deanei Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Little Eagle 
Hieraaetus 
morphnoides Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Netted 
Bottlebrush 

Callistemon 
linearifolius Yes Yes Yes 

     
Yes Yes Yes Yes 

Pimelea curviflora 
var. curviflora 

Pimelea curviflora 
var. curviflora Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Red-crowned 
Toadlet 

Pseudophryne 
australis Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Rosenberg's 
Goanna 

Varanus 
rosenbergi Yes Yes 

        
Yes Yes 

Tessellated 
Spider Orchid 

Caladenia 
tessellata         

Yes Yes 
  

Tetratheca 
glandulosa 

Tetratheca 
glandulosa       

Yes Yes Yes Yes Yes 
 

Note: Shaded cells indicate timing of field survey. 

Targeted surveys were undertaken at the appropriate time of year for the species listed in 
Table 8. These were part of the seasonal surveys undertaken for the Northern Beaches 
Hospital EIS and the Northern Beaches Hospital Connectivity and Network Enhancements 
EIS that this Biobanking Assessment supports. 

Random meander surveys for threatened flora species were undertaken in early autumn and 
spring 2013 throughout the entire study area. No threatened flora species were recorded. 

Threatened fauna species recorded during the surveys include Powerful Owl, Red-crowned 
Toadlet, Eastern Bent-wing Bat, Grey-headed Flying-fox and Swift Parrot. Locations of 
threatened species recorded in the study area are shown in Figure 7. 

A number of threatened species (ecosystem credit species) are not required to be surveyed 
as part of Biobanking Assessments as they are assumed to occur. Other predicted 
‘ecosystem credit’ threatened species include Eastern Freetail-bat, Eastern Pygmy-possum, 
Greater Broad-nosed Bat, Koala, Little Lorikeet, Masked owl, Regent Honeyeater, Scarlet 
Robin and Spotted-tail Quoll. 
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Figure 7 Threatened species records
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Red-crowned Toadlet habitat 

The Biodiversity Assessment Report for the proposed roadworks concluded that there is 
likely to be a significant impact on the Red-crowned Toadlet. For the purposes of this 
Biobanking Assessment an estimate of the area of habitat to be affected is required to be 
entered into the biobanking calculator.  

The proposal will require the removal of a small amount of potential foraging habitat for the 
Red-crowned Toadlet along Wakehurst Parkway, Warringah Road and Frenchs Forest 
Road. The proposal will not directly affect the drainage lines and ephemeral creek lines 
present within the study area as the boundary of the proposal does not include these areas. 

Red-crowned Toadlets are particularly sensitive to pollution and changes in pH. The 
population associated with Trefoil Creek is unlikely to be affected by the proposal as the 
amount of habitat to be cleared adjoining ESU 5 is small and associated hydrological 
changes are minimal. Changes to hydrology upstream of the population near Aquatic Drive 
(ESU 8) have not been investigated. Roadworks along Warringah Road and Wakehurst 
Parkway in the south of the study area may result in changes to groundwater recharge that 
could indirectly affect surrounding soaks and aquatic habitats. Specific impacts cannot be 
determined without further hydrological investigation following detailed design as part of 
Stage 2 EIS. As such, a precautionary estimate of the area of affected habitat has been 
used and includes the drainage line and whole area of vegetation habitat in ESU 8 bounded 
by Wakehurst Parkway, Warringah Road and Aquatic Drive, as well as the area of potential 
foraging habitat to be removed in the north of the study area. 

This Biobanking Assessment will be updated once a refined construction impact area has 
been determined and further hydrological investigations are undertaken following detailed 
design as part of Stage 2 EIS. This will include an expert report to address indirect impacts 
to the Red-crowned Toadlet if the ipacts are likely to be significant, and refined habitat 
mapping and analysis of the magnitude of indirect impacts. 

2.8  Threatened species sub-zones 
Threatened species sub-zones are derived from the vegetation zones. For this assessment, 
a new threatened species sub-zone has been identified whenever the area of the proposal is 
in a different vegetation type or condition and/or has a different-sized patch including low-
condition-class vegetation (Table 9). 

The threatened species sub-zones mirror the vegetation zones. Patch size (including low 
condition) for all threatened species sub-zones is the maximum patch size >500 hectares. 
The adjacent remnant area for the threatened species subzones in moderate to good 
condition is the maximum adjacent remnant area of >500 ha. The adjacent remnant area for 
the two vegetation zones in low condition is zero. 
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Table 9 Threatened Species Sub-zones 

TS  

Sub-
zone 

NSW Plant Community Type 
Name Condition 

Adjacent 
remnant 

area 

Patch 
size 

Area 
Concept 

(ha) 

Area 
Stage 1 

(ha) 

1 Red Bloodwood - Smooth-
barked Apple shrubby forest on 
shale or ironstone of coastal 
plateaux, Sydney Basin. 

Moderate/ 
Good 501 501 1.8 0.7 

2 Red Bloodwood - Smooth-
barked Apple shrubby forest on 
shale or ironstone of coastal 
plateaux, Sydney Basin.  

Low 0 501 3.3 0.5 

3 Smooth-barked Apple-Red 
Bloodwood-Sydney Peppermint 
heathy Open Forest on Slopes 
of Dry Sandstone Gullies of 
western and Southern Sydney, 
Sydney Basin. 

Moderate/ 
Good 

501 501 0.2 0.2 

4 Smooth-barked Apple-Red 
Bloodwood-Sydney Peppermint 
heathy Open Forest on Slopes 
of Dry Sandstone Gullies of 
western and Southern Sydney, 
Sydney Basin. 

Low 0 501 0.4 0.4 

2.9  Management zones 
Management zones reflect the final development outcomes for each vegetation zone. A 
separate management zone has been allocated to each vegetation zone in the biobanking 
assessment, however the credit calculations for all management zones are based on the 
assumption that there will be a total loss of biodiversity within the Concept Proposal area. 
The future site value for all management zones is therefore zero. The current and future site 
value scores for the proposal can be seen in Table 10. 

Table 10 Management Zone Site Value Scores 

Mgt Zone 
ID 

Management 
outcome 

Vegetation 
zone 

Area (ha) Current 
Site value 

Future site 
value 

Loss in 
site value 

Concept proposal 

1 Cleared 1 1.8 84.38 0 84.38 

2 Cleared 2 3.3 50.52 0 50.52 

3 Cleared 3 0.2 61.81 0 61.81 
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Mgt Zone 
ID 

Management 
outcome 

Vegetation 
zone 

Area (ha) Current 
Site value 

Future site 
value 

Loss in 
site value 

4 Cleared 4 0.4 23.44 0 23.44 

Stage 1 

1 Cleared 1 0.7 77.6 0 77.6 

2 Cleared 2 0.5 28.65 0 28.65 

3 Cleared 3 0.2 55.9 0 55.9 

4 Cleared 4 0.4 23.44 0 23.44 

2.10 Red flags 
Some of the DFEC to be cleared meets the definition of a ‘red flag’ under the BBAM 
because it is an endangered ecological community (EEC; as listed under the TSC Act) and 
the vegetation is not in low condition (as defined in the BBAM). As the proposal will be 
assessed under Part 5.1 of the EP&A Act, the term “red flag” does not apply. 
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3  CREDITS REQUIRED 

A Biobank assessment has been undertaken separately for the worst case Concept 
Proposal and the Stage 1 project alone. As such, two credit calculations are provided. Both 
calculations assume a total loss of vegetation within the construction impact area and 
indirect impacts resulting from changes to hydrology. 

To offset the impacts of clearing on DFEC within the Concept Proposal area 176 ecosystem 
credits are required. Thirty-six ecosystem credits are required to offset the impacts of the 
Stage 1 project.  

To offset impacts on the Red-crowned Toadlet in the Concept Proposal area an estimated 
36 species credits are required. Seven species credits are required to offset the impacts of 
the Stage 1 project.   

Table 11 and Table 12 provide a summary of all credits required. Credit reports from the 
Biobanking Credit Calculator for the Concept Proposal and Stage 1 are provided in Appendix 
1.  

Table 11 Ecosystem Credit Summary 

Veg zone Credits required Minimum % surrounding 
vegetation 

Minimum patch size 

Concept Proposal 

1 124 31-70 >100 

2 52 31-70 0-5 

3 13 31-70 >100 

4 4 31-70 0-5 

Stage 1 

1 48 31-70 >100 

2 5 31-70 0-5 

3 10 31-70 >100 

4 4 31-70 0-5 

  

In accordance with the credit trading rules of the Biobanking Assessment Methodology, 
ecosystem credits can be secured within a number of CMA sub-regions and vegetation 
types as listed in the Biobanking Credit Reports (Appendix 1). 
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Table 12 Species Credit Summary 

 
Common name Scientific Name Extent of impact (ha) No. of species 

credits 

Concept 
Proposal 

Red-crowned 
Toadlet 

Pseudophryne australis 2.7 36 

Stage 1 Red-crowned 
Toadlet 

Pseudophryne australis 0.6 7 

 

It is planned that the biobank assessment be amended to provide a more accurate credit 
calculation for future stages of the Concept Proposal. Both ecosystem and species credits 
for the Concept Proposal area will be updated once a refined construction impact area has 
been determined and further hydrological investigations are undertaken following detailed 
design as part of Stage 2 EIS.  

Conversion of credits to hectares  

The quantity of ecosystem or species credits can be converted into hectares of land to assist 
in the search for suitable offset sites (OEH Credit Converter). A summary of hectares 
required for the Concept Proposal and Stage 1 is provided in Table 13. 

Table 13 Credit Conversion 

 
Credit Type No. of credits required Area of habitat 

required (ha) 

Concept Proposal 

DFEC Ecosystem 176 19 

Red-crowned Toadlet Species 36 5 

TOTAL 24 

Stage 1 

DFEC Ecosystem 53 6 

Red-crowned Toadlet Species 7 1 

TOTAL 7 
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4  CONCLUSION 

The proposed roadworks are likely to have a significant impact on DFEC and the Red-
crowned Toadlet listed under the TSC Act. Offset requirements have been calculated using 
the Biobanking credit calculator. 

To offset the impacts of clearing on DFEC within the Concept Proposal area 176 ecosystem 
credits are required. Fifty-three ecosystem credits are required to offset the impacts of the 
Stage 1 project.  

To offset impacts on the Red-crowned Toadlet in the Concept Proposal area an estimated 
36 species credits are required. Seven species credits are required to offset the impacts of 
the Stage 1 project. 
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BioBanking credit report

Proposal ID:

Proposal name:

Tool version:Date of report: 4/10/2014

0012/2014/1210D

Northern Beaches Hospital Connectivity & Network Enhancements Concept Proposal

This report identifies the number and type of credits required at a DEVELOPMENT SITE.

Time:  2:10:11PM

Development details

Proposal address: Warringah Road and Wakehurst Parkway  Frenchs Forest  

v2.1

Roads and Maritime ServicesProponent name:

Proponent address: 101 Miller Street  North Sydney  

Proponent phone:

Assessor name: Catherine Gallery

131782

Assessor address: Level 5, 20 Berry Street  North Sydney NSW 2060

Assessor accreditation: 0012

Assessor phone: 9925 5489

Improving or maintaining biodiversity
An application for a red flag determination is required for the following red flag areas

Red flag Reason

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin

Vegetation type being > 70% cleared; or it 
contains an endangered ecological community;

The application for a red flag determination should address the criteria set out in the BioBanking Assessment 
Methodology. Please note that a biobanking statement cannot be issued unless the determination is approved.

Additional information required for approval:

Change to percent cleared for a vegetation type/s

Use of local benchmark

Change negligible loss

Expert report...

Request for additional gain in site value

Predicted threatened species not on site

Change threatened species response to gain ( Tg value )



Ecosystem credits summary

Vegetation type Area (ha) Credits required Red flag

Red Bloodwood - Smooth-barked Apple shrubby forest on 
shale or ironstone of coastal plateaux, Sydney Basin

 1.80  124.00 Yes

Smooth-barked Apple - Red Bloodwood - Sydney 
Peppermint heathy open forest on slopes of dry sandstone 
gullies of western and southern Sydney, Sydney Basin

 0.60  17.00 No

 5.70  193Total

Credit profiles



1. Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open forest on slopes of dry 
sandstone gullies of western and southern Sydney, Sydney Basin, (ME029)

 13Number of ecosystem credits created

CMA sub-region

Minimum percent native vegetation cover class

Minimum adjacent remnant area class

Pittwater (Part B)

>100 ha

31-70%

Offset options - CMA sub-regionsOffset options - vegetation types

Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open 
forest on slopes of dry sandstone gullies of western and southern Sydney, 
Sydney Basin, (ME029)

Red Bloodwood - scribbly gum heathy woodland on sandstone plateaux of 
the Sydney Basin, (HU595)

Red Bloodwood - Grey Gum woodland on the edges of the Cumberland 
Plain, Sydney Basin, (HN564)

Red Bloodwood - Sydney Peppermint - Blue-leaved Stringybark heathy 
forest of the southern Blue Mountains, Sydney Basin, (HN568)

Sydney Peppermint - Smooth-barked Apple - Red Bloodwood shrubby 
open forest on slopes of moist sandstone gullies, eastern Sydney Basin, 
(ME012)

Red Bloodwood - scribbly gum heathy woodland on sandstone plateaux, 
Sydney Basin, (ME014)

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin, (ME039)

Scribbly Gum - Red Bloodwood heathy woodland on the coastal plains of 
the Central Coast, Sydney Basin, (HU610)

Smooth-barked Apple - Red Bloodwood open forest on coastal plains on 
the Central Coast, Sydney Basin, (HU621)

Smooth-barked Apple - Sydney Peppermint - Turpentine heathy open 
forest on plateaux areas of the southern Central Coast, Sydney Basin, 
(HU622)

Yellow Bloodwood - ironbark shrubby woodland of the dry hinterland of the 
Central Coast, Sydney Basin, (HU657)

Bell-fruited Mallee heathy woodland in the Gibraltar Range area of the 
eastern New England Tablelands, (NR107)

Bell-fruited Mallee tall shrubland on granite outcrops of the New England 
Tablelands, (NR109)

Blue Mountain Ash - New England Blackbutt tall open forest of the North 
Coast, (NR128)

Needlebark Stringybark heathy woodland on granitic substrates of the 
eastern New England Tablelands, (NR202)

Red Bloodwood - Hard-leaved Scribbly Gum - Silvertop Ash heathy open 
forest on sandstone plateaux of the lower Shoalhaven Valley, Sydney 
Basin, (SR594)

Red Bloodwood - scribbly gum heathy woodland on sandstone plateaux, 
Sydney Basin, (SR595)

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 

Pittwater (Part B)

East Gippsland Lowlands (Part B)

Clarence Lowlands

Richmond - Tweed (Qld - Scenic Rim) 
(Part A)

Murwillumbah (Qld - Southeast Hills and 
Ranges)

Wollemi - Hawkesbury/Nepean

Wollemi (Part A)

Wollemi (Part B)

Karuah Manning

Yengo - Hunter/Central Rivers

Wyong

Barrington

Walcha Plateau - Hunter/Central Rivers

Walcha Plateau - Northern Rivers

Macleay Hastings - Hunter/Central 
Rivers

Macleay Hastings - Northern Rivers

Mummel Escarpment

Upper Manning

Carrai Plateau

Comboyne Plateau - Hunter/Central 
Rivers

Comboyne Plateau - Northern Rivers

Dalmorton

Chaelundi

Coffs Coast & Escarpment

Clarence Sandstones

Rocky River Gorge



ironstone of coastal plateaux, Sydney Basin, (SR597)

Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open 
forest on slopes of dry sandstone gullies of western and southern Sydney, 
Sydney Basin, (SR635)

Sydney Peppermint - Smooth-barked Apple - Red Bloodwood shrubby 
open forest on slopes of moist sandstone gullies, eastern Sydney Basin, 
(SR653)

Cataract

Burragorang (Part A)

Ettrema

Jervis

Bungonia - Hawkesbury/Nepean

Sydney Cataract - Hawkesbury/Nepean

Sydney Cataract - Sydney Metro

Pittwater

Bateman

Illawarra

Tomalla

South East Coastal Ranges (Part C)

Ellerston

Upper Hunter

Kerrabee - Hunter/Central Rivers

Hunter

Woodenbong

Wollemi (Part C)

Stanthorpe Plateau

2. Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open forest on slopes of dry 
sandstone gullies of western and southern Sydney, Sydney Basin, (ME029)

 4Number of ecosystem credits created

CMA sub-region

Minimum percent native vegetation cover class

Minimum adjacent remnant area class

Pittwater (Part B)

0-5 ha

31-70%

Offset options - CMA sub-regionsOffset options - vegetation types

Hard-leaved Scribbly Gum - Parramatta Red Gum heathy woodland of the 
Cumberland Plain, Sydney Basin, (ME003)

Coast Banksia - Coast Wattle dune scrub of the Sydney Basin and South 
East Corner, (ME006)

Bangalay - Old-man Banksia open forest on coastal sands, Sydney Basin 
and South East Corner, (ME009)

Sydney Peppermint - Smooth-barked Apple - Red Bloodwood shrubby 
open forest on slopes of moist sandstone gullies, eastern Sydney Basin, 
(ME012)

Red Bloodwood - scribbly gum heathy woodland on sandstone plateaux, 
Sydney Basin, (ME014)

Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open 

Cumberland - Sydney Metro

Pittwater (Part A)

Sydney Cataract - Sydney Metro

Pittwater (Part B)

Sydney Metro - marine zone



forest on slopes of dry sandstone gullies of western and southern Sydney, 
Sydney Basin, (ME029)

Red Bloodwood - Grey Gum woodland on the edges of the Cumberland 
Plain, Sydney Basin, (ME038)

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin, (ME039)

Coast Banksia - Coast Tea-tree low moist forest on coastal sands and 
headlands, Sydney Basin and South East Corner, (ME055)

3. Red Bloodwood - Smooth-barked Apple shrubby forest on shale or ironstone of coastal plateaux, 
Sydney Basin, (ME039)

 124Number of ecosystem credits created

CMA sub-region

Minimum percent native vegetation cover class

Minimum adjacent remnant area class

Pittwater (Part B)

>100 ha

31-70%

Offset options - CMA sub-regionsOffset options - vegetation types

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin, (ME039)

Scribbly Gum - Red Bloodwood heathy woodland on the coastal plains of 
the Central Coast, Sydney Basin, (HU610)

Pittwater (Part B)

Clarence Lowlands

Richmond - Tweed (Qld - Scenic Rim) 
(Part A)

Murwillumbah (Qld - Southeast Hills and 
Ranges)

Wollemi - Hawkesbury/Nepean

Wollemi (Part A)

Wollemi (Part B)

Yengo - Hunter/Central Rivers

Wyong

Walcha Plateau - Northern Rivers

Macleay Hastings - Hunter/Central 
Rivers

Macleay Hastings - Northern Rivers

Coffs Coast & Escarpment

Clarence Sandstones

Jervis

Bungonia - Hawkesbury/Nepean

Sydney Cataract - Sydney Metro

Pittwater

Bateman

Illawarra



South East Coastal Ranges (Part C)

Ellerston

Upper Hunter

Kerrabee - Hunter/Central Rivers

Wollemi (Part C)

Stanthorpe Plateau

4. Red Bloodwood - Smooth-barked Apple shrubby forest on shale or ironstone of coastal plateaux, 
Sydney Basin, (ME039)

 52Number of ecosystem credits created

CMA sub-region

Minimum percent native vegetation cover class

Minimum adjacent remnant area class

Pittwater (Part B)

0-5 ha

31-70%

Offset options - CMA sub-regionsOffset options - vegetation types

Hard-leaved Scribbly Gum - Parramatta Red Gum heathy woodland of the 
Cumberland Plain, Sydney Basin, (ME003)

Coast Banksia - Coast Wattle dune scrub of the Sydney Basin and South 
East Corner, (ME006)

Bangalay - Old-man Banksia open forest on coastal sands, Sydney Basin 
and South East Corner, (ME009)

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin, (ME039)

Coast Banksia - Coast Tea-tree low moist forest on coastal sands and 
headlands, Sydney Basin and South East Corner, (ME055)

Cumberland - Sydney Metro

Pittwater (Part A)

Sydney Cataract - Sydney Metro

Pittwater (Part B)

Sydney Metro - marine zone



Species credits summary

Common name Scientific name Number of 
species credits 

created

Extent of impact 
Ha or individuals

Red-crowned Toadlet Pseudophryne australis  36 2.70



 



BioBanking credit report

Proposal ID:

Proposal name:

Tool version:Date of report: 4/10/2014

0012/2014/1207D

Northern Beaches Hospital Connectivity & Network Enhancements Stage 1

This report identifies the number and type of credits required at a DEVELOPMENT SITE.

Time:  2:02:31PM

Development details

Proposal address: Frenchs Forest Road and Wakehurst Parkway  Frenchs Forest  

v2.1

Roads and Maritime ServicesProponent name:

Proponent address: 101 Miller Street  North Sydney  

Proponent phone:

Assessor name: Catherine Gallery

131782

Assessor address: Level 5, 20 Berry Street  North Sydney NSW 2060

Assessor accreditation: 0012

Assessor phone: 9925 5489

Improving or maintaining biodiversity
An application for a red flag determination is required for the following red flag areas

Red flag Reason

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin

Vegetation type being > 70% cleared; or it 
contains an endangered ecological community;

The application for a red flag determination should address the criteria set out in the BioBanking Assessment 
Methodology. Please note that a biobanking statement cannot be issued unless the determination is approved.

Additional information required for approval:

Change to percent cleared for a vegetation type/s

Use of local benchmark

Change negligible loss

Expert report...

Request for additional gain in site value

Predicted threatened species not on site

Change threatened species response to gain ( Tg value )



Ecosystem credits summary

Vegetation type Area (ha) Credits required Red flag

Red Bloodwood - Smooth-barked Apple shrubby forest on 
shale or ironstone of coastal plateaux, Sydney Basin

 0.70  48.00 Yes

Smooth-barked Apple - Red Bloodwood - Sydney 
Peppermint heathy open forest on slopes of dry sandstone 
gullies of western and southern Sydney, Sydney Basin

 0.60  14.00 No

 1.80  67Total

Credit profiles



1. Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open forest on slopes of dry 
sandstone gullies of western and southern Sydney, Sydney Basin, (ME029)

 10Number of ecosystem credits created

CMA sub-region

Minimum percent native vegetation cover class

Minimum adjacent remnant area class

Pittwater (Part B)

>100 ha

31-70%

Offset options - CMA sub-regionsOffset options - vegetation types

Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open 
forest on slopes of dry sandstone gullies of western and southern Sydney, 
Sydney Basin, (ME029)

Red Bloodwood - scribbly gum heathy woodland on sandstone plateaux of 
the Sydney Basin, (HU595)

Red Bloodwood - Grey Gum woodland on the edges of the Cumberland 
Plain, Sydney Basin, (HN564)

Red Bloodwood - Sydney Peppermint - Blue-leaved Stringybark heathy 
forest of the southern Blue Mountains, Sydney Basin, (HN568)

Sydney Peppermint - Smooth-barked Apple - Red Bloodwood shrubby 
open forest on slopes of moist sandstone gullies, eastern Sydney Basin, 
(ME012)

Red Bloodwood - scribbly gum heathy woodland on sandstone plateaux, 
Sydney Basin, (ME014)

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin, (ME039)

Scribbly Gum - Red Bloodwood heathy woodland on the coastal plains of 
the Central Coast, Sydney Basin, (HU610)

Smooth-barked Apple - Red Bloodwood open forest on coastal plains on 
the Central Coast, Sydney Basin, (HU621)

Smooth-barked Apple - Sydney Peppermint - Turpentine heathy open 
forest on plateaux areas of the southern Central Coast, Sydney Basin, 
(HU622)

Yellow Bloodwood - ironbark shrubby woodland of the dry hinterland of the 
Central Coast, Sydney Basin, (HU657)

Bell-fruited Mallee heathy woodland in the Gibraltar Range area of the 
eastern New England Tablelands, (NR107)

Bell-fruited Mallee tall shrubland on granite outcrops of the New England 
Tablelands, (NR109)

Blue Mountain Ash - New England Blackbutt tall open forest of the North 
Coast, (NR128)

Needlebark Stringybark heathy woodland on granitic substrates of the 
eastern New England Tablelands, (NR202)

Red Bloodwood - Hard-leaved Scribbly Gum - Silvertop Ash heathy open 
forest on sandstone plateaux of the lower Shoalhaven Valley, Sydney 
Basin, (SR594)

Red Bloodwood - scribbly gum heathy woodland on sandstone plateaux, 
Sydney Basin, (SR595)

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 

Pittwater (Part B)

East Gippsland Lowlands (Part B)

Clarence Lowlands

Richmond - Tweed (Qld - Scenic Rim) 
(Part A)

Murwillumbah (Qld - Southeast Hills and 
Ranges)

Wollemi - Hawkesbury/Nepean

Wollemi (Part A)

Wollemi (Part B)

Karuah Manning

Yengo - Hunter/Central Rivers

Wyong

Barrington

Walcha Plateau - Hunter/Central Rivers

Walcha Plateau - Northern Rivers

Macleay Hastings - Hunter/Central 
Rivers

Macleay Hastings - Northern Rivers

Mummel Escarpment

Upper Manning

Carrai Plateau

Comboyne Plateau - Hunter/Central 
Rivers

Comboyne Plateau - Northern Rivers

Dalmorton

Chaelundi

Coffs Coast & Escarpment

Clarence Sandstones

Rocky River Gorge



ironstone of coastal plateaux, Sydney Basin, (SR597)

Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open 
forest on slopes of dry sandstone gullies of western and southern Sydney, 
Sydney Basin, (SR635)

Sydney Peppermint - Smooth-barked Apple - Red Bloodwood shrubby 
open forest on slopes of moist sandstone gullies, eastern Sydney Basin, 
(SR653)

Cataract

Burragorang (Part A)

Ettrema

Jervis

Bungonia - Hawkesbury/Nepean

Sydney Cataract - Hawkesbury/Nepean

Sydney Cataract - Sydney Metro

Pittwater

Bateman

Illawarra

Tomalla

South East Coastal Ranges (Part C)

Ellerston

Upper Hunter

Kerrabee - Hunter/Central Rivers

Hunter

Woodenbong

Wollemi (Part C)

Stanthorpe Plateau

2. Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open forest on slopes of dry 
sandstone gullies of western and southern Sydney, Sydney Basin, (ME029)

 4Number of ecosystem credits created

CMA sub-region

Minimum percent native vegetation cover class

Minimum adjacent remnant area class

Pittwater (Part B)

0-5 ha

31-70%

Offset options - CMA sub-regionsOffset options - vegetation types

Hard-leaved Scribbly Gum - Parramatta Red Gum heathy woodland of the 
Cumberland Plain, Sydney Basin, (ME003)

Coast Banksia - Coast Wattle dune scrub of the Sydney Basin and South 
East Corner, (ME006)

Bangalay - Old-man Banksia open forest on coastal sands, Sydney Basin 
and South East Corner, (ME009)

Sydney Peppermint - Smooth-barked Apple - Red Bloodwood shrubby 
open forest on slopes of moist sandstone gullies, eastern Sydney Basin, 
(ME012)

Red Bloodwood - scribbly gum heathy woodland on sandstone plateaux, 
Sydney Basin, (ME014)

Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open 

Cumberland - Sydney Metro

Pittwater (Part A)

Sydney Cataract - Sydney Metro

Pittwater (Part B)

Sydney Metro - marine zone



forest on slopes of dry sandstone gullies of western and southern Sydney, 
Sydney Basin, (ME029)

Red Bloodwood - Grey Gum woodland on the edges of the Cumberland 
Plain, Sydney Basin, (ME038)

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin, (ME039)

Coast Banksia - Coast Tea-tree low moist forest on coastal sands and 
headlands, Sydney Basin and South East Corner, (ME055)

3. Red Bloodwood - Smooth-barked Apple shrubby forest on shale or ironstone of coastal plateaux, 
Sydney Basin, (ME039)

 48Number of ecosystem credits created

CMA sub-region

Minimum percent native vegetation cover class

Minimum adjacent remnant area class

Pittwater (Part B)

>100 ha

31-70%

Offset options - CMA sub-regionsOffset options - vegetation types

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin, (ME039)

Scribbly Gum - Red Bloodwood heathy woodland on the coastal plains of 
the Central Coast, Sydney Basin, (HU610)

Pittwater (Part B)

Clarence Lowlands

Richmond - Tweed (Qld - Scenic Rim) 
(Part A)

Murwillumbah (Qld - Southeast Hills and 
Ranges)

Wollemi - Hawkesbury/Nepean

Wollemi (Part A)

Wollemi (Part B)

Yengo - Hunter/Central Rivers

Wyong

Walcha Plateau - Northern Rivers

Macleay Hastings - Hunter/Central 
Rivers

Macleay Hastings - Northern Rivers

Coffs Coast & Escarpment

Clarence Sandstones

Jervis

Bungonia - Hawkesbury/Nepean

Sydney Cataract - Sydney Metro

Pittwater

Bateman

Illawarra



South East Coastal Ranges (Part C)

Ellerston

Upper Hunter

Kerrabee - Hunter/Central Rivers

Wollemi (Part C)

Stanthorpe Plateau

4. Red Bloodwood - Smooth-barked Apple shrubby forest on shale or ironstone of coastal plateaux, 
Sydney Basin, (ME039)

 5Number of ecosystem credits created

CMA sub-region

Minimum percent native vegetation cover class

Minimum adjacent remnant area class

Pittwater (Part B)

0-5 ha

31-70%

Offset options - CMA sub-regionsOffset options - vegetation types

Hard-leaved Scribbly Gum - Parramatta Red Gum heathy woodland of the 
Cumberland Plain, Sydney Basin, (ME003)

Coast Banksia - Coast Wattle dune scrub of the Sydney Basin and South 
East Corner, (ME006)

Bangalay - Old-man Banksia open forest on coastal sands, Sydney Basin 
and South East Corner, (ME009)

Red Bloodwood - Smooth-barked Apple shrubby forest on shale or 
ironstone of coastal plateaux, Sydney Basin, (ME039)

Coast Banksia - Coast Tea-tree low moist forest on coastal sands and 
headlands, Sydney Basin and South East Corner, (ME055)

Cumberland - Sydney Metro

Pittwater (Part A)

Sydney Cataract - Sydney Metro

Pittwater (Part B)

Sydney Metro - marine zone



Species credits summary

Common name Scientific name Number of 
species credits 

created

Extent of impact 
Ha or individuals

Red-crowned Toadlet Pseudophryne australis  7 0.50
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