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Glossary of terms 
Definitions  

Biodiversity 
Assessment 
Method 

The Biodiversity Assessment Method (BAM) is the assessment manual that outlines how 
an accredited person assesses impacts on biodiversity at development sites and 
stewardship sites. It is a scientific document that provides: 
• a consistent method for the assessment of biodiversity on a proposed development 

or major development, or clearing site, 
• guidance on how a proponent can avoid and minimise potential biodiversity 

impacts, and 
• the number and class of biodiversity credits that need to be offset to achieve a 

standard of ‘no net loss’ of biodiversity. 

Biodiversity credits Ecosystem credits or species credits.  

Biodiversity credit 
report 

The report produced by the BAM Calculator (BAM-C) that sets out the number and 
class of biodiversity credits required to offset the remaining adverse impacts on 
biodiversity values at a development site, or on land to be biodiversity certified, or that 
sets out the number and class of biodiversity credits that are created at a biodiversity 
stewardship site. 

Biodiversity offsets Management actions that are carried out to achieve a gain in biodiversity values on 
areas of land in order to compensate for losses to biodiversity values from the impacts 
of development. 

Biodiversity 
Investment 
Opportunities Map 
(BIO Map) 

A deliverable of the NSW Government's Green Corridors program. The BIO Map 
development aims to achieve better biodiversity outcomes by directing biodiversity 
investment funding to the strategic locations of greatest benefit. 

Bioregion  Bioregions are relatively large land areas characterised by broad, landscape scale 
natural features and environmental processes that influence the functions of entire 
ecosystems. They capture the large scale geophysical patterns across Australia. These 
patterns in the landscape are linked to fauna and flora assemblages and processes at 
the ecosystem scale.  

BAM Credit 
Calculator (BAM-C) 

The computer program that provides decision support to assessors and proponents by 
applying the Biodiversity Assessment Method, which calculates the number and class of 
biodiversity credits required to offset the impacts of a development or created at a 
biodiversity stewardship site.  

Core area Land identified by the BIO Map. Core Areas are large remnants where management 
would be of greatest benefit to the conservation of key state and regional biodiversity 
values within a region. 

Cumulative impact The impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions. 
Cumulative impacts can result from individually minor but collectively significant 
actions taking place over a period of time. Refer to the development Secretary’s 
Environmental Assessment Requirements for cumulative impact assessment 
requirements. 

Development site The area of land that is directly impacted on by a proposed development, including 
access roads, and areas used to store construction materials  

Direct impact An impact on biodiversity values that is a direct result of vegetation clearance and loss 
of habitat. It is predictable, usually occurs at or near to the development site and can be 
readily identified during the planning, design, construction, and operational phases of a 
development. 
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Definitions  

Ecological 
community 

An ecological community is a naturally occurring group of native plants, animals and 
other organisms living in a unique location. Ecological communities can be listed as 
threatened under the EPBC Act and/or BC Act. 

Ecosystem credit A measurement of the value of endangered ecological communities (EECs), critically 
endangered ecological communities (CEECs) and threatened species habitat for species 
that can be reliably predicted to occur with a plant community type (PCT). Ecosystem 
credits measure the loss in biodiversity values at a development site and the gain in 
biodiversity values at a biodiversity stewardship site.  

Ecosystem credit 
species 

Threatened species that can be reliably predicted to occur with a PCT, for which species 
specific biodiversity credits are not required. 

Habitat An area or areas occupied, or periodically or occasionally occupied, by a species, 
population or ecological community, including any biotic or abiotic component. 

Indirect impact An impact on biodiversity values that occurs when development related activities affect 
threatened species, threatened species habitat, or ecological communities in a manner 
other than direct impact. Compared to direct impacts, indirect impacts often:  
• occur over a wider area than just the development site  
• have a lower intensity of impact in the extent to which they occur compared to direct 

impacts  
• occur off-site  
• have a lower predictability of when the impact occurs  
• have unclear boundaries of responsibility.  

Locality  This is defined as the area within a 10 kilometre radius surrounding the development 
site 

Local population The population that occurs in the development site. In cases where multiple 
populations occur in the development site and/or a population occupies part of the 
development site, impacts on the entirety of each population must be assessed 
separately. 

MNES A matter of national environmental significance (MNES) protected by a provision of 
Part 3 of the Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act). 

Mitchell landscape Landscapes with relatively homogeneous geomorphology, soils and broad vegetation 
types, mapped at a scale of 1: 250,000. 

Mitigation Action to reduce the severity of an impact. 

Mitigation measure  Any measure that facilitates the safe movement of wildlife and/or prevents wildlife 
mortality. 

Patch  A patch is defined in the BAM as an area of intact native vegetation that occurs on the 
subject land. The patch may extend onto adjoining land beyond the development site 
of the subject land, and for woody ecosystems, includes native vegetation separated by 
≤100 metres from the next area of intact native vegetation. For non woody vegetation, 
this gap is reduced to ≤30 metres. 

Plant community 
type 

A NSW plant community type identified using the plant community type (PCT) 
classification system. The PCT classification was created in 2011 by consolidating two 
existing community level classifications: the NSW Vegetation Classification and 
Assessment database; and the BioMetric Vegetation Types database used in NSW 
regulatory programs. The PCT classification is now maintained in the BioNet Vegetation 
Classification application. It is a way to classify vegetation types. 
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Definitions  

Population A group of organisms, all of the same species, occupying a particular area.  

Species credits The class of biodiversity credits created or required for the impact on threatened 
species that cannot be reliably predicted to use an area of land based on habitat 
surrogates. Species that require species credits are listed in the Threatened Biodiversity 
Data Collection. 

Species credit 
species 

Threatened species that are assessed according to section 6.4 of the BAM which may 
generate species specific biodiversity credit requirements.  

Study area The development site and any other areas surveyed and assessed for biodiversity values 
which may be subject to indirect impacts. 

Target species A species that is the focus of a study or intended beneficiary of a conservation action or 
connectivity measure. 

Threatened 
Biodiversity Data 
Collection 

Part of the BioNet database, accessible from the BioNet website at 
www.bionet.nsw.gov.au.  

Threatened species A species listed under the NSW Biodiversity Conservation Act 2016 (BC Act), Fisheries 
Management Act 1994 (FM Act) or EPBC Act. 

Threatened 
ecological 
community 

A community of different species associated with one another and sharing the same 
habitat, that is listed under the NSW Biodiversity Conservation Act 2016 (BC Act), 
Fisheries Management Act 1994 (FM Act) and Commonwealth Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act). Threatened ecological communities 
are listed as endangered or critically endangered under the NSW Biodiversity 
Conservation Act 2016 (BC Act), or may be listed as vulnerable, endangered or critically 
endangered under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). 

1,500 metre 
landscape buffer 

The assessment area surrounding the development site includes the area of land in the 
1,500 metre landscape buffer around the development site. The study area is situated 
within the 1,500 metre landscape buffer. The landscape buffer is an assessment area 
used to identify landscape features surrounding the development site to provide 
development site context and to inform the likely habitat suitability of the development 
site. 
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Abbreviations  

BAM Biodiversity Assessment Method 

BAM-C BAM Calculator 

BC Act Biodiversity Conservation Act 2016 (NSW) 

BDAR Biodiversity Development Assessment Report 

BIO Map Biodiversity Investment Opportunities Map 

CEEC Critically Endangered Ecological Community 

CEMP Construction Environmental Management Plan 

DPI Department of Primary Industries 

EEC Endangered ecological community 

EIS Environmental Impact Statement 

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

EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 (Federal)  

FM Act Fisheries Management Act 1994 (NSW) 

IBRA Interim Biogeographically Regionalisation of Australia 

MNES Matters of National Environmental Significance 

PCT plant community type 

SEARs Secretary’s Environmental Assessment Requirements 

SEPP State Environmental Planning Policy 

SSI State Significant Infrastructure 

TECs Threatened Ecological Communities 

VIS Vegetation information system (BioNet Vegetation Classification) 
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Executive Summary 

Sydney Metro (as ‘the proponent’) is seeking approval for the construction and operation of Sydney International 
Speedway on land owned and managed by Western Sydney Parklands Trust. 

The development is State significant infrastructure under Part 5, Division 5.2 of the NSW Environmental 
Planning and Assessment Act 1979 (EP&A Act) and is subject to approval by the Minister for Planning and Public 
Spaces. 

This Biodiversity Development Assessment Report (BDAR) has been prepared for the Sydney International 
Speedway development in accordance with the requirements of the Biodiversity Conservation Act 2016 (BC Act) 
and the Biodiversity Assessment Method (BAM). This BDAR documents the results of the biodiversity assessment 
carried out for the development in line with the relevant State and Commonwealth environmental and 
threatened species legislation and policy. It also considers relevant matters under the Fisheries Management Act 
1994. 

Existing environment 

The development site (being the development footprint and the area of land that would be directly impacted) is 
located within Western Sydney Parklands’ Precinct 5: Eastern Creek Motor Sports which sits within the Blacktown 
Local government area (LGA) in the Central River City sub region of Greater Sydney, about six kilometres 
southwest of the Blacktown City Centre, and 32 kilometres west of the Sydney Central Business District. 

The Western Motorway (M4 Motorway) is about 1.4 kilometres north, and the Westlink M7 is about 1.2 
kilometres west of the development. Industrial and commercial developments are located to the north and west 
of these major roads. The Prospect Nature Reserve, which contains the Prospect Reservoir, is about 150 metres 
east of the development. The development is bounded by Ferrers Road to the northwest, Ferrers Road and 
vegetation as part of Western Sydney Parklands in the west, the Warragamba Pipeline to the south and the 
Austral Bricks Horsley Park Brickworks located further south. Other motorsport operators within Western Sydney 
Parklands’ Precinct 5: Eastern Creek Motor Sports include Sydney Dragway immediately to the north and east 
and Sydney Motorsports Park (operated by the Australian Racing Drivers’ Club) to the north. 

The landscape is highly modified for existing infrastructure and vegetation is mostly limited to poor condition 
young regrowth, isolated and likely planted trees and revegetation. Two moderate quality patches of woodland 
are present. Two plant community types (PCTs) were identified in the development site: 

• Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion (PCT
849)

• The  Grey Box – Forest Red Gum grassy woodland on shale of the Cumberland Plain, Sydney Basin Bioregion
(PCT 850).

Areas of PCT 849 and PCT 850 align with one Threatened Ecological Community (TEC) listed under the BC Act: 
Cumberland Plain Woodland in the Sydney Basin Bioregion (listed as Critically Endangered). One moderate 
condition patch of these PCTs met the condition threshold for the EPBC Act listed Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest (Critically Endangered Community), however it is outside of the 
development site between Carpark C and Carpark D. Two additional PCTs were identified within proximity of the 
development site. 

Eighteen candidate threatened plant species were identified as having potential habitat on the development site 
by the Biodiversity Assessment Calculator and a review of databases and were targeted during surveys. None of 
the target threatened plant species were found within or adjacent to the development site. 
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The following threatened fauna species were identified by the BAM Calculator as potential candidate species and 
their potential presence at the development site is addressed via targeted survey and habitat assessment: 

• Cumberland Plain Land Snail (Meridolum corneovirens) 

• Green and Golden Bell Frog (Litoria aurea) 

• Birds: 

- Owls: Barking Owl (Ninox connivens), Masked Owl (Tyto novaehollandiae), Powerful Owl (Ninox 
strenua) 

- Nectarivores: Little Lorikeet (Glossopsitta pusilla), Regent Honeyeater (Anthochaera vihrygia), Swift 
Parrot (Lathamus discolor), Gang-gang Cockatoo (Callocephalon fimbriatum) 

- Woodland birds: Dusky Woodswallow (Artamus cyanopterus cyanopterus), Varied Sittella 
(Daphoenositta chrysoptera) 

- Raptors: Little Eagle (Hieraaetus morphnoides), Square-tailed Kite (Lophoictinia isura) 

• Mammals: 

- Insectivorous bats: Eastern Coastal Free-tailed Bat (Micronomus norfolkensis), Eastern False Pipistrelle 
(Falsistrellus tasmaniensis), Eastern Freetail-bat (Mormopterus norfolkensis), Grey-headed Flying-fox 
(Pteropus poliocephalus), Greater Broad-nosed Bat (Scoteanax rueppellii), Large Bent-winged Bat 
(Miniopterus orianae oceanensis), Little Bent-winged Bat (Miniopterus australis), Yellow-bellied 
Sheathtail-bat (Saccolaimus flaviventris), Southern Myotis (Myotis macropus) 

- Grey-headed Flying Fox (Pteropus poliocephalus). 

Of these, only the Cumberland Plain land Snail, Southern Myotis and the Green and Golden Bell Frog are 
considered likely to have potential breeding habitat and potential candidate threatened species for which a 
biodiversity credit requirement may be generated. In the absence of breeding habitat, the remaining species are 
only ecosystem credit species for the purposes of this assessment. 

Targeted surveys were completed for Southern Myotis and the Green and Golden Bell Frog in February 2020. 
The Cumberland Plain Land Snail was assumed to be present based on the presence of suitable habitat in 
moderate condition woodland between Carpark C and Carpark D, which is outside of the development site. 

The Green and Golden Bell Frog was not identified from the targeted surveys. Areas of potential habitat are 
present at locations outside of the development site, including along the artificial drainage line between Carpark 
C and Carpark D, with some lower quality habitat opportunities along Eastern Creek. Based on the results of the 
targeted surveys, distribution of recent recorded sightings, the distance of the Parramatta key population and 
the relatively disconnected nature of the drainage line near the development site to surrounding potential 
habitats, it is considered that the potential for the Green and Golden Bell Frog to occur within the development 
site is low. No species polygons have been developed for the Green and Golden Bell Frog and no offsets are 
required. 

The Southern Myotis was not caught during trapping efforts, however analysis of calls recorded made a probable 
identification of this species along Eastern Creek and the artificial drainage line between Carpark C and Carpark 
D. Only Eastern Creek was considered to contain suitable habitat based on the habitat requirements for this 
species as it does not contain areas of open water greater than three metres wide. Species polygons were created 
to include all associated habitat within 200 metres of Eastern Creek. 

Impacts to biodiversity 

The potential for direct impacts to biodiversity is limited to clearing of native vegetation and habitat. The 
development would not impact any areas of land that the Minister for Energy and Environment has declared as 
an area of outstanding biodiversity value in accordance with section 3.1 of the BC Act. 
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Plant community types 

Despite avoidance and minimisation measures, the development site would result in the direct removal of some 
native vegetation. The estimated clearing is about 0.63 hectares (6,312 square metres) consisting of the 
following PCTs: 

• Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion (PCT 
849) – 0.17 hectares (1,696 square metres) 

• Grey Box – Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin 
Bioregion (PCT 850) – 0.46 (4,616 square metres). 

Threatened Ecological Communities 

One Threatened Ecological Community (TEC) listed under the BC Act would be impacted by the development: 

• Cumberland Plain Woodland in the Sydney Basin Bioregion (Critically Endangered) – 0.63 hectares 
comprising the combined extent of the two PCTs described above. 

The areas of the TEC are mostly in poor condition represented by regrowth native species amongst plantings and 
weed growth. The woodland between Carpark C and Carpark D (outside of the development site) is also a patch 
of BC Act listed Cumberland Plain Woodland in the Sydney Basin Bioregion. Some areas of this vegetation in 
moderate conditions are also part of the Commonwealth EPBC Act listed Cumberland Plain Shale Woodlands 
and Shale-Gravel Transition Forest ecological community (listed as Critically Endangered). The development 
would not include clearing of any native vegetation identified as a TEC under the EBPC Act. 

Threatened species 

Direct impacts on species credit threatened species habitat associated with the clearing of native vegetation is 
limited to 0.03 hectares (305 m2) of habitat for Southern Myotis. No Cumberland Plain Land Snail habitat would 
be impacted by the development. Other impacts to threatened species habitat including impacts to connectivity 
and species movement, impacts to non native vegetation and disturbed areas, and impacts to water quality and 
hydrology are considered to be minimal and manageable through the implementation of suitable mitigation 
measures. 

Prescribed biodiversity impacts 

The development may include the removal of some human made structures that may provide suitable roosting 
habitat for a range of insectivorous bat species. However, there are likely to be minimal, if any, roosting 
opportunities for these species. It is unlikely that the development would detrimentally affect the bioregional 
persistence of these species. 

Up to 1.2 hectares of revegetation and weeds would be impacted by the development. This includes some areas 
of planted native non indigenous trees. Twelve threatened species may utilise the non native vegetation, 
including both native and exotic planted trees and shrubs, that are found within the development sites, including 
the Grey-headed Flying Fox and Swift Parrot. Due to the marginal, unnatural, structure of the vegetation present, 
it is unlikely to be used as breeding habitat by any threatened species. It is unlikely that the development would 
detrimentally affect the bioregional persistence of these species. 

Considering the highly disturbed nature of the landscape within which the development site is located, there are 
not expected to be any indirect impacts that would adversely affect areas of vegetation that would be retained. 
There is potential for indirect impacts to surrounding aquatic habitats (e.g. Eastern Creek) from erosion and 
contaminated runoff from construction and operation. The implementation of standard mitigation measures (i.e. 
sediment control, spill control) would control sediment and pollutants from any significant runoff events. 
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Management and mitigation 

Once all practicable steps to avoid or minimise impacts have been implemented at the detailed design phase, 
management and mitigation measures would be implemented to further lessen the potential ecological impacts 
of the development. Mitigation measures, identified in Section 10 of this BDAR, would be implemented during 
construction and would also be outlined in a Flora and Fauna Management Plan (refer to Appendix C 
(Construction Environmental Management Framework) of the Environmental Impact Statement). 

Offsetting biodiversity impacts 

An offset is required for the impacts to PCTs and threatened (species credit) species and the biodiversity credit 
obligation has been calculated using the Biodiversity Assessment Calculator and presented in this BDAR. Areas 
of the development site that do not possess PCTs have not been assessed and offset credits are not required. 
Offsets were identified as being required for the Southern Myotis, however the impact area is so small that no 
credits were generated by the calculator. A summary of the biodiversity credit requirements for the development 
include: 

• Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion 
(849) – Moderate: 1 credit 

• Grey Box – Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin 
Bioregion (850) – Poor: 3 credits 

• Grey Box – Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin 
Bioregion (850) – Revegetation: 2 credits 

• Myotis macropus (Southern Myotis) – 0 credits. 
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1. Introduction

1.1 Sydney International Speedway 

The NSW Government has committed to relocating speedway racing to Western Sydney Parklands’ Precinct 5: 
Eastern Creek Motor Sports, creating a true motorplex for the NSW motorsport racing community. The new 
Sydney International Speedway (the development) would provide the community and racing supporters a 
unique sporting facility that would cater for local, regional, national, and international racing events while 
continuing to support the growth of speedway racing in NSW. 

The new speedway would be located alongside the existing Sydney Dragway to the north and east and the 
Sydney Motorsports Park (operated by the Australian Racing Drivers' Club) to the north. 

Western Sydney Parklands Trust in conjunction with the NSW Office of Sport, is leading a masterplanning process 
for Western Sydney Parklands’ Precinct 5: Eastern Creek Motor Sports, with opportunities to share infrastructure 
and coordinate events across the three venues. This masterplan sets the context for the planning of the new 
Sydney International Speedway, which is the subject of this Environmental Impact Statement. 

As part of delivering Sydney Metro West - the city’s next big underground railway, the existing government land 
currently used for speedway racing is required for a future stabling and maintenance facility. The development is 
planned to be constructed and operational prior to the closure of the current speedway. 

The development site is located on land owned and managed by Western Sydney Parklands Trust. Sydney Metro 
is applying for State significant infrastructure approval and is proposing to build the development on behalf of 
and pursuant to arrangements with Western Sydney Parklands Trust. 

Section 5.12(4) of the EP&A Act provides for the declaration of specified development on specified land as State 
significant infrastructure. A declaration is being sought for the Sydney International Speedway as State 
significant infrastructure under Sections 5.12(4) of the EP&A Act. Schedule 4 of State Environmental Planning 
Policy (State and Regional Development) 2011 will be amended to include Sydney International Speedway. 

1.1.1 Location 

The development would be located within Western Sydney Parkland’s Precinct 5: Eastern Creek Motor Sports, 
which sits within the Blacktown Local Government Area (LGA) in the Central River City sub-region of Greater 
Sydney, about six kilometres south-west of Blacktown City Centre, and 32 kilometres west of the Sydney Central 
Business District. The location of the development is shown on Figure 1-1. 
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1.1.2 Local context of the development 

The development site is about 21 hectares. The Western Motorway (M4 Motorway) is about 1.4 kilometres north, 
and the Westlink M7 is about 1.2 kilometres west of the development. Industrial and commercial developments 
are located to the north and west of these major roads. The Prospect Nature Reserve, which contains the 
Prospect Reservoir, is about 150 metres east of the development. 

Sixteen precincts have been identified within the Western Sydney Parklands, each with its own character and land uses, 
infrastructure, issues and opportunities. The development would be situated within Western Sydney Parklands’ Precinct 
5: Eastern Creek Motor Sports. The development is bounded by Ferrers Road to the north-west, Ferrers Road and 
vegetation as part of Western Sydney Parklands in the west, the Warragamba Pipeline to the south and the Austral Bricks 
Horsley Park Brickworks located further south. Other motorsport operators within Western Sydney Parklands’ Precinct 5: 
Eastern Creek Motor Sports include the Sydney Dragway immediately to the north and east and Sydney Motorsports Park 
(operated by the Australian Racing Drivers’ Club) to the north. A full list of stakeholders is provided in Chapter 4 
(Stakeholder and community engagement). 

Other businesses in the vicinity include: 

• The SUEZ Eastern Creek Resource Recovery Park, about 1.1 kilometres west of the development 

• Global Renewables waste processing facility, about 650 metres west of the development. 

1.1.3 Overview of Sydney International Speedway Development 

Once complete, the development would include world class racing infrastructure in the form of a clay-based racetracks 
benchmarked to national and international best practice for both speedway vehicles and motorcycles. To facilitate the 
use of the speedway racetracks, the following ancillary racing infrastructure would be constructed: 

• New vehicle access to the raceway area, including a gated access via an intersection off Ferrers Road 

• A racing competitor’s pit area, comprising around 150 parking bays for race vehicles and their tenders, including 20 
bays for heavy vehicles transporting racing vehicles to and from the speedway and viewing platforms for pit crews 

• Workshops/garages and track-side operational support areas to be used by pit crews. 

High quality event support infrastructure provided to maximise the spectator experience at speedway events would 
comprise: 

• A grandstand with the capacity to seat around 3750 spectators 

• Ticketing and entryway structures 

• Spectator facilities, including terraced seating for up to a total of around 7000 spectators, public amenities, corporate 
boxes, provision for food and beverage operators together with merchandise outlets 

• Dedicated parking provided for spectators, visitors and users of the Sydney International Speedway, available for use 
by other motorsport operators by agreement 

• Dedicated parking for Sydney Dragway to replace the existing spectator parking areas which would form part of the 
Sydney International Speedway development site. The new Sydney Dragway parking would be available for use by 
other motorsport operators by agreement. 

Operational support infrastructure would be provided to enable the operation of the Sydney International Speedway. 
Such infrastructure would include: 

• Public safety including fencing and fire safety systems 
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• Communications including a fibre optic network (to suit internet broadcasting bandwidth and PA/AV provisions), 
signage and large broadcasting screens 

• Services including the provision of stormwater, drainage and flooding, utilities and lighting. 

The operational site layout is shown on Figure 1-3. Operation would also include maintenance activities required 
to support the development. 

Construction of the development is expected to take around 13 months to complete. The following construction 
activities would be carried out: 

• Clearing, earthworks and levelling 

• Landforming works 

• Establishment of carparks 

• Construction of racing and event support infrastructure 

• Utilities connections, landscaping and finishing works. 

Further detail on the development is provided in Chapter 5 (Project description) of the Sydney International 
Speedway Environmental Impact Statement. 

1.2 Purpose and scope of this report 

This technical paper is one of several technical papers that form part of the Environmental Impact Statement. 
The purpose of the BDAR is to identify and assess the biodiversity impacts of the development. In doing so it 
responds directly to the Secretary’s Environmental Assessment Requirements outlined in Section 1.3. 
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Figure 1-3 Development overview 

1.3 Secretary’s Environmental Assessment Requirements 

The Secretary’s Environmental Assessment Requirements were issued for Sydney International Speedway on 19 
May 2020. The requirements specific to biodiversity and where these requirements are addressed in this BDAR, 
are outlined in Table 1-1. 

Table 1-1 Secretary’s Environmental Assessment Requirements – Biodiversity 

Reference Requirement Where addressed 

4. Biodviersity 

2.4.1 The proponent must assess biodiversity impacts 
in accordance with section 7.9 of the 
Biodiversity Conservation Act 2016 (BC Act), 
the Biodiversity Assessment Method (BAM), 
and be documented in a Biodiversity 
Development Assessment Report (BDAR). 

This report is the BDAR as required under section 7.9 of the 
BC Act. The BDAR was prepared in accordance with the 
Biodiversity Assessment Method (Office of Environment and 
Heritage, 2017) and guidance provided in the Biodiversity 
Assessment Method Operational Manual Stage 1 (State of 
NSW and Office of Environment and Heritage, 2018) and 
Biodiversity Assessment Method Operational Manual Stage 
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Reference Requirement Where addressed 

4. Biodviersity 

2 (State of NSW and Department of Planning Industry and 
Environment, 2019) (see Section 2). 

The Biodiversity Assessment calculator case associated with 
this BDAR is 00020140/BAAS19068/20/00020141. 

The biodiversity surveys completed during preparation of 
this BDAR were guided by the Threatened Species Survey 
and Assessment Guidelines (see Section 2). 

2.4.2 The BDAR must include information in the form 
detailed in s6.12 of the BC Act, cl6.8 of the 
Biodiversity Conservation Regulation 2017 and 
the BAM. 

The BDAR has been prepared in accordance with s6.12 of 
the BC Act. This report has been prepared by an accredited 
person as described in Section 1.5. The four specific 
requirements of s6.12 are: 

a) assesses in accordance with the biodiversity assessment 
method the biodiversity values of the land subject to the 
proposed development, activity or clearing, and (refer 
Chapters 2, 3, 4, 5, 6, 7) 

b) assesses in accordance with that method the impact of 
proposed development, activity or clearing on the 
biodiversity values of that land, and (refer Chapter 9) 

c) sets out the measures that the proponent of the 
proposed development, activity or clearing proposes to 
take to avoid or minimise the impact of the proposed 
development, activity or clearing, and (refer Chapter 8 
and 10) 

d) specifies in accordance with that method the number 
and class of biodiversity credits that are required to be 
retired to offset the residual impacts on biodiversity 
values of the actions to which the biodiversity offsets 
scheme applies (refer Chapters 11 and 12). 

The BDAR has been prepared in accordance with cl6.8 of 
the Biodiversity Conservation Regulation 2017. A 
biodiversity development assessment report must include: 

a) the number and classes of biodiversity credits required 
to be retired in accordance with the like-for-like 
requirements of the offset rules, and (refer Chapters 11 
and 12) 

b) the number and classes of biodiversity credits that could 
be retired in accordance with the variation rules (in any 
case in which the proponent of the development 
proposes to use the variation rules), and (N/A to this 
development) 

c) details of any proposal to fund a biodiversity 
conservation action in accordance with the offset rules, 
and (N/A to this development) 

d) details of any ecological rehabilitation of a site impacted 
by mining under a mining lease that is proposed as a 
measure to offset or compensate for those impacts, and 
(N/A to this development) 
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Reference Requirement Where addressed 

4. Biodviersity 

e) the date of the report and the requisite certification 
under section 6.15 of the Act, and (refer to the Title 
page of this report for date) 

f) details of the accreditation of the person preparing the 
report and of the qualifications and experience of any 
other person commissioned to conduct research or 
investigations that are relied on in preparing the report, 
and (refer to Section 1.5 

g) any other information required by the biodiversity 
assessment method or ancillary rules to be included in 
the report (refer Chapters 2, 3, 4, 5, 6, 7). 

This BDAR has been prepared in accordance with the 
Biodiversity Assessment Method as described in Chapter 2). 

2.4.3 The BDAR must be submitted with all digital 
spatial data associated with the survey and 
assessment as per Appendix 10 of the BAM. 

Digital spatial data supplied. Refer to the following figures 
included in this BDAR: 

• Figure 1-1 

• Figure 1-2 

• Figure 1-3 

• Figure 2-1 

• Figure 2-2 

• Figure 2-3 

• Figure 4-1 

• Figure 4-2 

• Figure 5-1 

• Figure 5-2 

• Figure 6-1 

• Figure 11-1 

2.4.4 The BDAR must be prepared by a person 
accredited in accordance with the Accreditation 
Scheme for the Application of the Biodiversity 
Assessment Method Order 2017 under s6.10 of 
the BC Act. 

Section 1.5 

2.4.5 The BDAR must include details of the measures 
proposed to address offset obligations. 

Chapters 11 and 12 

2.4.6 The Proponent must assess any impacts on 
biodiversity values not covered by the BAM. 

Section 9.2 

2.4.7 The Proponent must identify whether the 
development, or any component of the 
development, would be classified as a Key 
Threatening Process (KTP) in accordance with 
the listings in the BC Act, FM Act and the 
Environmental Protection and the Biodiversity 
Conservation Act 2000 (EPBC Act). 

Section 9.3 

 



 
 

 

 

 
 
 
9 

1.4 Key terms used in this report 

The following terms are discussed throughout the technical paper which aligns with terminology of the 
Biodiversity Assessment Method (BAM), and are defined as: 

• Development site: this area includes all areas to be directly impacted (see Figure 1-2). The development 
site is also known as the ‘subject land’ in the BAM. For the purposes of this BDAR, the term development site 
is used. 

• Study area: the study area is much larger than the development site and includes the development site and 
surrounding area within a 50 metre buffer (see Figure 2-1) that may be subject to surface indirect impacts. 

• Locality: This is defined as the area within a 10 kilometre radius surrounding the development site (see 
Figure 1-2). 

• Bioregion: The study area is located in the Sydney Basin bioregion within the Cumberland subregion 
(Thackway and Cresswell, 1995). 

• 1,500 metre landscape buffer: The assessment area surrounding the development site (or subject land) 
includes the area of land in the 1,500 metre landscape buffer around the development site. The study area 
is situated within the 1,500 metre landscape buffer. The landscape buffer is an assessment area used to 
identify landscape features surrounding the development site to provide development site context and to 
inform the likely habitat suitability of the development site (see Figure 1-1). 

1.5 Authors 

The work to prepare this BDAR was carried out by appropriately qualified and experienced ecologists as outlined 
in Table 1-2. 

Table 1-2 Personnel, role and qualifications 

Name Role Qualifications 

Brenton 
Hays 

Ecologist - Technical lead, 
targeted surveys, 
reporting, GIS analysis 

Bachelor of Environmental Science and Management (Hons) 

Accredited under section 6.10 of the Biodiversity Conservation Act 2016 as a 
Biodiversity Assessment Method Assessor (No. BAAS19068) 

Lukas 
Clews 

Associate Ecologist – 
Vegetation Integrity 
Surveys and targeted 
plant searches, reporting, 
GIS analysis 

Master of Scientific Studies 

Graduate Certificate in Applied Science 

Bachelor of Science 

Diploma in Conservation and Land Management 

Certified Environmental Practitioner (CEnvP) by the Environment Institute of 
Australia and New Zealand (EIANZ) 

Accredited under section 6.10 of the Biodiversity Conservation Act 2016 as a 
Biodiversity Assessment Method Assessor (No. BAAS17060) 

Chris 
Thomson 

Principal Ecologist – 
Technical review 

Graduate Certificate in Natural Resources 

Bachelor of Applied Science (Environmental Management) 

Accredited under section 6.10 of the Biodiversity Conservation Act 2016 as a 
Biodiversity Assessment Method Assessor (No. BAAS18058) 
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2. Methodology 

This section documents the methodology applied in the preparation of the BDAR. The BDAR was prepared in 
accordance with the Biodiversity Assessment Method (Office of Environment and Heritage, 2017) and guidance 
provided in the Biodiversity Assessment Method Operational Manual Stage 1 (State of NSW and Office of 
Environment and Heritage, 2018) and Biodiversity Assessment Method Operational Manual Stage 2 (State of 
NSW and Department of Planning Industry and Environment, 2019). Further detail on the methodology for 
aquatic environments in provided in Section 6. 

2.1 Study area 

As defined in Section 1.1, the study area includes the development site and adjacent areas within a 50 metre 
buffer to capture areas around the development site that may be subject to indirect impacts (see Figure 2-1). 
The study area is located primarily in the suburb of Eastern Creek in the local government area (LGA) of 
Blacktown. The study area also extends into a small section of the suburb of Horsley Park in the Fairfield LGA. 

2.2 Background research and data sources 

A background review of existing information was carried out to identify the existing environment within a search 
area of 10 kilometres surrounding the development site. The review focussed on database searches, relevant 
ecological reports pertaining to the development site (where publicly available) and relevant GIS layers. The 
review was used to prepare a list of plant community types (PCTs), threatened species, populations and 
communities as well as important habitat for migratory species with a likelihood of occurrence in the survey area 
and locality. The searches were also carried out to identify if any Areas of Outstanding Biodiversity Value were 
present. 

The following databases were searched or viewed: 

• BioNet – the website for the Atlas of NSW Wildlife and Threatened Biodiversity Data Collection (searched 5 
March 2020) 

• NSW Department of Primary Industries (DPI) freshwater threatened species distribution maps (viewed 5 
March 2020) 

• The federal Department of Agriculture, Water and the Environment Protected Matters Search Tool (PMST) 
(searched 5 March 2020) (refer to Appendix F) 

• BioNet NSW Vegetation Classification database (viewed February 2020) 

• Atlas of Living Australia (viewed April 2020) 

• The federal Bureau of Meteorology’s Atlas of Groundwater Dependent Ecosystems (GDE) (viewed April 2020) 

• Department of Agriculture, Water and the Environment directory of important wetlands (viewed April 2020). 

Regional vegetation mapping, geology and soil mapping developments were reviewed including: 

• The Native Vegetation of the Sydney Metropolitan Area – Version 3.1 (VIS_ID 4489) (State Government of 
NSW and Office of Environment and Heritage, 2016) 

• Remnant Vegetation of the western Cumberland subregion, 2013 Update (VIS_ID 4207) (State Government 
of NSW and Office of Environment and Heritage, 2015). 

• Southeast NSW Native Vegetation Classification and Mapping – SCIVI (State Government of NSW and Office 
of Environment and Heritage (OEH), 2010) 

• Penrith 1:100 000 Geological Sheet 9030 (Clarke and Jones, 1991) 

• Soil landscapes of the Penrith 1:100,000 Sheet 9030 (Hazelton et al., 1989) 

• Australian Soil Classification (ASC) Soil Type map of NSW (State Government of NSW and Office of 
Environment and Heritage (OEH), 2012). 
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Preliminary and provisional determinations to list species and ecological communities as threatened under the 
BC Act were viewed from the NSW Threatened Species Scientific Committee web resources. At the time of 
writing, there are no preliminary or provisional listings of relevance. The annual Final Priority Assessment List 
(FPAL) is the list of nominated species, ecological communities and key threatening processes that have been 
approved for assessment by the Minister responsible for the EPBC Act for a particular assessment year. These 
have a statutory timeframe in which the assessment must be completed. 

2.3 Mapping extent of native vegetation cover 

The extent of native vegetation in the development site was ground truthed and mapped using up to date aerial 
imagery. Polygons were digitised in a GIS (ArcGIS 10.6) at a scale of between 1:1,000 and 1:5,000. The 
vegetation extent within the development site has been mapped as accurately as possible although some 
boundary errors may still exist. 

To assess per cent of current extent of native vegetation, a landscape buffer of 1,500 metres was placed around 
the boundary of the development site in accordance with section 4.2 of the BAM. Per cent native vegetation 
cover in the landscape buffer was calculated using a combination of regional vegetation mapping and aerial 
imagery, in some cases making assumptions of native vegetation where no mapping exists (e.g. along M4 
Motorway). 

2.3.1 Definition of native vegetation 

Under the BAM, native vegetation has the same meaning as in section 1.6 of the BC Act which states that native 
vegetation and clearing native vegetation have the same meanings as in Part 5A of the Local Land Services Act 
2013. Part 5A 60B of the Local Land Services Act 2013 defines the meaning of native vegetation as any of the 
following types of plants native to New South Wales: 

a) Trees (including any sapling or shrub or any scrub) 

b) Understorey plants 

c) Groundcover (being any type of herbaceous vegetation) 

d) Plants occurring in a wetland. 

A plant is native to New South Wales if it was established in New South Wales before European settlement. This 
includes planted vegetation which is important as the development site and study area contains several native 
species plantings. 

2.4 Plant community type identification 

The type and distribution of PCTs within the development site and study area were identified and mapped 
progressively during the field surveys. The identification of PCTs presented here in this BDAR is according to the 
NSW PCT classification as described in the BioNet Vegetation Classification database. Each PCT was assigned to 
the relevant corresponding Threatened Ecological Community (TEC) where applicable. A plot based floristic 
vegetation survey as described in section 5.2 of the BAM was carried out in areas where the vegetation was of 
sufficient size and shape to allow for plots to be completed. The plot based floristic vegetation surveys were 
carried out over three days in December 2019. 

2.4.1 Stratification of native vegetation into survey units 

Using existing vegetation mapping, survey sites (plots/midlines) were established within each area of mapped 
vegetation to provide a representative assessment of the vegetation prior to the field survey. Plots were also 
positioned to provide a wide spatial coverage of the development site and study area. Once the identification of 
PCTs had been finalised, each PCT was then divided into vegetation zones (an area of native vegetation that is 
the same PCT and has a similar broad condition state). The PCTs identified within the development site are 
described in detail in Section 4 of this BDAR. 
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The vegetation within the development site has been assigned to a PCT as listed in the BioNet Vegetation 
Classification database based on the observed plant species composition, vegetation structure, landscape 
position, and underlying geology and soils. 

2.4.2 Plot based floristic vegetation survey and Vegetation Integrity Assessment 

A plot based full floristic survey and Vegetation Integrity Assessment was carried out according to the BAM using 
a series of 20 x 20 metre plots (or equivalent 400 square metre area) nested inside a 20 x 50 metre plot (or 
equivalent 1,000 square metre area). In some situations, along narrow PCT patches, 10 x 40 metre floristic plots 
were used. The location of each plot/midline completed during the survey is illustrated in Figure 2-1. 
Plots/midlines were established to provide a representative assessment of the vegetation integrity of the 
vegetation zone, accounting for the level of variation in the broad condition state of the vegetation zone. 

A summary of the survey effort completed in each vegetation zone is provided in Table 2-1. 

Table 2-1 Plant community types and vegetation zones identified in the development site 

Vegetation 
zone 

Plant 
community 
type ID No. 

Plant community 
type name 

Broad 
condition 
class 

Vegetation zone 
area in 
development site 
(ha) 

Minimum 
number of 
plots/midlines 
required 

Number of 
plots/midlines 
completed 

1 849 Grey Box - Forest 
Red Gum grassy 
woodland on flats of 
the Cumberland 
Plain, Sydney Basin 
Bioregion 

Moderate 0.1 1 1 

2 849 Grey Box - Forest 
Red Gum grassy 
woodland on flats of 
the Cumberland 
Plain, Sydney Basin 
Bioregion 

Poor 0.07 
 

1 2 

3 850 Grey Box - Forest 
Red Gum grassy 
woodland on shale of 
the southern 
Cumberland Plain, 
Sydney Basin 
Bioregion 

Poor 0.3 1 1 

4 850 Grey Box - Forest 
Red Gum grassy 
woodland on shale of 
the southern 
Cumberland Plain, 
Sydney Basin 
Bioregion 

Revegetation 0.16 1 2 
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2.5 Patch size 

A patch is defined in the BAM as an area of intact native vegetation that occurs on the development site. The 
patch may extend onto adjoining land beyond the development site, and for woody ecosystems, includes native 
vegetation separated by less than or equal to 100 metres from the next area of intact native vegetation. For non 
woody vegetation, this gap is reduced to less than or equal to 30 metres. Patch size for each vegetation zone 
located on the development site was mapped in accordance with section 5.3.2 of the BAM using the following 
steps: 

• Identify vegetation zones to be included in the same patch 

• Identify the boundary of any adjoining intact native vegetation which extends beyond the limit of the 
development site 

• Digitise each patch in a GIS using separate polygons where multiple patches exist 

• Calculate the area of each patch in hectares in a GIS. 

The patch was then allocated to a patch size class (being less than five hectares, five to 24 hectares, 25 to 100 
hectares and greater than 100 hectares). Patch size class is used as a filter in the Biodiversity Assessment 
Calculator to predict threatened species likely to occur or use habitat on the development site. The patch size of 
all vegetation zones is greater than 100 hectares. 

2.6 Threatened species habitat assessment – creating a candidate species list 

Once the development site had been assessed for landscape context, and the PCTs present and vegetation 
integrity known, the list of candidate threatened species for assessment was developed. As outlined in section 
6.4.1.3 of the BAM, the following criteria (a – f) were used to predict the threatened species that require 
assessment: 

a) The distribution of the species includes the IBRA subregion which the development site is, in the opinion of 
the assessor, mostly located within, and 

b) The development site is within any geographic constraints of the distribution of the species within the IBRA 
sub region, and 

c) The species is associated with any of the PCTs identified by the assessor under chapter 5 of th BAM as 
occurring within the development site, and 

d) The native vegetation cover within an assessment area 1,500 metres wide surrounding the boundary of the 
development site as determined by the assessor in accordance with section 4.3.2 of the BAM is equal to or 
greater than the minimum class that is required for the species (unless the development is, or is part of, a 
linear shaped development), and 

e) The patch size which the vegetation zone is part of, as identified in section 5.3.2 of the BAM is equal to or 
greater than the minimum specified for that species, and 

f) The species is identified as an ecosystem or species credit species in the Threatened Biodiversity Data 
Collection. 

A threatened species was predicted as requiring assessment if that species meets all the criteria (a to f) that are 
relevant to the species. The Biodiversity Assessment Calculator was used to derive the list of candidate species 
based on criteria a to f. If any one of the criteria (a to f) relevant to a species was not met, the development site 
was considered not to be suitable habitat for the threatened species and no further assessment was carried out 
for that species. 

The results of the BioNet search and the PMST search were also used to inform development of the candidate 
species list. Some species returned from the database searches (i.e. BioNet and the PMST) were removed from 
the assessment due to the absence of suitable habitat in the development site. The development site itself is 
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highly disturbed and lacks high quality natural habitats, and species that are known to no longer occur in the 
Sydney urban area were removed from the assessment based on the lack of these habitat types from the 
development site. 

The threatened species habitat suitability assessment is provided in Section 5 and Appendix A. The candidate 
list of threatened species for assessment is provided in Section 5. 

2.7 Targeted threatened species surveys 

After the candidate species list had been developed (see Section 5.3), targeted threatened species surveys were 
carried out where possible. The surveys carried out for candidate threatened species of plants and animals are 
outlined in Section 2.7.1 and Section 2.7.2, respectively. The habitat assessment identified that there is limited 
habitat in the development site for most threatened species. Targeted surveys were completed in December 
2019 and February 2020. 

2.7.1 Threatened plants 

After the PCTs and finer scale habitats within the development site had been identified, and the threatened 
species habitat assessment had been completed, threatened plant surveys were completed across areas of 
suitable habitat. Table 2-2 lists the species that were targeted. Most of the species in Table 2-2 were identified 
by the BAM-Calculator, however an additional five species were added based on nearby records and suitable 
habitat on the development site. Two plants species identified by the BAM-Calculator, Caladenia tessellata and 
Pterostylis saxicola, were omitted from surveys due to a lack of suitable habitat in the development site. 

Surveys for threatened plants were guided by the methodology and effort as outlined in the NSW Guide to 
Surveying Threatened Plants (Office of Environment and Heritage, 2016). Where possible, transects were walked 
by two ecologists through the habitats within the development site at 10 metre spacing. This was primarily 
carried out in the woodland between Carpark C and Carpark D in February 2020, which contains the highest 
quality habitat for threatened plants (refer to Figure 2-2). The artificial drainage line in this woodland was also 
targeted for aquatic and semi aquatic species (e.g. Austral Pilwort). All other areas of vegetation were mostly 
considered low quality and only likely to contain larger conspicuous species and were therefore surveyed as part 
of initial vegetation transects of the development site. Habitats directly adjacent to the development site were 
also surveyed where possible to provide context for consideration of any potential indirect and/or off-site 
impacts. 

Table 2-2 Summary of survey effort for threatened plant species 

Species name Common name EPBC 
Act 

BC 
Act 

Required survey 
period 

Survey 
completed 

Acacia bynoeana Bynoe’s Wattle V E All year December 
2019 and 
February 2020 

Acacia pubescens Downy Wattle V V All year December 
2019 and 
February 2020 

Cynanchum elegans White-flowered Wax Plant E E All year December 
2019 and 
February 2020 

Dillwynia tenuifolia Dillwynia tenuifolia - V August, 
September, 
October 

December 
2019 and 
February 2020 

Dillwynia tenuifolia – 
endangered 
population 

Dillwynia tenuifolia, Kemps Creek 
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Species name Common name EPBC 
Act 

BC 
Act 

Required survey 
period 

Survey 
completed 

Eucalyptus 
benthamii 

Camden White Gum V V All year December 
2019 and 
February 2020 

Eucalyptus nicholii Narrow-leaved Black Peppermint V V All year December 
2019 and 
February 2020 

Grevillea juniperina 
subsp. juniperina 

Juniper-leaved Grevillea - V All year December 
2019 and 
February 2020 

Marsdenia viridiflora 
subsp. viridiflora - 
endangered 
population 

Marsdenia viridiflora R. Br. subsp. 
viridiflora population in the Bankstown, 
Blacktown, Camden, Campbelltown, 
Fairfield, Holroyd, Liverpool and Penrith 
local government areas 

- EP All year December 
2019 and 
February 2020 

Persoonia 
bargoensis 

Bargo Geebung V E All year December 
2019 and 
February 2020 

Persoonia nutans Nodding Geebung E E All year December 
2019 and 
February 2020 

Pilularia novae-
hollandiae 

Austral Pilwort - E October, 
November, 
December 

December 
2019 and 
February 2020 

Pimelea curviflora 
var. curviflora 

Pimelea curviflora var. curviflora V V October, 
November, 
December, 
January, February, 
March 

December 
2019 and 
February 2020 

Pimelea spicata Spiked Rice-flower E E All year December 
2019 and 
February 2020 

Pultenaea parviflora Sydney-bush Pea V E September, 
October, 
November 

December 
2019 and 
February 2020 

Pultenaea 
pedunculata  

Matted Bush-pea - V September, 
October, 
November 

December 
2019 and 
February 2020 

Syzygium 
paniculatum 

Magenta Lilly Pilly V E April, May, June December 
2019 and 
February 2020 

Thesium australe Austral Toadflax V V November, 
December, 
January, February 

December 
2019 and 
February 2020 

Key: V = Vulnerable species, E = Endangered species, EP = Endangered population, CE = Critically Endangered species 

*Note: = the survey was completed outside of the allocated survey period for Dillwynia tenuifolia, Pomaderris brunnea, and 
Pultenaea pedunculata. However, no species of Dillwynia, Pomaderris or Pultenaea were found during the surveys. 
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2.7.2 Threatened animals 

Targeted threatened species surveys were completed for animals that had potential habitat within the 
development site and study area. The habitat assessment identified that there is limited habitat in the 
development site for most threatened species. However, two species, the Green and Golden Bell Frog (Litoria 
aurea) and Southern Myotis (Myotis macropus) were considered moderately likely to occur in the development 
site and surrounding habitat based on the presence of suitable habitat. To determine presence or absence from 
within or adjacent to the proposed development site, targeted surveys for these species were carried out in 
accordance with the following guidelines: 

• Threatened species survey and assessment guidelines: field survey methods for fauna – Amphibians 
(Department of Environment and Climate Change, 2009) 

• ‘Species credit’ threatened bats and their habitats NSW survey guide for the Biodiversity Assessment Method 
(State of NSW and Office of Environment and Heritage, 2018). 

Table 2-3 outlines the threatened animal species that were identified by the BAM Calculator and assessed during 
surveys of the development site. Locations of targeted surveys are illustrated in Figure 2-3. 

Table 2-3 Summary of survey effort for threatened animal species  

Species name Common name EPBC 
Act 

BC 
Act 

Required survey 
period 

Survey completed 

Anthochaera 
phrygia 

Regent 
Honeyeater 
(breeding 
habitat) 

CE CE None allocated Surveys not done. Species excluded 
through habitat assessment. No 
breeding habitat present. 

Burhinus grallarius Bush Stone-
curlew 

- E All year Surveys not done. Species excluded 
through habitat assessment. 

Cercartetus nanus Eastern Pygmy-
possum 

- V October, November, 
December, January, 
February, March 

Surveys not done. Species excluded 
through habitat assessment. 

Chalinolobus 
dwyeri 

Large-eared Pied 
Bat 

V V November, 
December, January 

Surveys not done. Species excluded 
through habitat assessment. Only 
foraging habitat present in 
development site. 

Callocephalon 
fimbriatum 

Gang-gang 
Cockatoo 
(breeding 
habitat) 

- V October, November, 
December, January 

Surveys not done. Species excluded 
through habitat assessment. 

Hieraaetus 
morphnoides 

Little Eagle 
(breeding 
habitat) 

- V August, September, 
October 

Surveys not done. Species excluded 
through habitat assessment. 

Pommerhelix 
duralensis 

Dural Land Snail E E All year Surveys not done. Species excluded 
through habitat assessment. 

Haliaeetus 
leucogaster 

White-bellied 
Sea-Eagle 
(breeding 
habitat) 

- V July, August, 
September, October, 
November, 
December 

Surveys not done. Species excluded 
through habitat assessment. 

Lathamus discolor Swift Parrot 
(breeding 
habitat) 

CE E None allocated Surveys not done. No breeding habitat 
present. Foraging habitat assumed 
present. 
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Species name Common name EPBC 
Act 

BC 
Act 

Required survey 
period 

Survey completed 

Litoria aurea Green and 
Golden Bell Frog 

V E November 
December, January, 
February, March 

Targeted survey completed in February 
2020. 

Lophoictinia isura Square-tailed 
Kite (breeding 
habitat) 

- V September, October, 
November, 
December, January 

Surveys not done. Species excluded 
through habitat assessment. 

Meridolum 
corneovirens 

Cumberland Plain 
Land Snail 

- E All year Surveys completed in December 2019. 
Assumed present in moderate quality 
woodland between Carpark C and 
Carpark D. No habitat in the 
development site. 

Miniopterus 
australis 

Little Bent-
winged Bat 
(breeding 
habitat) 

- V December, January, 
February 

Surveys not done. Species excluded 
through habitat assessment. Only 
foraging habitat present in 
development site. 

Miniopterus 
orianae oceanensis 

Large Bent-
winged Bat 
(breeding 
habitat) 

- V December, January, 
February 

Surveys not done. Species excluded 
through habitat assessment. Only 
foraging habitat present in 
development site. 

Myotis macropus Southern Myotis - V October, November 
December, January, 
February, March 

Targeted survey completed in February 
2020.  

Ninox connivens Barking Owl 
(breeding 
habitat) 

- V May, June, July, 
August, September, 
October, November, 
December 

Surveys not done. Species excluded 
through habitat assessment. 

Ninox strenua Powerful Owl 
(breeding 
habitat) 

- V May, June, July, 
August 

Surveys not done. Species excluded 
through habitat assessment. 

Petaurus 
norfolcensis 

Squirrel Glider - V All year Surveys not done. Species excluded 
through habitat assessment. 

Phascolarctos 
cinereus 

Koala (breeding 
habitat) 

V V All year Surveys not done. Species excluded 
through habitat assessment. 

Pommerhelix 
duralensis 

Dural Land Snail E E All year Surveys not done. Species excluded 
through habitat assessment. 

Pteropus 
poliocephalus 

Grey-headed 
Flying-fox 
(breeding 
habitat) 

V V October, November 
December 

Surveys completed in December 2019 
and February 2020. No breeding 
habitat present. 

Tyto 
novaehollandiae 

Masked Owl 
(breeding 
habitat) 

- V May, June, July, 
August 

Surveys not done. Species excluded 
through habitat assessment. 

Key: V = Vulnerable species, E = Endangered species, EP = Endangered population, CE = Critically Endangered species 

The fauna species which were identified from the background review and habitat assessment that were targeted 
during the survey are discussed in Table 2-4. 
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Table 2-4 Targeted fauna survey details 

Threatened fauna 
species 

Minimum survey requirements Survey completed 

Green and Golden Bell 
Frog 

All surveys should be completed within one 
week of heavy rainfall (>50 mm in seven days) 
during spring/summer (October – March). 

Initial habitat assessment surveys using a 
combination of call detection, call playback and 
spotlighting. 

A minimum of four nights under ideal 
conditions. 

Small wetlands (<50 m at greatest length) 
should be covered in about one hour. 

Large sites should be sampled systematically. 

Sections of Eastern Creek and the drainage 
line within 100 to 200 m of the development 
site were assessed for their habitat value 
using criteria identified in the literature. This 
also included daytime searches for basking 
frogs. 

Potential habitats identified and each 
searched for one hour by two ecologists 
using call detection, call playback and 
spotlighting. Total survey effort was 4 nights. 
All surveys were completed within a week of 
heavy rainfall which ranged from 30 to 221 
mm. Surveys were completed over a period 
of 4 nights from 17 February to 20 February 
2020 

Southern Myotis All surveys are to be carried out during 
spring/summer from October – March. 

Harp trap or mist net is to be placed in areas of 
potential habitat. Harp traps are to be set 
beside or over pools of water along creeks or 
rivers. The minimum number of survey nights 
using harp traps is 4 nights per trap. 

Acoustic detection is to occur between October 
and March during spring/summer, for a 
duration of 4 nights. 

The range of Plant Community Types 
associated with the species, including 849 and 
850, within 200 metres of any medium to large 
permanent creeks, rivers, lakes or other 
waterways. Potential habitat is within 2.5 km of 
riparian vegetation. 

Two harp traps were assembled beside and in 
Eastern Creek (where possible) in separate 
locations, each for three nights. One harp 
trap remained in the same position for three 
nights. The other trap was moved after one 
night. Total survey effort was 6 trap nights 
covering 3 locations along Eastern Creek. 

Two Anabat Express bat call detectors were 
deployed, each for two nights. One 
positioned on Eastern Creek and one on a 
deep water section of the drainage line. Total 
survey effort was 4 trap nights. Recorded bat 
calls were analysed by Greg Ford (Balance 
Environmental). 

Green and Golden Bell Frog 

Potential habitat for the Green and Golden Bell Frog was identified in and adjacent to the study area during 
initial surveys of the development site in December 2019 (see Photos 1-3). This includes parts of Eastern Creek 
within 100 to 200 metres of the development site and the artificial drainage line that runs through the moderate 
quality woodland between Carpark C and Carpark D. 
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Photo 1 – Survey site 1 (drainage 
line) 

Photo 2 – Survey site 2 (drainage 
line) 

Photo 3 – Survey site 3 (Eastern 
Creek) 

Survey locations and transects are shown in Figure 2-3. Fauna survey sites 1 and 2 consisted of an artificial 
drainage line within an open grassy woodland. Both Site 1 and 2 had distinct patches of Typha orientalis around 
the culverts at either end. Site 3 was located on a section of Eastern Creek containing disturbed riparian 
woodland, dominated by Eucalyptus tereticornis, Melaleuca styphelioides and Casuarina glauca. To the east of 
Site 3, about 20 metres was cleared exotic grassland. 

Table 2-5 Weather and rainfall conditions during nocturnal fauna surveys (Horsley Park Equestrian Centre AWS 067119) 

Date Min temp 
(ºC) 

Max temp 
(ºC) 

Wind (3pm) Rainfall (24 
hours) 

Total rainfall 
in 7 days 
before 
survey 

Observations 

17/02/2020 21.3 22.8 Slight E 6 
km/hr 

16.6 mm 221 mm Survey completed 
after thunderstorm 
with hail and flooding.  

18/02/2020 20.1 28.3 Calm NNE 7 
km/hr 

0.6 mm 30 mm Storm towards end of 
survey. High 
abundance of insects 
during survey.  

19/02/2020 20.9 23.0 Slight W 9 
km/hr 

14.6 mm 30 mm High abundance of 
insects during survey. 

20/02/2020 19.4 19.7 Slight SE 
7km/hr 

0 mm 44.6 mm 100% cloud cover 
during survey period.  

Nocturnal surveys were completed at three survey sites over four nights, between the 17 February and 20 
February 2020. Weather conditions are shown in Table 2-5. Each survey site was searched by two ecologists on 
all four nights during the survey period. The duration of each sampling event extended between 20 and 40 
minutes per site depending on the size of the site. The survey involved a spotlight search of the entire perimeter 
of the drainage lines / creek focusing on the upper water column and within emergent vegetation. Call playback 
was used at each survey site which involved playing calls through a 20W loudspeaker for a total of 2 to 5 minutes 
along multiple locations at each site. Details of the survey effort are described in Table 2-6 and illustrated in 
Figure 2-3. 
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Table 2-6 Green and Golden Bell Frog survey timing and sampling effort  

Survey site Survey nights Total duration 
(hours) 

No. sampling 
events 

1 2 3 4 

Survey site 1 17/02/2020 18/02/2020 19/02/2020 20/02/2020 1.92 4 

Survey site 2 - 18/02/2020 19/02/2020 20/02/2020 0.92 3 

Survey site 3 17/02/2020 18/02/2020 19/02/2020 20/02/2020 1.45 4 

Southern Myotis 

Southern Myotis was considered moderately likely to occur around the development site based on recent 
records in the locality and the presence of suitable habitat along Eastern Creek. 

Two harp traps were installed along and, where possible, over Eastern Creek for three nights from 17 February to 
19 February 2020. Harp traps were placed in potential flyways along the creek to capture foraging bats (see 
Photos 4-6). Two Anabat Express (Titley Scientific) bat call detectors were also positioned along suitable habitat, 
‘Anabat 1’ was placed on Eastern Creek and ‘Anabat 2’ on the artificial drainage line. Both Anabats were 
deployed for two nights each: 18 February and 19 February 2020. Weather conditions during the survey period 
are shown in Table 2-5. Survey locations for Southern Myotis are shown in Figure 2-3. 

 

   
Photo 4 – Harp 1 Photo 5 – Harp 2 Photo 6 – Harp 3 

2.8 Survey limitations 

The desktop assessment and field survey carried out for this BDAR provides a limited view into the ecological 
values of the development site present at the time of the survey. The diversity of flora and fauna species 
recorded from this study should not be seen to be comprehensive. It is unlikely that every species present within 
the development site has been recorded. The field survey aimed to sample the development site and a 
comprehensive inventory of species was not made. A period of several seasons or years is often needed to 
identify all the species present in an area, especially as some species are only apparent at certain times of the 
year (e.g. orchids or migratory birds) and require specific weather conditions for optimum detection (e.g. 
breeding and flowering periods). The conclusions of this report are therefore based upon available data and are 
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indicative of the environmental condition of the development site at the time of the survey. The vegetation 
integrity plot surveys were completed in December 2019 during a period of drought so the results must be 
considered with regard to the environmental conditions at the time of survey. Survey site conditions, including 
the presence of threatened species, can change with time. To address this limitation, the assessment has aimed 
to identify the presence and suitability of the habitat for threatened species. 

The vegetation within the development site has been assigned to the most likely PCT as they are described in the 
BioNet Vegetation Classification database. In many cases there are no sharp boundaries defining the transition 
between PCTs, so the mapping provided in this BDAR is supported by on ground floristic surveys and 
observations of potential ecotones. Plant communities are naturally variable and the boundaries between 
different PCTs on the development site overlap considerably with a gradual transition from one community to 
another. However, a choice must be made to map and assign a PCT to an area of the development site. As 
mapping necessitates that a hard boundary is drawn to separate PCTs, boundaries of PCTs and vegetation zones 
have been mapped as best as possible based on observations made during the field survey and based on 
patterns observed on aerial photography. It is likely that the boundaries of PCTs and vegetation zones will 
change with time and in response to long term variation in biophysical conditions at the development site such 
as rainfall and surface drainage patterns. 
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3. Landscape features 

3.1 IBRA Bioregions and sub regions 

The development site is located in the Sydney Basin bioregion, within the Cumberland subregion (Thackway and 
Cresswell, 1995) (see Figure 1-1 and Figure 1-2). 

3.2 BioNet NSW Landscapes 

The development site is located on the Cumberland Plain landscape as mapped by the NSW National Parks and Wildlife 
Service (NPWS) (2002) and described by the then NSW Department of Environment and Climate Change (2001). 

3.3  Rivers, streams and estuaries 

The development site is located entirely within the Hawkesbury catchment. There are no rivers, streams or estuaries 
within the development site. However, a section of Eastern Creek (Strahler class 3) is about 160 metres west of the 
development site. A small unnamed and unmapped artificial drainage line runs in a northwest direction through 
woodland in part of the study area, outside of the development site. This appears to drain stormwater from parts of 
Sydney Dragway northwest through woodland and under Ferrers Road, where it eventually feeds into Eastern Creek. 

Other waterways in the 1,500 metre landscape buffer include Reedy Creek (Strahler class 3) and several unnamed 
tributaries (see Figure 1-1 and Figure 1-2). 

3.4 Wetlands 
Prospect Reservoir (artificial dam) is located about 600 metres to the east of the development site. There are no other 
wetlands located within the 1,500 metre landscape buffer apart from farm dams and small areas of impeded drainage. 

3.5 Connectivity of habitat 

According to the BAM, for development sites, the assessor must identify the connectivity of different areas of habitat 
that may facilitate the movement of threatened species across their range. While the habitats surrounding the 
Prospect Reservoir and Eastern Creek are not physically connected to the vegetation in the development site, these 
habitats are connected as there is woody vegetation separated by less than or equal to 100 metres from the next area 
of intact native vegetation creating corridors. 

3.6 Areas of geological significance and soil hazard features 

Areas of geological significance generally include karst, caves, crevices and cliffs. There are no areas of geological 
significance within or adjacent to the development site. 

3.7 Areas of outstanding biodiversity value 

The proposed development site does not contain any areas of outstanding biodiversity value listed on the register of 
declared areas of outstanding biodiversity value. 

3.8 Native vegetation extent 
The 1,500 metre landscape buffer is about 1,288 hectares in size and contains about 373 hectares of native 
vegetation (woody and non woody vegetation). This area was calculated with a combination of available regional 
mapping (i.e. VIS_ID 4489 and VIS_IS4407) and native vegetation mapped within the study area as part of this 
assessment. This results in a native vegetation cover in the landscape of about 29 per cent. It is apparent from aerial 
imagery that there is likely to be more native vegetation than has been mapped, so it is expected that this number is 
higher. Therefore, native vegetation cover in the landscape is in the ‘>30 – 70 per cent’ cover class. These calculations 
are an estimate only based on existing regional mapping and aerial imagery. 
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4. Native vegetation and vegetation integrity 

This section outlines the native vegetation within and directly adjacent to the development site. 

4.1 Plant community type descriptions 

This BDAR describes PCTs in terms of their floristic composition, geological substrate and relevant regional 
vegetation classification. The distribution of PCTs within the development site is outlined in Figure 4-1. 
Descriptions of the vegetation that occurs at the development site are provided below and matched to the most 
likely PCT as described in the BioNet Vegetation Classification database. In some cases, the vegetation at the 
development site does not strictly meet the definition of a PCT as per the BioNet Vegetation Classification 
database so the vegetation has been allocated to the PCT with which it most closely aligns. The mapping 
provided in this BDAR is supported by on ground observations and quantitative data. Plant communities are 
naturally variable and the boundaries between different PCTs at the development site overlap considerably. 
However, a choice must be made to map and assign a PCT to a particular area of the development site. 

Table 4-1 provides a summary of the PCTs found within and adjacent to the development site. 

Table 4-1 Plant community types and vegetation zones identified in the development site and study area 

Vegetation 
zone 

Plant 
community 
type ID No. 

Plant community type name Broad 
condition 
class 

Vegetation zone area (ha) 

Development 
site 

Study area 

1 849 Grey Box - Forest Red Gum grassy 
woodland on flats of the Cumberland 
Plain, Sydney Basin Bioregion 

Moderate 0.1 0.28 

2 849 Grey Box - Forest Red Gum grassy 
woodland on flats of the Cumberland 
Plain, Sydney Basin Bioregion 

Poor 0.07 0.83 

3 850 Grey Box - Forest Red Gum grassy 
woodland on shale of the southern 
Cumberland Plain, Sydney Basin 
Bioregion 

Poor 0.3 0.34 

4 850 Grey Box - Forest Red Gum grassy 
woodland on shale of the southern 
Cumberland Plain, Sydney Basin 
Bioregion 

Revegetation 0.16 2.29 

5 849 Grey Box - Forest Red Gum grassy 
woodland on flats of the Cumberland 
Plain, Sydney Basin Bioregion 

Blackberry 
dominant 

0 0.06 

6 850 Grey Box - Forest Red Gum grassy 
woodland on shale of the southern 
Cumberland Plain, Sydney Basin 
Bioregion 

Moderate 0 0.85 

7 850 Grey Box - Forest Red Gum grassy 
woodland on shale of the southern 
Cumberland Plain, Sydney Basin 
Bioregion 

Regeneration  0 0.08 

8 1071 Phragmites australis and Typha orientalis 
coastal freshwater wetlands of the Sydney 
Basin Bioregion 

Drainage line 0 0.07 
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Vegetation 
zone 

Plant 
community 
type ID No. 

Plant community type name Broad 
condition 
class 

Vegetation zone area (ha) 

Development 
site 

Study area 

9 835 Forest Red Gum - Rough-barked Apple 
grassy woodland on alluvial flats of the 
Cumberland Plain, Sydney Basin 
Bioregion  

Moderate 0 0 

TOTAL 0.63 4.8 
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4.1.1 Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin 
Bioregion (PCT 849) – Cumberland Shale Plains Woodland 

Vegetation formation: Grassy Woodlands 

Vegetation class: Coastal Valley Grassy Woodlands 

Classification confidence level from VIS: High 

Vegetation zones / survey effort / extent at the development site: 

• Zone 2 (Blackberry dominant) / One plot (Plot 11) / 0.07 ha 

• Zone 3 (Moderate) / One plot (Plot 12) / 0.15 ha 

• Zone 4 (Poor) / Two plots (Plot 7 and 8) / 1.27 ha 

The  Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion PCT 
(PCT 849) is described in the BioNet Vegetation Classification database as a grassy woodland located on the 
gentle topography associated with the shale plains of western Sydney. 

The Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion PCT 
(PCT 849) directly corresponds to the Cumberland Shale Plains Woodland (GW p29) as described in the 
Southeast NSW Native Vegetation Classification and Mapping – SCIVI (State Government of NSW and Office of 
Environment and Heritage (OEH), 2010) and the Cumberland Shale Plains Woodland (S_GW03) as described in 
The Native Vegetation of the Sydney Metropolitan Area – Version 3 (State Government of NSW and Office of 
Environment and Heritage, 2016). 

 

Photo 7: Plot 7 in Vegetation Zone 4 showing the Grey Box – Forest Red Gum grassy woodland on flats of the 
Cumberland Plain, Sydney Basin Bioregion PCT (PCT 849) 
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The Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion PCT 
(PCT849) has a classification confidence level in the VIS of High. Therefore, classification of this vegetation to 
the PCT 849 is relatively straightforward and the vegetation is not considered likely to be representative of any 
other PCT. 

This vegetation within the study area is highly disturbed and in poor to moderate condition. The vegetation lacks 
native species, particularly in the mid storey (shrub layer) and ground layer but is most likely to be PCT 849 for 
the following reasons: 

• The upper stratum contains typical species of PCT 849 including Eucalyptus tereticornis and Eucalyptus 
moluccana. 

• The ground cover contains typical species of PCT 849 including Rytidosperma tenuius. 

A summary of the vegetation structure and floristics of PCT 849 as it occurs in the study area is provided in Table 
4-2. The list of species recorded at each survey site is provided in Appendix A and reflects the local variation of 
species gathered from the survey. 

This PCT forms part of the Cumberland Plain Woodland in the Sydney Basin Bioregion which is listed as a 
threatened ecological community under the BC Act (listed as Critically Endangered). This vegetation is not listed 
as a threatened ecological community under the EPBC Act. The condition of this PCT is such that it does not 
meet the condition criteria to be part of the Critically Endangered Cumberland Plain Shale Woodlands and 
Shale-Gravel Transition Forest as listed under the EPBC Act. 

Table 4-2 Floristic and structural summary of PCT 849 within the development site 

Vegetation layer Dominant species 

Tree canopy (upper 
stratum) 

Eucalyptus tereticornis, Eucalyptus moluccana 

Midstorey (mid 
stratum) 

Native species absent 

Groundcovers (ground 
stratum) 

Einadia hastata, Einadia nutans, Einadia trigonos, Rytidosperma tenuius 

Exotic species Bidens Pilosa, Cirsium vulgare, Lepidium africanum, Plantago lanceolate, Sida 
rhombifolia, Solanum pseudocapsicum, Sonchus oleraceus 

High Threat Weeds Araujia sericifera, Chloris gayana, Eragrostis curvula, Lantana camara, Lycium 
ferocissimum, Pennisetum clandestinum, Rubus fruticosus sp. agg. 

4.1.2 Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney 
Basin Bioregion (PCT 850) – Cumberland Shale Hills Woodland 

Vegetation formation: Grassy Woodlands 

Vegetation class: Coastal Valley Grassy Woodlands 

Classification confidence level from VIS: High 

Vegetation zones / survey effort / extent at the development site: 

• Zone 5 (Moderate) / Four plots (Plot 2, 3, 5 and 6) / 3.91 ha 

• Zone 6 (Poor) / One plot (Plot 1) / 0.44 ha 

• Zone 7 (Regeneration) / One plot (Plot 10) / 0.18 ha 

• Zone 8 (Revegetation) / Two plots (Plot 9 and 13) / 2.29 ha 
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The Grey Box – Forest Red Gum grassy woodland on shale of the Cumberland Plain, Sydney Basin Bioregion PCT 
(PCT850) is described in the BioNet Vegetation Classification database as a grassy woodland located on the 
gentle topography associated with the shale plains of western Sydney occupying the higher elevations 
associated with the hills and rises south from Prospect. 

The Grey Box – Forest Red Gum grassy woodland on Shale of the Cumberland Plain, Sydney Basin Bioregion PCT 
(PCT 850) directly corresponds to the Cumberland Shale Hills Woodland (GW p28) as described in the Southeast 
NSW Native Vegetation Classification and Mapping – SCIVI (State Government of NSW and Office of Environment 
and Heritage (OEH), 2010) and the Cumberland Shale Hills Woodland (S_GW02) as described in The Native 
Vegetation of the Sydney Metropolitan Area – Version 3 (State Government of NSW and Office of Environment 
and Heritage, 2016). 

 

Photo 8: Plot 2 in Vegetation Zone 5 showing the Grey Box - Forest Red Gum grassy woodland on shale of the 
southern Cumberland Plain, Sydney Basin Bioregion (PCT 850) 

The Grey Box – Forest Red Gum grassy woodland on Shale of the Cumberland Plain, Sydney Basin Bioregion PCT 
(PCT 850) has a classification confidence level in the VIS of High. Therefore, classification of this vegetation to 
the PCT 850 is relatively straightforward and the vegetation is not considered likely to be representative of any 
other PCT. 

This vegetation within the study area ranges from poor to moderate condition and includes some areas of 
revegetation that have been planted with species representative of the PCT. This vegetation is considered most 
likely to be PCT 850 for the following reasons: 

• The upper stratum contains typical species of PCT 850 including Eucalyptus tereticornis. 

• The midstorey contains the typical species Bursaria spinosa. 

• The ground cover contains typical species of PCT 850 including Dichondra repens, Brunoniella australis, 
Aristida sp., Microlaena stipoides, and Cyperus gracilis. 

A summary of the vegetation structure and floristics of PCT 850 as it occurs in the study area is provided in Table 
4-3. The list of species recorded at each survey site is provided in Appendix A and reflects the local variation of 
species gathered from the survey. 
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This PCT forms part of the Cumberland Plain Woodland in the Sydney Basin Bioregion which is listed as a 
threatened ecological community under the BC Act (listed as Critically Endangered). Parts of this vegetation 
(moderate condition areas) meet the condition criteria to be part of the Critically Endangered Cumberland Plain 
Shale Woodlands and Shale-Gravel Transition Forest as listed under the EPBC Act. The PCT 850 is identified in 
the study area, however, these areas that meet the EPBC Act threshold are not within the constraints of the 
development site. 

Table 4-3 Floristic and structural summary of PCT 850 within the development site 

Vegetation layer Dominant species 

Tree canopy 
(upper stratum) 

Eucalyptus tereticornis, Eucalyptus crebra, Corymbia maculata 

Midstorey (mid 
stratum) 

Acacia decurrens, Casuarina glauca, Acacia falcata, Bursaria spinosa, Daviesia ulicifolia, 
Melaleuca styphelioides, Pittosporum undulatum 

Groundcovers 
(ground stratum) 

Brunoniella australis, Centella asiatica, Dianella longifolia, Dichondra repens, Dietes sp., 
Einadia hastata, Einadia nutans, Einadia trigonos, Eremophila debilis, Hypericum 
gramineum, Opercularia diphylla, Plantago gaudichaudii, Aristida sp., Cynodon dactylon, 
Cyperus gracilis, Cyperus sp., Lachnagrostis filiformis, Lomandra confertifolia, Lomandra 
filiformis, Lomandra longifolia, Microlaena stipoides, Panicum sp., Rytidosperma tenuius, 
Sporobolus creber, Glycine clandestine, Glycine tabacina, Passiflora herbertiana 

Exotic species Bidens pilosa, Brassica sp., Briza subaristata, Bromus catharticus, Cirsium vulgare, 
Dovyalis caffra, Foeniculum vulgare, Opuntia stricta, Pavonia hastata, Plantago 
lanceolate, Senecio pterophorus, Sida rhombifolia, Solanum nigrum, Solanum 
pseudocapsicum, Verbena bonariensis 

High Threat 
Weeds 

Araujia sericifera, Asparagus aethiopicus, Chloris gayana, Ehrharta erecta, Eragrostis 
curvula, Lantana camara, Ligustrum lucidum, Lycium ferocissimum, Megathyrsus 
maximus, Olea europaea, Paspalum dilatatum, Pennisetum clandestinum, Senecio 
madagascarensis 

4.1.3 Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin Bioregion 
(PCT 1071) 

Vegetation formation: Freshwater Wetlands 

Vegetation class: Coastal Freshwater Lagoons 

Classification confidence level from VIS: Very Low 

Vegetation zones / survey effort / extent at the development site: 

• Zone 9 (Drainage line) / One plot (Plot 10) / 0.07 ha 

The Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin Bioregion (PCT 
1071) is described in the BioNet Vegetation Classification database as artificial water bodies, drainage lines and 
depressions across a wide variety of environments and includes modified former wetlands. It occurs also in 
original form in a wide variety of situations associated with coastal plains, valleys, lagoons and other areas of 
poor drainage. The version of PCT 1071 in the study area is a result of altered drainage and is therefore artificial. 

The Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin Bioregion (PCT 
1071) does not directly correlate to any map unit as described in the Southeast NSW Native Vegetation 
Classification and Mapping – SCIVI (State Government of NSW and Office of Environment and Heritage (OEH), 
2010) or The Native Vegetation of the Sydney Metropolitan Area – Version 3 (State Government of NSW and 
Office of Environment and Heritage, 2016). 
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Photo 9: Plot 4 in Vegetation Zone 9 showing the Phragmites australis and Typha orientalis coastal freshwater 
wetlands of the Sydney Basin Bioregion (PCT 1071) 

The Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin Bioregion (PCT 
1071) has a classification confidence level in the VIS of Very Low. This PCT may be replaced or retired in future 
revisions of the BioNet Vegetation Classification database. However, this vegetation is not considered likely to be 
representative of any other PCT. 

This vegetation within the study area is not a natural occurrence of a wetland. The vegetation has established 
naturally but has resulted from human interference causing impeded drainage within a drainage line. The 
description of PCT 1071 in the BioNet Vegetation Classification database lacks detail but the vegetation is 
dominated by native wetland species and is most likely to be PCT 1071 due to the dominance of Typha 
orientalis. 

A summary of the vegetation structure and floristics of PCT 1071 as it occurs in the study area is provided in 
Table 4-4. The list of species recorded at each survey site is provided in Appendix A and reflects the local 
variation of species gathered from the survey. The quality of the vegetation is poor and is not comparable to a 
naturally occurring Freshwater Lagoon system. 

The Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin Bioregion PCT 
has developed at this location due to human alteration of the drainage line and is not a naturally occurring 
wetland. As such, this particular occurrence of this PCT is unlikely to be part of the TEC described as ‘Freshwater 
Wetlands on Coastal Floodplains of the NSW North Coast, Sydney Basin and South East Corner bioregions’ TEC 
and listed under the BC Act. This is because artificial wetlands created on previously dry land specifically for 
purposes such as sewerage treatment, stormwater management and farm production, are not regarded as part 
of this community (see NSW Scientific Committee, 2010). This PCT is not part of a threatened ecological 
community listed under the EPBC Act. 
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Table 4-4 Floristic and structural summary of PCT 1071 within the development site 

Vegetation layer Dominant species 

Tree canopy (upper stratum) Eucalyptus tereticornis at edges 

Midstorey (mid stratum) Absent 

Groundcovers (ground stratum) Typha orientalis, Cynodon dactylon, Persicaria lapathifolia (outside of plot)  

Exotic species Sida rhombifolia, Sonchus oleraceus 

High Threat Weeds Rubus fruticosus sp. agg. 

4.1.4 Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland Plain, 
Sydney Basin Bioregion (PCT 835) – Cumberland Riverflat Forest 

Vegetation formation: Forested Wetlands 

Vegetation class: Coastal Floodplain Wetlands 

Classification confidence level from VIS: High 

Vegetation zones / survey effort / extent at the development site: 

• Zone 1 (Moderate) / Two plots (Plot 14 and 15) / 2.03 ha 

The Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland Plain, Sydney 
Basin Bioregion (PCT 835) is an open eucalypt forest situated on broad alluvial flats of the Hawkesbury and 
Nepean river systems. It also forms narrower ribbons alongside streams and creeks that drain the Cumberland 
Plain. 

This vegetation is considered most likely representative of PCT 835 based on the species composition observed 
at the development site and the landscape position along Eastern Creek. The Forest Red Gum - Rough-barked 
Apple grassy woodland on alluvial flats of the Cumberland Plain, Sydney Basin Bioregion (PCT 835) directly 
corresponds to the Cumberland River Flat Forest (FoW p33) as described in the Southeast NSW Native 
Vegetation Classification and Mapping – SCIVI (State Government of NSW and Office of Environment and 
Heritage (OEH), 2010) and the Cumberland Riverflat Forest (S_FoW06) as described in The Native Vegetation of 
the Sydney Metropolitan Area – Version 3.1 (State Government of NSW and Office of Environment and Heritage, 
2016). 
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Photo 10: Plot 14 in Vegetation Zone 1 showing the Forest Red Gum - Rough-barked Apple grassy woodland 
on alluvial flats of the Cumberland Plain, Sydney Basin Bioregion (PCT 835) 

The Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland Plain, Sydney 
Basin Bioregion (PCT 835) has a classification confidence level in the VIS of High. Therefore, classification of this 
vegetation to the PCT 835 is relatively straightforward and the vegetation is not considered likely to be 
representative of any other PCT. 

Based on the floristic composition of the vegetation observed at the development site and the landscape 
position the vegetation is considered most likely to be representative of PCT 835 for the following reasons: 

• A canopy layer composed of Eucalyptus tereticornis and Angophora floribunda (listed as typical canopy species 
for PCT 835 in the VIS) and Eucalyptus bosistoana with a lower tree layer composed of Casuarina glauca and 
Melaleuca styphelioides. 

• While native species in the middle stratum are lacking, species including Bursaria spinosa and Sigesbeckia 
orientalis are present which are species typical of PCT 835. 

• The presence of species including Microlaena stipoides, Dichondra repens, Solanum prinophyllum, Commelina 
cyanea, Entolasia sp., and Echinopogon sp. that are species recognised as typical of PCT 835 in the VIS database. 

• The PCT is located on the alluvial soils of the South Creek soil landscape along Eastern Creek. 

A summary of the vegetation structure and floristics of PCT 835 as it occurs in the study area along Eastern 
Creek is provided in Table 4-5. The list of species recorded at each survey site is provided in Appendix A and 
reflects the local variation of species gathered from the survey. 

This PCT forms part of the River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North 
Coast, Sydney Basin and South East Corner Bioregions which is listed as a threatened ecological community 
under the BC Act (listed as Endangered). This vegetation is not listed as a threatened ecological community 
under the EPBC Act. 
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Table 4-5 Floristic and structural summary of PCT 835 within the development site 

Vegetation layer Dominant species 

Tree canopy 
(upper stratum) 

Eucalyptus tereticornis, Angophora floribunda, Eucalyptus bosistoana, Casuarina glauca, 
Melaleuca styphelioides 

Midstorey (mid 
stratum) 

Melaleuca styphelioides, Casuarina glauca, Bursaria spinosa, Sigesbeckia orientalis, 
Platycerium bifurcatum 

Groundcovers 
(ground stratum) 

Commelina cyanea, Dichondra repens, Geranium solanderi, Cynodon dactylon, 
Echinopogon caespitosus, Eragrostis leptostachya, Glycine clandestine, Entolasia sp., 
Einadia hastata, Solanum prinophyllum,  
Persicaria lapathifolia, Potamogeton sp., Alisma plantago-aquatica, Spirodela sp., Juncus 
sarophorus, Juncus usitatus 

Exotic species Bidens pilosa, Cirsium vulgare, Conyza bonariensis, Gamochaeta Americana, Lactuca 
serriola, Morus alba, Parietaria judaica, Rumex crispus, Senecio pterophorus, Solanum 
pseudocapsicum, Verbena bonariensis, Cyclospermum leptophyllum, Dovyalis caffra, Sida 
rhombifolia, Solanum linnaeanum, Solanum nigrum, Sonchus oleraceus 

High Threat 
Weeds 

Ageratina adenophora, Cardiospermum grandiflorum, Cestrum parqui, Cyperus eragrostis, 
Ehrharta erecta, Lantana camara, Tradescantia fluminensis, Lycium ferocissimum, 
Paspalum dilatatum, Senecio madagascarensis 

4.2 Vegetation zones and vegetation integrity score 

A description of the vegetation zones identified within the development site and the corresponding vegetation 
integrity score developed from the Biodiversity Assessment Calculator is presented in Table 4-6. The vegetation 
integrity survey plot data is provided in Appendix C. 

Table 4-6 Vegetation zones and vegetation integrity scores for the South East Highlands bioregion 

Vegetation 
zone 

Plant 
community 
type ID No. 

Plant community type name Broad 
condition 
class 

Vegetation zone 
area in 
development site 
(ha) 

Vegetation 
integrity 
score 

1 849 Grey Box - Forest Red Gum 
grassy woodland on flats of the 
Cumberland Plain, Sydney 
Basin Bioregion 

Moderate 0.1 18.7 

2 849 Grey Box - Forest Red Gum 
grassy woodland on flats of the 
Cumberland Plain, Sydney 
Basin Bioregion 

Poor 0.07 
 

11.3 

3 850 Grey Box - Forest Red Gum 
grassy woodland on shale of 
the southern Cumberland 
Plain, Sydney Basin Bioregion 

Poor 0.3 15.2 

4 850 Grey Box - Forest Red Gum 
grassy woodland on shale of 
the southern Cumberland 
Plain, Sydney Basin Bioregion 

Revegetation 0.16 23.9 
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4.3 Patch size 

The native vegetation within the development site is all part of the same vegetation patch according to the 
definition of a patch as provided in the BAM. While the habitats surrounding the Prospect Reservoir and Eastern 
Creek are not physically connected to the vegetation in the development site, these habitats are connected as 
there is woody vegetation separated by less than or equal to 100 metres from the next area of intact native 
vegetation creating corridors. 

As the vegetation within the development site is connected to the Prospect Nature Reserve and the vegetation 
along Eastern Creek, the patch size is at least 905 hectares so for the purposes of the assessment the patch size 
is in the greater than 100 hectare size class. 

4.4 Threatened ecological communities 

One Threatened Ecological Community (TEC) listed under the BC Act occurs in the development site: 

• Cumberland Plain Woodland in the Sydney Basin Bioregion (Critically Endangered). 

This corresponds to PCT 849 and PCT 850. The areas of the TEC are mostly in poor condition represented by 
regrowth native species amongst plantings and weed growth. The largest occurrence of this TEC is represented 
by revegetated areas along Ferrers Road. 

The woodland between Carpark C and Carpark D is also a patch of BC Act listed Cumberland Plain Woodland in 
the Sydney Basin Bioregion. Some areas of this vegetation, found within the study area, and outside of the 
development site, in moderate conditions are also part of the Commonwealth EPBC Act listed Cumberland Plain 
Shale Woodlands and Shale-Gravel Transition Forest ecological community (listed as Critically Endangered). 
There are no areas of EPBC Act listed TECs within the development site. 

The two patches of PCT 1071 on the drainage line between Caraprk C and Carpark D do not meet the definition 
of the BC Act listed Freshwater Wetlands on Coastal Floodplains of the New South Wales North Coast, Sydney 
Basin and South East Corner Bioregions as this TEC does not include artificial waterways created on previously 
dry land for purposes such as stormwater management. 

One additional TEC listed under the BC Act, River-Flat Eucalypt Forest on Coastal Floodplains of the New South 
Wales North Coast, Sydney Basin and South East Corner Bioregions, is located outside of the development site to 
the west around Eastern Creek. This TEC corresponds directly with PCT 835. 
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4.5 Groundwater dependent ecosystems 

The level of groundwater dependence of vegetation communities in the development site has been identified 
using the Atlas of Groundwater Dependent Ecosystems (GDEs) (Bureau of Meteorology, 2017) and the Risk 
Assessment Guidelines for Groundwater Dependent Ecosystems released by the former NSW Department of 
Primary Industries (Kuginis et al., 2012). The list of high priority GDEs provided in Schedule 4 of the Water 
Sharing Plan for the Greater Metropolitan Region Groundwater Sources 2011 was also reviewed. The mapping of 
GDEs provided by the Atlas of GDEs provides an indication whether a GDE may be present but the mapping is 
based on a coarse regional vegetation mapping dataset and does not accurately reflect project site conditions. 

There are no mapped aquatic GDEs within the development site or the 1,500 metre landscape buffer. However, 
the Atlas of Groundwater Dependent Ecosystems (Bureau of Meteorology, 2017) identifies portions of the 
locality as containing some areas of high potential groundwater dependent terrestrial vegetation. Based on the 
results of the field surveys carried out for this BDAR and examination of the Native Vegetation of the Sydney 
Metropolitan Area – Version 3 vegetation map (State Government of NSW and Office of Environment and 
Heritage, 2016), there is potential for groundwater dependent terrestrial vegetation types to be present. 

Two terrestrial GDEs were identified on the Atlas of Groundwater Dependent Ecosystems within the development 
site. Based on these results and data collected during field surveys carried out for this assessment, there is 
potential for groundwater dependent terrestrial vegetation types to be present. The following plant community 
types were identified during field surveys and are considered with a moderate to high likelihood to be terrestrial 
GDEs: 

• Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion PCT 
(PCT 849) 

• Forest Red Gum – Rough-barked Apple grassy woodland on alluvial flats of the Cumberland Plain, Sydney 
Basin Bioregion PCT (PCT 835) 

• Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin Bioregion (PCT 
1071). 

However, these PCTs are not obligate GDEs (i.e. they are not entirely dependent on groundwater). These PCTs 
are likely to be opportunistic facultative GDEs that may depend on the subsurface presence of groundwater 
(often accessed via the capillary fringe – subsurface water just above the water table) in some locations but not 
in others. This capillary water may be accessed by the plants where an alternative source of water (i.e. rainfall) 
cannot be accessed to maintain ecological function. As the plants within these PCTs may at times rely on 
capillary water in the soil that rises from the water table, any lowering of the water table may result in a reduction 
in groundwater availability and declining vegetation health during low rainfall periods. 

However, if the groundwater table is shallow where the potential GDE occurs, and there is no perched aquifer 
above the water table (separated from the water table by a layer of impermeable rock or sediment), then 
impacts on vegetation health may occur. 
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5. Habitat suitability for threatened species 

The Biodiversity Assessment Calculator was used to derive the list of candidate species for this assessment, but 
the results were also supplemented with database searches, including a review of the Threatened Biodiversity 
Data Collection, to identify the threatened species that have been recorded by previous surveys or are 
considered likely to occur in the broader locality and development site. This section provides the results of the 
habitat suitability assessment for threatened species as outlined in section 6 of the BAM. 

5.1 Habitat suitability for species that can be predicted by habitat surrogates 
(ecosystem credit species) 

Ecosystem credit species are those threatened species where the likelihood of occurrence of a species or 
elements of the species’ habitat can be predicted by vegetation surrogates and landscape features, or for which 
targeted survey has a low probability of detection. Ecosystem credit threatened species have been assessed in 
conjunction with information about development site context (section 4.3 and section 5.3.2 of the BAM), PCTs 
and vegetation integrity attributes (chapter 5 of the BAM), and data from the Threatened Biodiversity Data 
Collection (section 6.1 of the BAM). 

The Biodiversity Assessment Calculator was used to generate a list of the predicted threatened species that met 
the criteria outlined in section 6.4.1.3 of the BAM. The results of the BioNet search and the federal Department 
of the Agriculture, Water and the Environment’s PMST were also used to inform development of the species list. 

The initial list of predicted ecosystem credit species is provided in Table 5-1. The full threatened species habitat 
suitability assessment is provided in Appendix A. Once the initial list of predicted ecosystem credit species was 
generated, the geographic limitations of each species (where applicable) were examined to see if they were met. 
Geographic limitations usually relate to altitude or topographic features. Where the development site is not 
within the geographic limitation described for a species, the species was removed from the predicted list of 
threatened species and no further assessment was completed. 

In accordance with paragraphs 6.4.1.9 – 6.4.1.16 (Step 2) of the BAM, an on-site assessment was completed to 
determine the presence of any habitat constraints or microhabitats for the threatened species predicted to occur 
on the development site. Some species do not have any identified habitat constraints, in which case this step was 
not carried out. The justification for including or excluding ecosystem credit species from the assessment is 
provided in Table 5-1. 

The remainder of the ecosystem credit species outlined in Appendix A have suitable habitat within and adjacent 
to the development site, albeit limited in size, and would therefore need to be addressed in future assessment 
under the BAM. Under the BAM, targeted survey is not required for ecosystem credit species. However, in some 
circumstances, the Threatened Biodiversity Data Collection may identify that a species requires assessment for 
ecosystem credits and species credits (a dual credit species). This occurs where part of the habitat is assessed as 
a species credit (e.g. breeding habitat, or mapped locations identified as an important area that is used by a 
species). The remaining part of the habitat is assessed as an ecosystem credit (e.g. foraging habitat, unmapped 
locations used by a species). Therefore, some species are listed in both Table 5-1 and Table 5-2 as an ecosystem 
credit species and a species credit species. 



  

 
 
 

 
Sydney International Speedway  

Technical Paper 3: Biodiversity Development Assessment Report 41 

Table 5-1 Summary of predicted ecosystem credit species that were assessed  

Species name Common name EPBC 
Act * 

BC 
Act 
* 

Justification for inclusion / exclusion Sensitivity 
to gain 
class 

Birds 

Anthochaera 
phrygia 

Regent 
Honeyeater  

(foraging) 

CE CE Included. This species may occasionally forage in 
vegetation, particularly winter flowering species 
such as Eucalyptus tereticornis. 

High 

Artamus 
cyanopterus 
cyanopterus 

Dusky 
Woodswallow 

- V Included. This species is commonly seen in the 
locality and may forage in or over the vegetation in 
and adjacent to the development site. 

Moderate 

Callocephalon 

fimbriatum 

Gang-gang 

Cockatoo 

(foraging) 

- V Included. May occur in study area on occasion in 
winter. No breeding habitat in development site. 

Moderate 

Chthonicola 
sagittata 

Speckled 
Warbler 

- V Excluded from the assessment as the development 
site is low quality. Only one record in the locality 
suggests this species is quite rare and likely to stick 
to high quality remnant woodland. The likelihood of 
this species occurring in the development site is 
considered low. 

High 

Circus assimilis Spotted Harrier - V Excluded from the assessment as there is no habitat 
in the development site considered suitable for this 
species. There are no records of this species in the 
locality. 

Moderate 

Climacteris 
picumnus 
victoriae 

Brown 
Treecreeper 
(eastern 
subspecies) 

- V Excluded from the assessment as there is no habitat 
in the development site considered suitable for this 
species. There are no records of this species in the 
locality. 

High 

Daphoenositta 

chrysoptera 

Varied Sittella - V Included. This species is commonly seen in the 
locality and may forage in or over the vegetation in 
and adjacent to the development site. 

Moderate 

Glossopsitta 
pusilla 

Little Lorikeet - V Included. This species is commonly seen in the 
locality and may forage in or over the vegetation in 
and adjacent to the development site. 

High 

Grantiella picta Painted 
Honeyeater 

V V Excluded from the assessment as there is no habitat 
in the development site considered suitable for this 
species. There are no records of this species in the 
locality. 

Moderate 

Haliaeetus 
leucogaster 

White-bellied 
Sea-Eagle 
(foraging) 

M V Excluded from the assessment as there is no habitat 
in the development site considered suitable for this 
species. 

High 

Hieraaetus 

morphnoides 

Little Eagle 
(foraging) 

- V Included. This species may fly over and perch in the 
development site on occasion. There is unlikely to 
be any suitable breeding habitat present. 

Moderate 
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Species name Common name EPBC 
Act * 

BC 
Act 
* 

Justification for inclusion / exclusion Sensitivity 
to gain 
class 

Lathamus discolor Swift Parrot 
(foraging) 

CE E Included. The vegetation in the development site 
does not represent any significant foraging or 
nesting opportunities for this species. While this 
species is unlikely to use the development site on a 
permanent basis, temporary foraging cannot be 
discounted. Impacts on this species associated with 
the loss of vegetation associated with the 
development are discussed in Section 9.2. 

Moderate 

Lophoictinia isura Square-tailed 
Kite (foraging) 

- V Included. This species may fly over and perch in the 
development site on occasion. There is unlikely to 
be any suitable breeding habitat present. 

Moderate 

Melanodryas 
cucullata 
cucullata  

Hooded Robin 
(south-eastern 
form) 

- V Excluded from the assessment as there is no habitat 
in the development site considered suitable for this 
species. There are no records of this species in the 
locality. 

Moderate 

Melithreptus 
gularis 

Gularis 

Black-chinned 

Honeyeater 
(eastern 

subspecies) 

- V Excluded from the assessment as there is no habitat 
in the development site considered suitable for this 
species. 

Moderate 

Neophema 
pulchella 

Turquoise 
Parrot 

- V Excluded from the assessment as there is no habitat 
in the development site considered suitable for this 
species. 

High 

Ninox connivens Barking Owl 
(foraging) 

- V Included. This species may fly over and perch in the 
development site on occasion. There is unlikely to 
be any suitable breeding habitat present. 

High 

Ninox strenua Powerful Owl 
(foraging) 

- V Included. This species may fly over and perch in the 
development site on occasion. There is unlikely to 
be any suitable breeding habitat present. 

High 

Petroica boodang Scarlet Robin - V Excluded from assessment. This species may occur 
in higher quality vegetation around the 
development site and pass through it on occasion. 
However, there is no habitat in the development site 
considered suitable for this species. 

Moderate 

Petroica 
phoenicea 

Flame Robin - V Excluded from assessment. This species may occur 
in higher quality vegetation around the 
development site and pass through it on occasion. 
However, there is no habitat in the development site 
considered suitable for this species. 

Moderate 

Stagonopleura 
guttata  

 

Diamond 
Firetail 

- V Excluded from the assessment. There is no habitat 
in the development site considered suitable for this 
species. There are no records of this species in the 
locality. 

Moderate 

Tyto 

novaehollandiae 

Masked Owl 
(foraging) 

- V Included. This species may fly over and perch in the 
development site on occasion. There is unlikely to 
be any suitable breeding habitat present. 

High 
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Species name Common name EPBC 
Act * 

BC 
Act 
* 

Justification for inclusion / exclusion Sensitivity 
to gain 
class 

Mammals 

Dasyurus 
maculatus 

Spotted-tailed 
Quoll 

E V Excluded from the assessment. The development 
site does not provide optimal habitat for this 
species. There are eight records of this species from 
the locality, but it hasn’t been recorded since 2013 
and is unlikely to use the habitats in the 
development site. 

High 

Falsistrellus 
tasmaniensis 

Eastern False 

Pipistrelle 

- V Included. The highest quality foraging habitat is 
around the drainage line, though this species may 
also forage around trees within the development 
site. No hollow bearing trees were identified within 
the development site; however, some roosting 
habitat may be present. There is unlikely to be any 
breeding habitat in the development site. 

High 

Micronomus 
norfolkensis 

Eastern Coastal 
Free-tailed Bat 

- V Included. Analysis of bat calls recorded along the 
drainage line as part of this assessment identified 
this species on one night. The highest quality 
foraging habitat is around the drainage line, though 
this species may also forage around trees within the 
development site. No hollow bearing trees were 
identified within the development site; however, 
some roosting habitat may be present. There is 
unlikely to be any breeding habitat in the 
development site. 

High 

Miniopterus 
australis 

Little Bent-
winged Bat 
(foraging) 

- V Included. This species is most likely to forage in the 
woodland around the drainage line and may occur 
in the development site as it flies around. However, 
there is no high quality foraging habitat or breeding 
habitat in the development site. 

High 

Miniopterus 
orianae 
oceanensis 

Large Bent-
winged Bat 
(foraging) 

- V Included. This species is most likely to forage in the 
woodland around the drainage line and may occur 
in the development site as it flies around. However, 
there is no high quality foraging habitat or breeding 
habitat in the development site. 

High 

Petaurus australis Yellow-bellied 
Glider 

- V Excluded from the assessment. There is no habitat 
in the development site considered suitable for this 
species. 

High 

Phascolarctos 
cinereus 

Koala (foraging) V V Excluded from the assessment. Eucalyptus 
tereticornis is a primary food tree species. However, 
the known occurrence of this species within the 
locality is very rare. This species may pass through 
the development site on occasion, however the 
likelihood is considered low. 

High 

Pteropus 
poliocephalus 

Grey-headed 
Flying-fox 
(foraging) 

V V Included. This species is assumed to occur based on 
the presence of suitable foraging habitat and the 
proximity of several camps. There are no camps 
within the development site. 

High 
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Species name Common name EPBC 
Act * 

BC 
Act 
* 

Justification for inclusion / exclusion Sensitivity 
to gain 
class 

Saccolaimus 

flaviventris 

Yellow-bellied 

Sheathtail-bat 

- V Included. The highest quality foraging habitat is 
around the drainage line, though this species may 
also forage around trees within the development 
site. No hollow bearing trees were identified within 
the development site; however, some roosting 
habitat may be present. There is unlikely to be any 
breeding habitat in the development site. 

High 

Scoteanax 
rueppellii 

Greater Broad-
nosed 

Bat 

- V Included. The highest quality foraging habitat is 
around the drainage line, though this species may 
also forage around trees within the development 
site. No hollow bearing trees were identified within 
the development site; however, some roosting 
habitat may be present. There is unlikely to be any 
breeding habitat in the development site. 

High 

*Key: CE = critically endangered, E = endangered, V = vulnerable, M = migratory 

5.2 Habitat suitability for species that cannot be predicted by habitat surrogates 
(species credit species) 

Habitat suitability is identified as the degree to which the habitat needs of threatened species are present at a 
particular site. Species credit species have been assessed in conjunction with information collected about the 
context of the development site (section 4.3 of the BAM), on PCTs and vegetation integrity attributes in (section 
5 of the BAM), and data obtained from the Threatened Biodiversity Data Collection (section 6.1 of the BAM). 

Species credit species are threatened species or components of species habitat that are identified in the 
Threatened Biodiversity Data Collection as requiring assessment for species credits. Species credit species are 
those species for which the likelihood of occurrence, or elements of suitable habitat, cannot be confidently 
predicted by vegetation surrogates or landscape features. Species credit species can be reliably detected by 
survey. Based on the assessment of habitat in the development site, and review of databases and published 
information, the species credit species as outlined in Table 5-2 are considered ‘candidate species’ for the 
assessment. The full threatened species habitat suitability assessment is provided in Appendix A. 

Table 5-2 Summary of candidate species credit species returned by the BAM-Calculator 

Species name Common name EPBC 
Act* 

BC 
Act* 

Sensitivity to 
gain class 

Plants 

Acacia bynoeana Bynoe’s Wattle V E High 

Acacia pubescens Downy Wattle V V High 

Caladenia tesselata Thick Lip Spider Orchid V E Moderate 

Cynanchum elegans White-flowered Wax Plant E E High 

Dillwynia tenuifolia Dillwynia tenuifolia - V Moderate 

Dillwynia tenuifolia - 
endangered population 

Dillwynia tenuifolia, Kemps Creek - EP High 

Eucalyptus benthamii Camden White Gum V V High 

Grevillea juniperina subsp. 
juniperina 

Juniper-leaved Grevillea - V Moderate 
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Species name Common name EPBC 
Act* 

BC 
Act* 

Sensitivity to 
gain class 

Marsdenia viridiflora subsp. 
viridiflora - endangered 
population 

Marsdenia viridiflora R. Br. subsp. viridiflora population in 
the Bankstown, Blacktown, Camden, Campbelltown, 
Fairfield, Holroyd, Liverpool and Penrith local government 
areas 

- EP Moderate 

Persoonia bargoensis Bargo Geebung V E High 

Pimelea curviflora var. 
curviflora 

Pimelea curviflora var. curviflora V V High 

Pimelea spicata Spiked Rice-flower E E High 

Pterostylis saxicola Sydney Plains Greenhood E E Moderate 

Pultenaea pedunculata  Matted Bush-pea - E High 

Thesium australe  Austral Toadflax V V Moderate 

Birds 

Anthochaera phrygia Regent Honeyeater (breeding) CE CE High 

Burhinus grallarius Bush Stone-curlew - E High 

Callocephalon fimbriatum Gang-gang Cockatoo (breeding) - V High 

Callocephalon fimbriatum - 
endangered population 

Gang-gang Cockatoo population in the Hornsby and Ku-
ring-gai Local government areas 

- EP High 

Haliaeetus leucogaster White-bellied Sea-Eagle (breeding) M V High 

Hieraaetus morphnoides Little Eagle (breeding) - V Moderate 

Lathamus discolor Swift Parrot (breeding) CE E Moderate 

Lophoictinia isura Square-tailed Kite (breeding) - V Moderate 

Ninox connivens Barking Owl (breeding) - V High 

Ninox strenua Powerful Owl (breeding) - V High 

Tyto novaehollandiae Masked Owl (breeding) - V High 

Mammals 

Cercartetus nanus Eastern Pygmy-possum - V High 

Chalinolobus dwyeri Large-eared Pied Bat V V Very High 

Miniopterus australis Little Bent-winged Bat (breeding) - V Very High 

Miniopterus orianae 
oceanensis 

Large Bent-winged Bat (breeding) - V Very High 

Myotis macropus Southern Myotis - V High 

Petaurus norfolcensis Squirrel Glider - V High 

Phascolarctos cinereus Koala (breeding) V V High 

Pteropus poliocephalus Grey-headed Flying-fox (breeding) V V High 

Frogs 

Litorea aurea Green and Golden Bell Frog V E High 

Invertebrates 

Meridolum corneovirens Cumberland Plain Land Snail - E High 

Pommerhelix duralensis  Dural Land Snail E E High 

Key: CE = critically endangered, E = endangered, EP = endangered population, V = vulnerable, M = migratory 
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5.2.1 Identifying geographic and habitat constraints 

Once the initial list of predicted candidate species credit species was generated, the geographic limitations of 
each species (where applicable) were examined to see if they were met. Where the development site is not within 
the geographic limitation described for a species, the species was removed from the predicted list of threatened 
species and no further assessment was completed. In accordance with paragraphs 6.4.1.9 – 6.4.1.16 (Step 2) of 
the BAM, an on-site assessment was carried out to determine the presence of any habitat constraints or 
microhabitats for the threatened species predicted to occur on the development site. Some species do not have 
any identified habitat constraints, in which case this step was not carried out. The species included or excluded 
based on habitat constraints or geographic limitations are outlined below in Table 5-3. 

Table 5-3 Summary of candidate species credit species with geographic or habitat constraints 

Species name Common 
name 

EPBC 
Act 

BC 
Act 

Habitat constraint Geographic 
limitation 

Justification for 
inclusion / exclusion 

Plants 

Dillwynia 
tenuifolia - 
endangered 
population 

Dillwynia 
tenuifolia, 
Kemps Creek 

- EP - Bounded by 
Western Road, 
Elizabeth 
Drive, 
Devonshire 
Road and 
Cross Street, 
Kemps Creek 
in the 
Liverpool LGA. 

Excluded. The 
development site is not 
in the area bounded by 
western Road, Elizabeth 
Drive, Devonshire Road 
and Cross Street, 
Kemps Creek in the 
Liverpool Local 
government area. 

Marsdenia 
viridiflora subsp. 
viridiflora - 
endangered 
population 

Marsdenia 
viridiflora R. 
Br. subsp. 
viridiflora 
population in 
the 
Bankstown, 
Blacktown, 
Camden, 
Campbelltown, 
Fairfield, 
Holroyd, 
Liverpool and 
Penrith local 
government 
areas 

 

- EP - Blacktown, 
Camden, 
Campbelltown, 
Canterbury-
Bankstown, 
Cumberland, 
Fairfield, 
Liverpool and 
Penrith LGAs. 

Included. The 
development site is 
included in the 
Blacktown Local 
government area. 

Birds 

Anthochaera 
phrygia 

Regent 
Honeyeater 
(breeding) 

CE CE As per mapped areas. - Excluded. The 
development site does 
not contain mapped 
Regent Honeyeater 
breeding habitat. 

Burhinus 
grallarius 

Bush Stone-
curlew 

- E Fallen/standing dead 
timber including logs. 

- Excluded. The 
development site does 
not contain any 
fallen/standing dead 
timber. 
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Species name Common 
name 

EPBC 
Act 

BC 
Act 

Habitat constraint Geographic 
limitation 

Justification for 
inclusion / exclusion 

Callocephalon 
fimbriatum 

Gang-gang 
Cockatoo 
(breeding) 

- V Hollow bearing trees. 

Eucalypt tree species 
with hollows greater 
than nine centimetres. 

- Excluded. No trees with 
hollows greater than 
nine centimetres were 
identified on the 
development site.  

Callocephalon 
fimbriatum - 
endangered 
population 

Gang-gang 
Cockatoo 
population in 
the Hornsby 
and Ku-ring-
gai Local 
government 
areas 

- EP - Hornsby and 
Ku-ring-gai 
LGAs 

Excluded. The 
development site is not 
within the Hornsby and 
Ku-ring-gai LGAs. 

Haliaeetus 
leucogaster 

White-bellied 
Sea-Eagle  

(breeding) 

M V Living or dead mature 
trees within suitable 
vegetation within one 
kilometres of a rivers, 
lakes, large dams or 
creeks, wetlands and 
coastlines. 

- Excluded. The 
development site is 
within one kilometre of 
Prospect Reservoir, 
however it lacks large 
emergent trees and the 
vegetation is generally 
in poor and disturbed 
condition. 

Hieraaetus 
morphnoides 

Little Eagle 
(breeding) 

- V Nest trees - live 
(occasionally dead) 
large old trees within 
vegetation). 

- Excluded. The 
development site lacks 
large emergent trees 
and the vegetation is 
generally in poor and 
disturbed condition. 

Lathamus discolor Swift Parrot 
(breeding) 

CE E As per mapped areas.  Excluded. There is no 
breeding habitat in the 
development site. 

Lophoictinia isura Square-tailed 
Kite 

(breeding) 

- V Nest trees. - Excluded. The 
development site lacks 
large emergent trees 
and the vegetation is 
generally in poor and 
disturbed condition. 

Ninox connivens Barking Owl 
(breeding) 

- V Hollow bearing trees. 

Living or dead trees 
with hollows greater 
than 20 centimetres 
diameter and greater 
than four metres 
above the ground. 

- Excluded. No trees with 
hollows greater than 
20 centimeres were 
identified on the 
development site.  

Ninox strenua Powerful Owl 
(breeding) 

- V Hollow bearing trees. 

Living or dead trees 
with hollow greater 
than 20 centimetres 
diameter. 

- Excluded. No trees with 
hollows greater than 
20 centimetres were 
identified on the 
development site.  
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Species name Common 
name 

EPBC 
Act 

BC 
Act 

Habitat constraint Geographic 
limitation 

Justification for 
inclusion / exclusion 

Tyto 
novaehollandiae 

Masked Owl 
(breeding) 

- V Hollow bearing trees. 

Living or dead trees 
with hollows greater 
than 20 centimetres 
diameter. 

- Excluded. No trees with 
hollows greater than 
20 centimetres were 
identified on the 
development site.  

Mammals 

Chalinolobus 
dwyeri 

Large-eared 
Pied Bat 

V V Cliffs 

Within two kilometres 
of rocky areas 
containing caves, 
overhangs, 
escarpments, outcrops, 
or crevices, or within 
two kilometres of old 
mines or tunnels. 

- Excluded. The 
development site does 
not contain any cliffs 
and is not within two 
kilometres of rocky 
areas, old mines or 
tunnels. 

Miniopterus 
australis 

Little Bent-
winged Bat  

(breeding) 

- V Caves 

Cave, tunnel, mine, 
culvert or other 
structure known or 
suspected to be used 
for breeding including 
species records in 
BioNet with 
microhabitat code ‘IC – 
in cave’ observation 
type code ‘E nest-
roost’ with numbers of 
individuals >500 or 
from the scientific 
literature. 

- Excluded. The 
development site does 
not contain any caves, 
tunnel, mine, culvert or 
other structure known 
to be used for breeding. 
There are no records of 
observation type ‘IC’ or 
‘E’ in the locality. 

Miniopterus 
orianae 
oceanensis 

Large Bent-
winged Bat  

(breeding) 

- V Caves 

Cave, tunnel, mine, 
culvert or other 
structure known or 
suspected to be used 
for breeding including 
species records with 
microhabitat code ‘IC - 
in cave’ observation 
type code ‘E nest-
roost’ with numbers of 
individuals greater 
than500. 

- Excluded. The 
development site does 
not contain any caves, 
tunnel, mine, culvert or 
other structure known 
to be used for breeding. 
There are no records of 
observation type ‘IC’ or 
‘E’ in the locality. 

Myotis macropus Southern 
Myotis 

- V Hollow bearing trees. 

Within 200 metres of 
riparian zone. 

Bridges, caves or 
artificial structures 
within 200 metres of 
riparian zone. 

Waterbodies: 

- Included as the 
development site is 
within 200 metres of 
Eastern Creek. 
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Species name Common 
name 

EPBC 
Act 

BC 
Act 

Habitat constraint Geographic 
limitation 

Justification for 
inclusion / exclusion 

This includes rivers, 
creeks, billabongs, 
lagoons, dams and 
other waterbodies on 
or within 200 metres 
of the development 
site. 

Phascolarctos 
cinereus 

Koala 
(breeding) 

V V Areas identified via 
survey as important 
habitat. ('Important' 
habitat (however this is 
not a mapped 
important habitat 
area) is defined by the 
density of koalas and 
quality of habitat 
determined by on-site 
survey). 

- Excluded. The 
development site does 
not contain any 
important habitat. 

Pteropus 
poliocephalus 

Grey-headed 
Flying-fox 
(breeding) 

V V Breeding camps. - Excluded. There are no 
breeding camps on the 
development site. 

Frogs 

Litorea aurea Green and 
Golden Bell 
Frog 

V E Semi-
permanent/ephemeral 
wet areas. 

Within one kilometre 
of wet areas. 

Within one kilometre 
of swamp. 

Within one kilometre 
of waterbody. 

- Included as the 
development site is 
within one kilometre of 
wet areas. 

Invertebrates 

Pommerhelix 
duralensis  

Dural Land 
Snail 

E E Other 

Leaf litter and shed 
bark or within 50 
metres of litter or bark 

Rocky areas 

Rocks or within 50 
metres of rocks 

Fallen/standing dead 
timber including logs 

Including logs and 
bark or within 50 
metres of logs or bark 

- Included. The 
development site is 
within 50 metres of 
woodland with leaf 
litter. 

Key: CE = critically endangered, E = endangered, EP = endangered population, V = vulnerable  
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5.2.2 Identifying candidate species for further assessment 

In accordance with paragraphs 6.4.1.17 – 6.4.1.19 (Step 3) of the BAM, a field assessment was carried out to 
determine whether the habitats within the development site were substantially degraded to the point that a 
candidate species is unlikely to utilise the development site (or specific vegetation zones). There were a number 
of threatened species returned from the calculator that are species credit species if breeding habitat would be 
impacted. The development site does not contain breeding habitat for any of these identified species as follows: 

• The Regent Honeyeater does not breed in the Sydney urban area. There are only four known key breeding 
regions remaining for the Regent Honeyeater: northeast Victoria (Chiltern-Albury), and in NSW at Capertee 
Valley, Hunter Valley and the Bundarra-Barraba region. Therefore, the Regent Honeyeater was removed 
from the candidate species list. 

• The Swift Parrot breeds in Tasmania. As such, it was removed from the candidate species list. 

• The Bush Stone-curlew is no longer known from the Sydney Region. Habitats on the development site are 
primarily managed (mown) and do not contain any areas of fallen-standing dead timber and logs. As such, 
the Bush Stone-curlew was removed from the candidate species list. 

• The Gang-gang Cockatoo requires hollow bearing Eucalypt trees with hollows greater than nine centimetres 
in diameter for breeding. No hollows greater than nine centimetres were identified in the development site. 
The development site also does not fall within the Hornsby or Ku-ring-gai LGAs. As such, the Gang-gang 
Cockatoo and Endangered Populations were removed from the candidate species list. 

• White-bellied Sea-Eagle breeding habitat is specified as live large old trees within one kilometre of rivers, 
lakes, large dams or creeks, wetlands and coastlines AND the presence of a large stick nest within tree 
canopy; or an adult with nest material; or adults observed duetting within breeding period. There are no live 
large old trees within the development site that contain large stick nests. The habitats within the 
development site contain relatively small to moderate sized Eucalyptus spp. trees that are not suitable as 
nesting sites for the White-bellied Sea-Eagle. Consequently, the White-bellied Sea-Eagle was removed from 
the candidate species list. 

• Little Eagle breeding habitat is specified as live (occasionally dead) large old trees within suitable 
vegetation AND the presence of a male and female; or female with nesting material; or an individual on a 
large stick nest in the top half of the tree canopy. There are no live large old trees within the development 
site that contain large stick nests. The habitats within the development site contain relatively small to 
moderate sized Eucalyptus spp. trees that are not suitable as nesting sites for the Little Eagle. Consequently, 
the Little Eagle was removed from the candidate species list. 

• The Square-tailed Kite also requires nest trees for breeding. It is difficult to identify a Kite nest (there are 
lots of comparable sized stick nests built by other species), especially given Kites have large territories and 
other stick nesters also nest where Kites might be recorded. Kites need be in attendance to confirm 
breeding sites. As discussed, there are no large old trees that contain large stick nests. Consequently, the 
Square-tailed Kite was removed from the candidate species list. 

• The Barking Owl, Powerful Owl and Masked Owl all require living or dead trees with hollow greater than 
20cm diameter. The are no trees with hollows greater than 20 centimetres in the development site. As such, 
these three species were removed from the candidate species list. 

• Breeding habitat for the Large-eared Pied Bat requires either cliffs or the development site to be within two 
kilometres of rocky areas containing caves, overhangs, escarpments, outcrops, or crevices, or within two 
kilometres of old mines or tunnels. The development site does not contain cliffs and an assessment of a 
two-kilometre radius did not identify any of these breeding features. As such, the Large-eared Pied Bat was 
removed from the candidate species list. 

• Breeding habitat for the Large Bent-winged Bat and Little Bent-winged Bat is highly specific and is restricted 
to cave systems. There are only five Little Bent-winged Bat nursery sites /maternity colonies known in 
Australia and a single maternity colony in NSW which is in close association with a large maternity colony of 
Large Bent-winged bats. The breeding colonies of the Little Bent-winged Bat and Large Bent-winged Bat are 
not in the Sydney area and would not be affected. As such, these species were removed from the candidate 
species list. 
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• There are no Koala breeding colonies in or near the development site. Consequently, the Koala was 
removed from the candidate species list. 

• There are no Grey-headed Flying-fox camps in the development site. The nearest camps are at Wetherill 
Park and Ropes Creek, but these camps would not be affected. Consequently, the Grey-headed Flying-fox 
was removed from the candidate species list. 

• The Dural Land Snail was removed from the candidate species list as the development site is outside of the 
species’ known distribution. 

The Green and Golden Bell Frog has been included based on the potential for suitable habitat along Eastern 
Creek adjacent to the main operational site and sections of the artificial drainage line within woodland located 
between Carpark C and Carpark D. Although these areas would not be directly impacted by the development, 
this potential suitable habitat has been identified as at risk of being indirectly impacted by the development 
considering the proximity. For breeding, the Green and Golden Bell Frog needs water bodies that are still, 
shallow, ephemeral, unpolluted (but the frog can be found in polluted habitats), unshaded, with aquatic plants 
and free of mosquito fish and other predatory fish (refer to Section 5.3.2 for assessment of habitat on the 
development site). Survey site 1 and 2 (artificial drainage line) meet most of the known habitat requirements 
(Pyke and White 1996) while Survey site 3 (Eastern Creek) is considered low quality. Additionally, there are both 
grassland habitats and open woodlands adjacent to the waterway’s that would be suitable as terrestrial habitat 
for the Green and Golden Bell Frog. 

The Southern Myotis has been included based on the presence of suitable habitat within the study area and 
recorded observations within the locality. According to the habitat requirements of this species, Eastern Creek 
and the unnamed drainage line between Carpark C and Carpark D may offer suitable aquatic fishing/foraging 
habitat, including most areas of vegetation. No breeding habitat is likely to be present. 

The Cumberland Plain Land Snail has been included based on the presence of suitable habitat (though marginal) 
within the study area, represented by the moderate quality woodland between Carpark C and Carpark D. No 
snails were identified during surveys, however conditions in December 2019 were very dry. This woodland 
contains a low abundance of coarse wood debris and leaf litter. The occurrence of this woodland would not be 
directly impacted by the development. 

The development site is largely composed of a highly modified landscape, with areas of native vegetation 
existing as disturbed remnant, regrowth and revegetation. Much of the vegetation in the development site is 
currently managed (e.g. mown and slashed). This historical and current disturbance regime has resulted in 
existing vegetation to be unsuitable habitat for many of the candidate threatened flora species identified by the 
BAM-Calculator. Due to the disturbance on the development site, the following plant species are considered 
unlikely to occur and were excluded from the assessment based on habitat degradation: 

• Caladenia tesselata (Thick Lip Spider Orchid) 

• Pterostylis saxicola (Sydney Plains Greenhood). 

The following species were excluded from the assessment as they do not occur in the development site based on 
geographic limitations: 

• Dillwynia tenuifolia – endangered population (Dillwynia tenuifolia, Kemps Creek) 

• Callocephalon fimbriatum - endangered population (Gang-gang Cockatoo population in the Hornsby and Ku-
ring-gai Local government areas). 

The list of species retained for further assessment is shown in Table 5-4. This list includes an additional five 
species that were not identified by the BAM-Calculator, including: 

• Eucalyptus nicholii (Narrow-leaved Black Peppermint) – commonly planted in the Sydney region. 

• Persoonia nutans (Nodding Geebung) – records within the locality and suitable habitat present. 

• Pilularia novae-hollandiae (Austral Pilwort) – suitable habitat in the drainage line. 

• Pultenaea parviflora (Sydney-bush Pea) – records and suitable habitat present. 

• Syzygium paniculatum (Magenta Lilly Pilly) - commonly planted in the Sydney region. 
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Table 5-4 Summary of candidate species credit species for further assessment 

Species name Common name EPBC 
Act 

BC 
Act 

Sensitivity 
to gain 
class 

SAII* Relevant habitat in the study area 

Plants 

Acacia bynoeana Bynoe's Wattle V E High No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Acacia pubescens Downy Wattle V V High No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Cynanchum 
elegans 

White-flowered Wax Plant E E High No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Dillwynia 
tenuifolia 

Dillwynia tenuifolia - V High No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Eucalyptus 
benthamii 

Camden White Gum V V High No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Eucalyptus nicholii Narrow-leaved Black 
Peppermint 

V V High No Anywhere - a commonly planted 
street tree in the Sydney region. 

Grevillea 
juniperina subsp. 
juniperina 

Juniper-leaved Grevillea - V High No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Marsdenia 
viridiflora subsp. 
viridiflora - 
endangered 
population 

Marsdenia viridiflora R. Br. 
subsp. viridiflora population 
in the Bankstown, 
Blacktown, Camden, 
Campbelltown, Fairfield, 
Holroyd, Liverpool and 
Penrith local government 
areas 

- EP High No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Persoonia 
bargoensis 

Bargo Geebung V E High No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Persoonia nutans Nodding Geebung E E Moderate No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Pilularia novae-
hollandiae 

Austral Pilwort - E High No Drainage line in woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Pimelea curviflora 
var. curviflora 

Pimelea curviflora var. 
curviflora 

V V High No Highest quality habitat 
represented by the woodland 
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Species name Common name EPBC 
Act 

BC 
Act 

Sensitivity 
to gain 
class 

SAII* Relevant habitat in the study area 

between Carpark C and Carpark D, 
outside of the development site. 

Pimelea spicata  Spiked Rice-flower E E High No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Pultenaea 
parviflora 

Sydney-bush Pea V E Moderate No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Pultenaea 
pedunculata  

Matted Bush-pea - V NA No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Syzygium 
paniculatum 

Magenta Lilly Pilly V E High No Anywhere - a commonly planted 
street tree in the Sydney region. 

Thesium australe Austral Toadflax V V Moderate No Highest quality habitat 
represented by the woodland 
between Carpark C and Carpark D, 
outside of the development site. 

Mammals 

Myotis macropus Southern Myotis - V High No Potential habitat is associated 
vegetation within 200 metres of 
Eastern Creek. 

Frogs 

Litoria aurea Green and Golden Bell Frog V E High No Potential habitat along Eastern 
Creek adjacent to Carpark B and 
sections of the artificial drainage 
line within woodland located 
between Carpark C and Carpark D, 
outside of the development site. 

Invertebrates 

Meridolum 
corneovirens 

Cumberland Plain Land 
Snail 

- E High No Suitable habitat within the study 
area, represented by the moderate 
quality woodland between Carpark 
C and Carpark D, outside of the 
development site. 

Note: SAII* = Serious and Irreversible Impact Entity. 

5.3 Threatened species survey results 

5.3.1 Threatened plant species 

Eighteen threatened plant species were targeted during surveys of the development site (refer Table 2-2). No 
threatened plant species were found in the development site during the surveys. The highest quality habitat for 
threatened plants was identified in woodland between Carpark C and Carpark D, outside of the development site 
(refer to Figure 4-1). Parallel transects were completed through this habitat on 18 February 2020 after a month 
of suitable rainfall and within the recommended survey period for most of the species identified in Table 2-2. 
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5.3.2 Threatened animal species 

Surveys were carried out for Litoria aurea (Green and Golden Bell Frog) and Myotis macropus (Southern Myotis 
bat) in February 2020. The habitat based assessment of these species suggested the existence of suitable habitat 
and therefore required further assessment. 

Green and Golden Bell Frog 

Potential habitat for the Green and Golden Bell Frog was identified in and adjacent to the study area during 
initial surveys of the development site in December 2019 (see Photos 1-3 in Section 2.7.2). This includes parts 
of Eastern Creek within 100 to 200 metres of the development site and the artificial drainage line that runs 
through the moderate quality woodland between Carpark C and Carpark D outside of the development site. 
Habitat quality at the three survey sites is discussed in Table 5-5 in relation to some of the known Green and 
Golden Bell Frog habitat requirements as reported by Pyke and White (1996). Survey site 1 and 2 (artificial 
drainage line in the woodland between Carpark C and Carpark D outside of the development site) meet most of 
the known habitat requirements, while Survey site 3 (Eastern Creek outside of the development site) is 
considered low quality (Figure 2-3). 

Table 5-5 Assessment of Green and Golden Bell Frog habitat quality 

Habitat Requirement (from 
Pyke and White 1996) 

Survey site 1  Survey site 2  Survey site 3 

Ephemeral or fluctuating 
water level, with still or slow 
moving water  

Yes, some deep pooled 
sections connected by slow 
moving shallow riffles. 
However, drain was flowing 
from recent rain and likely to 
be highly ephemeral. 

Yes, some deep pooled 
sections connected by slow 
moving shallow riffles. 
However, drain was flowing 
from recent rain and likely 
to be highly ephemeral. 

Slow flow, contains pools 
and riffles and has low 
ephemerality.  

Shallow water depth <50 
cm 

Likely Likely Some shallow areas 

No visible signs/sources of 
water pollution  

Very likely to contain 
contaminated runoff from 
raceway (e.g. hydrocarbons). 
Litter and rubbish present. 

Very likely to contain 
contaminated runoff from 
raceway (e.g. 
hydrocarbons). Site is on 
the down side of internal 
Sydney Dragway road. Litter 
and rubbish present. 

Moderate considering high 
rainfall. Deposited rubbish 
along banks. Water 
opaque/light brown with 
foamy film.  

Absence of shaded cover  Riparian vegetation is young 
open grassy woodland. Typha 
orientalis dominated 
depression near Ferrers Road 
culvert, which is not shaded.  

Riparian vegetation is 
young open grassy 
woodland. Typha orientalis 
dominated culvert headwall 
depression next to drainage 
area from the Sydney 
Dragway road, which is 
partially shaded. 

Moderate to high shade 
cover.  

Crinia signifera or 
Limnodynastes peronii 
present 

Both present Both present Both present 

Absence of predatory fish 
(in particular Gambusia sp.)  

None observed. None observed. Gambusia holbrooki 
observed in edge ponds.  

Pond substrate is sand or 
rock  

25% sand, 75% mud, with no 
rocks.  

25% sand, 75% mud, rock 
present at artificial 
headwall.  

40% mud, 40% clay, 20% 
sand. Scattered rock 
observed on banks.  
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Habitat Requirement (from 
Pyke and White 1996) 

Survey site 1  Survey site 2  Survey site 3 

Presence of emergent 
aquatic vegetation or rocks 
for diurnal shelter 

Stand of Typha orientalis (400 
m2) in depression near Ferrers 
Road culvert. Most of drainage 
line covered with exotic grass.  

Large artificial rocks around 
culvert headwall. Typha 
orientalis patch 30 metres 
long up to 15m wide 
tapering along drain. 

Low, mostly herbaceous 
plants along creek banks. 
High abundance of exotic 
vines and shrubs. 

Adjacent to grassy area  Yes, surrounded by grassy 
woodland.  

Yes, surrounded by grassy 
woodland. 

Cleared exotic grasslands 
about 20 metres east of 
Eastern Creek. Some 
patches of open grassy 
woodland within riparian 
corridor.  

Adjacent vegetation is no 
higher than woodland  

Adjacent vegetation is 
woodland.  

Adjacent vegetation is 
woodland. 

Adjacent vegetation is 
woodland. 

*Note: = green shading indicates that habitat requirements are likely to be met at the relevant survey site; red shading 
indicates the habitat requirements are unlikely to be met. 

Nocturnal surveys were completed at three survey sites over four nights, between the 17 February and 20 
February 2020. Amphibian activity was moderate during the surveys and seven common species were recorded 
across the three survey sites. The Green and Golden Bell Frog was not identified during these surveys. An 
attempt was made to access a reference site in Sydney Olympic Park on 17 February 2020, however the park was 
closed and locked before any frogs could be identified. The Green and Golden Bell Frog was confirmed calling at 
a Port Kembla site on 17 February 2020 (confirmed by Jacobs ecologist). Weather conditions during the survey 
period were ideal for this species (refer Table 2-5). 

Table 5-6 Results of nocturnal frog surveys (species present and general observations) 

Date  Survey site 1  Survey site 2 Survey site 3 Calling Y/N Observations 

17/02/2020 Crinia signifera N/A C. signifera Yes, all sites Wind speed low to still, cloud cover 
about 20% at all sites.  Limnodynastes 

peronii 
L. peronii Yes, all sites 

Litoria fallax - No 

- Litoria dentata Yes 

18/02/2020 C. signifera C. signifera C. signifera Yes, all sites Wind speed low to still. Raining 
towards the end of Site 3 survey at 
21:45. Large electric storm to the 
south. 30% to 100% cloud cover.  

L. peronii L. peronii L. peronii Yes, all sites 

- - L. fallax Yes 

- - Limnodynastes 
tasmaniensis 

Yes 

19/02/2020 C. signifera C. signifera C. signifera Yes, all sites 0% cloud cover and wind speed 
low to still.  L. peronii - L. peronii Yes, all sites 

L. fallax - - No 

Crinia 
parinsignifera 

- - Yes 

- Litoria 
caerulea 

- Yes 

- L. 
tasmaniensis 

- Yes 
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Date  Survey site 1  Survey site 2 Survey site 3 Calling Y/N Observations 

20/02/2020 C. signifera C. signifera C. signifera Yes, all sites Cloud cover was 100% at all sites.  

L. peronii L. peronii - Yes 

The distribution of the Green and Golden Bell Frog has become very disjunct in the Cumberland Plain region. 
There is one record of this species from within the locality (10 kilometre radius database search zone) since 
2000 recorded at the St Marys Leagues Club in 2001), which is almost 10 kilometres north west of the 
development site. There is another nearby more recent record from 2012 on Ropes Creek (though just outside 
the 10 kilometre database search zone), which may be evidence that a low density population is active around 
Ropes Creek in that area. Targeted surveys for the Archbold Road Extension REF (WSP | Parsons Brinckerhoff 
2017) about five kilometres west of the development site near Ropes Creek were unsuccessful at identifying the 
Green and Golden Bell Frog. The key population at Mount Druitt was reported to have gone extinct in the late 
1990s (Pyke and White 2001). The closest extant key population of Green and Golden Bell Frog is in Parramatta. 

Based on the results of the targeted surveys, distribution of recent recorded sightings, the distance of the 
Parramatta key population and the relatively disconnected nature of the drainage line near the development site 
to surrounding potential habitats, it is considered that the potential for the Green and Golden Bell Frog to occur 
within the development site is low. No species polygons have been developed for the Green and Golden Bell 
Frog. 

Southern Myotis 

Surveys targeting the Southern Myotis were completed around the development site from 17 February to 20 
February, involving the use of harp traps (total six trap nights at three locations) and Anabat call detectors (total 
4 trap nights at two locations). Harp traps were placed in potential flyways along the creek to capture foraging 
bats (see Photos 4-6 in Section 2.7.2). Two Anabat Express (Titley Scientific) bat call detectors were also 
positioned along suitable habitat both outside of the development site, ‘Anabat 1’ was placed on Eastern Creek 
and ‘Anabat 2’ on the artificial drainage line. Both Anabats were deployed for two nights each: 18 February and 
19 February 2020. Refer to Figure 2-3 for survey locations. 

No bats were captured in the harp traps. 

The two Anabat Express detectors recorded a total of 70 discernible calls over the two nights. Analysis of calls by 
Greg Ford (Balance Environmental) confidently identified four species from 42 of the calls and another possible 
two species from unresolved calls (refer Table 5-7). Six unresolved calls were thought to be very likely from 
Southern Myotis; however, the call quality and duration was insufficient to be certain of their identities. 
Additionally, Southern Myotis calls are very similar in frequency to Nyctophilus species and often it is not able to 
be confidently identified from calls alone. One other threatened species, Eastern Coastal Free-tailed Bat 
(Micronomus norfolkensis) was also positively identified by Anabat 2 (drainage line). The development site and 
surrounds are only likely to provide foraging habitat for this species. 

Table 5-7 Results of bat call analysis (number of calls identified per species per detector night) 

Night 
Anabat 1 Anabat 2 

18/04/20 19/04/20 18/04/20 19/04/20 

Positively identified calls (n = 42) 

Chalinolobus gouldii 5 7 3 6 

Chalinolobus morio 1 1  6 

Micronomus norfolkensis    3 

Ozimops ridei 6  3 1 

Unresolved calls (n = 28) 
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Night 
Anabat 1 Anabat 2 

18/04/20 19/04/20 18/04/20 19/04/20 

Probable Myotis macropus 1 2 3  

C. gouldii or O. ridei 6 1 2 7 

M. norfolkensis or O. ridei    4 

Vespadelus sp. or Miniopterus orianae oceanensis 1   1 

For the Southern Myotis, the Threatened Biodiversity Data Collection states: 

All habitat on the subject land where the subject land is within 200 metres of a waterbody with pools / stretches 
3m or wider including rivers, creeks, billabongs, lagoons, dams and other waterbodies on the subject land must be 
mapped. Use aerial imagery to map waterbodies with pools / stretches 3m or wider on or within 200 metres of the 
subject land. Species polygon boundaries should align with PCTs on the subject land to which the species is 
associated that are within 200 metres of waterbodies mapped. 

The Threatened Biodiversity Data Collection lists all the PCTs in the development site as being associated 
habitat, i.e.: 

• Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion (PCT 849) 

• Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin Bioregion 
(PCT 850). 

Eastern Creek and the artificial drainage line represent the only waterbodies within 200 metres of the 
development site. The drainage line contained water along some of the deeper sections during the survey, 
though this is likely due to the high rainfall experienced in February (461.8 mm recorded at Horsley Park 
Equestrian Centre station 067119). The drainage line is artificial and designed to quickly drain runoff from areas 
of Sydney Dragway into Eastern Creek. Naturally, some areas have eroded over time where water now pools, 
however these are not expected to hold water for long periods of time. The small sections of the drain that are 
greater than three metres wide are at either end around the road culverts and contain dense Typha orientalis 
with no open water suitable for foraging by the Southern Myotis. These sections of the drain are not considered 
to be consistent with the habitat requirements listed in the Threatened Biodiversity Data Collection. Therefore, 
the drainage line is not considered to be a waterway that would provide suitable habitat for the Southern Myotis. 
The culverts at either end of the drainage line were visually inspected though no potential roosting or breeding 
habitat was identified. 

Eastern Creek is the only waterway that meets the habitat description listed in the Threatened Biodiversity Data 
Collection, containing some sections greater than three metres wide with open water (see Photo 3). All 
associated PCTs within a 200 metre buffer of the mapped sections of Eastern Creek (PCT 849 and PCT 850) have 
been included in the Southern Myotis species polygon. Impacts to the habitat for the Southern Myotis are 
outlined in Section 9.1. The species polygon for the Southern Myotis is estimated at 305 m2 and is shown in 
Figure 5-1. 

Cumberland Plain Land Snail 

The Cumberland Plain Land Snail is assumed to be present in the study area in accordance with paragraph 
6.4.1.21 of the BAM. The Cumberland Plain Land Snail is considered likely to occur based on the presence of 
suitable habitat in moderate quality woodland between Carpark C and Carpark D. None of this habitat is within 
the development site and would not be directly impacted by the development as shown in Figure 5-2. 

5.3.3 Serious and irreversible impact entities 

The concept of serious and irreversible impacts (SAII) is fundamentally about protecting threatened entities that 
are most at risk of extinction from potential development. The Biodiversity Offsets Scheme recognises that there 
are some types of serious and irreversible impacts that the community expects would not occur except where the 
consent authority considers that this type of impact is outweighed by the social and economic benefits that a 
development would deliver to the State. There are no SAII entities that would be affected. 
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6. Aquatic assessment 

Aquatic habitats within the development site and broader locality were assessed against the Policy and 
guidelines for fish habitat conservation and management – Update 2013 (NSW Department of Primary 
Industries, 2013) and Why Do Fish Need to Cross the Road? Fish Passage Requirements for Waterway Crossings 
(Fairfull and Witheridge, 2003). The Aquatic Ecology in Environmental Impact Assessment – EIA Guideline 
(Lincoln Smith, 2003) was used to guide the level of aquatic assessment required. There is enough existing 
information to describe the existing aquatic environment and to assess the quality and importance of the aquatic 
environments to be impacted by the development. As such, this assessment was based on a review of existing 
information and a habitat assessment. 

Searches of databases, existing mapping and other literature were used to identify the locations of sensitive 
receptors. Sources included: 

• Fisheries Spatial Data Portal 

• Protected Matters Search Tool 

• Atlas of GDEs (Bureau of Meteorology, 2017) 

• SEED - NSW Wetlands mapping 

• SEPP (Coastal Management) 2018 – Interactive map viewer 

• Australian Wetlands Database (Department of the Environment and Energy, 2019). 

6.1 Existing environment 

The development site is located entirely within the Hawkesbury Nepean catchment, which includes Eastern Creek 
to the west. The catchment area around the development site is highly modified from its original state, being 
cleared for rural, urban, waste and industrial land uses. The development site is currently used as an 
entertainment and motorsport area, and the landform and drainage has been substantially modified to 
accommodate large cleared areas sealed by concrete and asphalt. These land uses influence the water quality 
and quantity/velocity of flows within the catchment. 

Three waterways have been identified surrounding the development site and are discussed below. No threatened 
species listed under the Fisheries Management Act 1994 have potential habitat within these watercourses. There 
are no Coastal wetlands as defined by the Coastal Management SEPP close to the development site. 

The 1,500 metre landscape buffer also includes the western edge of Prospect Reservoir, an unnamed second 
order parallel offshoot from Eastern Creek to the south, and the end of Reedy Creek (third order stream) and an 
unnamed second order stream that both meet Eastern Creek just south of the M4 motorway (see Figure 1-1 and 
Figure 1-2). 

The proposed development would have no direct impacts to any aquatic environments. 

6.1.1 Sydney Dragway Drainage line 

A small unnamed and unmapped artificial drainage line runs in a northwest direction through woodland in part 
of the study area. This appears to drain stormwater runoff from parts (possibly most) of Sydney Dragway 
northwest through woodland between Carpark C and Carpark D and under Ferrers Road, where it eventually 
feeds into Eastern Creek through another concrete channel around the perimeter of the SUEZ Eastern Creek 
Resource Recovery Park. 

In the woodland between Sydney Dragway and Ferrers Road, the drain varies in form from an established creek 
line with established banks, to a wide and shallow grassy overland flow. Sections of the drainage line have 
formed pools that hold water for periods of time, evidenced by the diversity of aquatic and macrophyte 
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vegetation present. This is particularly evident around the road culverts at either end of the drain and through 
the disturbed transmission easement. Some areas toward the end of the drainage line have steep scoured banks 
and a small abundance of large woody debris 

6.1.2 Eastern Creek 

Eastern Creek flows generally north, where it is joined by the Reedy, Angus, Bungarribee, Breakfast, Burdekin, 
Quakers and Bells Creeks before reaching its confluence with South Creek, located in Vineyard. South Creek then 
enters the Hawkesbury River at Pitt Town, 25 kilometres to the north of the development site. The section of 
Eastern Creek closest to the development site is a third order stream, surrounded by a disturbed riparian corridor 
that aligns with Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland 
Plain, Sydney Basin Bioregion (PCT 835). 

Eastern Creek is about 180 metres west of the closest section of the development (Carpark A). Eastern Creek is 
adjoined to Sydney Dragway by a 750 metre long drainage channel starting from Ferrers Road. The channel 
connects to the artificial drainage line discussed above. The development would not directly impact any part of 
Eastern Creek or its riparian vegetation, however there is potential for indirect impacts by contaminated runoff 
flowing into the drainage line, if improperly managed. 

6.1.3 Prospect Reservoir 

Prospect Reservoir is a storage reservoir that was built in the 1888 as part of the Upper Nepean Scheme to 
supply Sydney with water collected from the weirs on the Illawarra Plateau south of the city. The reservoir 
remains an integral part of Sydney's drinking water supply and is used regularly in times of high demand for 
water and when other parts of the water supply system are taken offline for maintenance. 

The reservoir is surrounded by significant high quality remnant of Cumberland Plain woodland and includes 
publicly accessible picnic areas and a cycleway. The freshwater wetlands occurring on the margins of the 
reservoir are an artefact of inundation but are significant because there are few large or intact examples in the 
region (State of NSW and the Office of Environment and Heritage, 2012). 

Prospect Nature Reserve directly borders Sydney Dragway and the closest edge of the reservoir is around 600 
metres from the edge of Carpark A of the development site. The development would not directly impact any part 
of Prospect Reservoir or its reserve, however there is low potential for indirect impacts by contaminated runoff. 

6.2 Aquatic biota 

No fish surveys or site inspections for aquatic ecology were completed as part of this assessment. No publicly 
available aquatic ecology studies of Eastern Creek could be found as part of this assessment. An assessment of 
the aquatic habitat around the development site against the basic ‘Class’ system (Fairfull and Witheridge et al. 
2003) is provided in Table 6-1. Eastern Creek is mapped as ‘Key Fish Habitat’ by the NSW Department of Primary 
Industries, which is outside of the impact area. 

Table 6-1 Fish habitat classification 

Class Characteristics Habitat in the study area 

Class 1 
 
Major fish habitat 

Major permanently or intermittently flowing waterway 
(e.g. river or major creek); habitat of a threatened fish 
species. 

Not present in the development site or 
immediate surrounds. 
 
The closest Class 1 waterway to the study 
area would be the Georges River. 
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Class Characteristics Habitat in the study area 

Class 2 
 
Moderate fish 
habitat 

Named permanent or intermittent stream, creek or 
waterway with clearly defined bed and banks with semi 
permanent to permanent waters in pools or in connected 
wetland areas. Marine or freshwater aquatic vegetation is 
present. Known fish habitat and/or fish observed 
inhabiting the area. 

Not present in the development site.  
 
Eastern Creek is mapped as Key Fish 
Habitat and meets the description of 
Class 2 minimal fish habitat.  
 
Prospect Reservoir also likely meets the 
definition of Class 2, although there is no 
discussion about waterbodies. 

Class 3 
 
Minimal fish 
habitat 

Named or unnamed waterway with intermittent flow and 
potential refuge, breeding or feeding areas for some 
aquatic fauna (e.g. fish, yabbies). Semi permanent pools 
form within the waterway or adjacent wetlands after a rain 
event. Otherwise, any minor waterway that interconnects 
with wetlands or recognised aquatic habitats. 

Not present in the development site or 
immediate surrounds. 

Class 4 
 
Unlikely fish 
habitat 

Named or unnamed waterway with intermittent flow 
following rain events only, little or no defined drainage 
channel, little or no flow or freestanding water or pools 
after rain events (e.g. dry gullies or shallow floodplain 
depressions with no permanent aquatic flora present). 

Present immediately adjacent to the 
development site in the unmapped 
unnamed drainage line in between 
Carpark C and Carpark D. 

The drain is an unmapped and artificial waterway, draining runoff that is likely contaminated into Eastern Creek. 
The sections of semi permanent pools provide some aquatic habitat features for common amphibian species. 
There is no upstream connectivity within Eastern Creek and only very common fish species are likely to inhabit 
the drain. No threatened aquatic species have been recorded. One introduced species, the Eastern Gambusia 
(Gambusia holbrooki) was identified around Eastern Creek during surveys for this assessment. 

6.3 Threatened fish 

The desktop searches returned two threatened fish, Macquarie Perch (Macquaria australasica) and Australian 
Grayling (Prototroctes maraena), as having the potential to occur within the locality. An assessment of the 
likelihood of occurrence of all threatened species and endangered populations was completed to determine the 
potential for these species to occur within the development site (see Appendix A). 

These two threatened fish species were identified by the Protected Matters Search Tool based on the presence of 
modelled suitable habitat and have not actually been recorded in the locality. There is no mapped threatened 
fish habitat within or adjacent to the development site. The Nepean River (west) and Georges River (south) are 
the closest waterways that are mapped habitat for a threatened fish species, the Macquarie Perch. 
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7. Matters of National Environmental Significance 

The EPBC Act provides a legal framework to protect and manage nationally and internationally important flora, 
fauna, ecological communities and heritage places – defined as matters of national environmental significance. 
Matters relevant and applicable to this assessment include: 

• Wetlands of international importance (often called 'Ramsar' wetlands after the international treaty under 
which such wetlands are listed) 

• Nationally threatened species and ecological communities 

• Migratory species. 

For threatened biodiversity and migratory species listed under the EPBC Act, significance assessments have been 
completed in accordance with the EPBC Act Policy Statement 1.1 Significant Impact Guidelines (Department of 
Environment, 2013) (see Appendix D). Whether or not an action is likely to have a significant impact depends 
upon the sensitivity, value, and quality of the environment that is affected, and upon the intensity, duration, 
magnitude and geographic extent of the impacts (Department of Environment, 2013). Importantly, for a 
‘significant impact’ to be ‘likely’, it is not necessary for a significant impact to have a greater than 50 per cent 
chance of happening; it is sufficient if a significant impact on the environment is a real or not a remote chance or 
possibility (Department of Environment, 2013). This advice has been considered while completing the 
assessments. 

7.1 Wetlands of international and national importance 

The development site and 1,500 metre landscape buffer does not contain any wetlands of international or 
national importance. 

The nearest wetland of international importance is Towra Point Nature Reserve, located on the southern edge of 
Botany Bay and too great a distance to be affected by the development. 

7.2 Nationally listed threatened ecological communities 

According to the Protected Matters Search Tool (PMST) six EPBC Act listed TECs are known to occur, likely to 
occur, or may occur in the development site (see Table 7-1). 

There would be no direct impacts to EPBC Act listed TECs. None of the PCTs within the development site 
correspond to EPBC Act listed TECs. All the occurrence of PCT 849 and PCT 850 in the development site are too 
small and degraded to meet the condition threshold criteria for the EPBC Act listed Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest TEC. However, the moderate condition woodland outside of the 
development site between Carpark C and Carpark D does meet the EPBC Act TEC condition criteria. 

An assessment of the likely occurrence of these TECs in the 1,500 metre landscape buffer is shown in Table 7-1 
and has been completed using regional vegetation mapping, including: 

• The Native Vegetation of the Sydney Metropolitan Area – Version 3.1 (State Government of NSW and Office 
of Environment and Heritage, 2016) (see Table 7-1), and 

• Remnant Vegetation of the western Cumberland subregion, 2013 Update (VIS_ID 4207) (State Government 
of NSW and Office of Environment and Heritage, 2015). 
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Table 7-1 EPBC Act listed TECs returned from the Protected Matters Search Tool and their predicted occurrence (based on PMST 
assessment) 

Threatened ecological community Predicted 
occurrence 

Actual occurrence and mapped location 

Castlereagh Scribbly Gum and Agnes 
Banks Woodlands of the Sydney Basin 
Bioregion (Endangered Community) 

May occur Not mapped in the 1,500 metre landscape buffer. 

Coastal Swamp Oak (Casuarina glauca) 
Forest of New South Wales and South East 
Queensland ecological community) 
(Endangered Community) 

Likely to 
occur 

Not mapped in the 1,500 metre landscape buffer. 

Cooks River/Castlereagh Ironbark Forest of 
the Sydney Basin Bioregion (Critically 
Endangered Community) 

Likely to 
occur 

Not mapped in the 1,500 metre landscape buffer. 

Cumberland Plain Shale Woodlands and 
Shale-Gravel Transition Forest (Critically 
Endangered Community) 

Likely to 
occur 

Confirmed between Carpark C and Carpark D, 
outside of the development site. Also occurs 
around Prospect Reservoir. PCT 849 and PCT 850 
are mapped commonly in the 1,500 metre 
landscape buffer. 

Shale Sandstone Transition Forest of the 
Sydney Basin Bioregion (Critically 
Endangered Community) 

May occur Not mapped in the 1,500 metre landscape buffer. 

Western Sydney Dry Rainforest and Moist 
Woodland on Shale (Critically Endangered 
Community) 

Likely to 
occur 

Not mapped in the 1,500 metre landscape buffer 

7.3 Threatened plants 

Thirteen EPBC Act listed threatened plant species were considered potentially likely to occur based on the 
presence of broadly associated habitat and nearby records. Refer to Table 5-4 for a list of all EPBC Act listed 
species included in this assessment. These species were not found within or adjacent to the development site 
during the surveys completed for this BDAR. As such, these species are considered unlikely to be impacted. 

7.4 Threatened animals 

Targeted surveys for EPBC Act listed threatened animals were completed as part of the surveys for this BDAR. 
This included targeted surveys for the Green and Golden Bell Frog (Litoria aurea). Refer to Section 2.7.2 for 
details of survey effort carried out and Section 5.3.2 for the results of the surveys. 

7.4.1 Green and Golden Bell Frog 

The Green and Golden Bell Frog was not identified from the targeted surveys completed in February 2020. Areas 
of potential habitat are present along the artificial drainage line, with some lower quality habitat opportunities 
along Eastern Creek. Based on the results of the targeted surveys, distribution of recent recorded sightings, the 
distance of the Parramatta key population and the relatively disconnected nature of the drainage line near the 
development site to surrounding potential habitats, it is considered that the potential for the Green and Golden 
Bell Frog to occur within the development site is low. No species polygons have been developed for the Green 
and Golden Bell Frog. 
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7.4.2 Other species 

The development site also provides some limited foraging habitat for three other EPBC Act listed threatened 
species. The Grey-headed Flying-fox, Swift Parrot and Regent Honeyeater are considered likely to forage on the 
flowers and/or fruit of trees within the development site. Impacts to foraging habitat would be of low magnitude, 
so impacts to these species would be negligible. Significance assessments have been completed for these 
species in accordance with the EPBC Act Policy Statement 1.1 Significant Impact Guidelines (Department of 
Environment, 2013) (see Appendix D). The White-throated Needletail and Fork-tailed Swift (migratory species) 
may fly over the development site on occasion but would not use the habitats and would not be impacted. 

The estimated direct impacts to native vegetation that provides habitat for threatened species is outlined in 
Table 7-2. There is unlikely to be a significant impact to any threatened species (see Appendix D). 

Table 7-2 Summary of direct impact to EPBC Act listed threatened species habitat (native vegetation) within the development site 

Species Associated plant community types Area (ha) in 
development site 

Large-eared Pied Bat Grey Box - Forest Red Gum grassy woodland on flats of the 
Cumberland Plain, Sydney Basin Bioregion (849) 
Grey Box - Forest Red Gum grassy woodland on shale of the 
southern Cumberland Plain, Sydney Basin Bioregion (850) 
Revegetation and weeds 

1.87 

Grey-headed Flying-
fox 
Regent Honeyeater 
Swift Parrot 

Grey Box - Forest Red Gum grassy woodland on flats of the 
Cumberland Plain, Sydney Basin Bioregion (849) 
Grey Box - Forest Red Gum grassy woodland on shale of the 
southern Cumberland Plain, Sydney Basin Bioregion (850) 

0.63 

7.5 Migratory species 

Based on the results of the Protected Matters Search Tool, 14 listed migratory species may occur in the broader 
locality (see Appendix A). An additional five species were recorded from the BioNet search. Suitable habitat does 
not exist within the development site for most migratory species identified by the database searches. The 
following species are considered moderately likely to occur in, or adjacent to, the development site based on the 
presence of suitable habitats: 

• Migratory marine birds – Fork-tailed Swift 

• Migratory terrestrial species – White-throated Needletail. 

‘Important habitat’ for a migratory species is defined as (Department of Environment, 2013): 

• Habitat utilised by a migratory species occasionally or periodically within a region that supports an 
ecologically significant proportion of the population of the species 

• Habitat that is of critical importance to the species at particular lifecycle stages 

• Habitat utilised by a migratory species which is at the limit of the species range 

• Habitat within an area where the species is declining. 

According to the guidance provided in the EPBC Act Policy Statement 3.21—Industry guidelines for avoiding, 
assessing and mitigating impacts on EPBC Act listed migratory shorebird species (Department of the 
Environment, 2015), important habitats in Australia for migratory shorebirds under the EPBC Act include those 
recognised as nationally or internationally important. A wetland habitat should be considered internationally 
important if it regularly supports one per cent of the individuals in a population of one species or subspecies of 
waterbird, or a total abundance of at least 20,000 waterbirds. Nationally important wetland habitat includes 
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wetlands that regularly support 0.1 per cent of the flyway population of a single species of migratory shorebird, 
or 2,000 migratory shorebirds, or 15 migratory shorebird species. The habitats in the development site are not 
important habitats for migratory birds. 

An assessment of the likely occurrence of these species and the presence of important habitat is included in 
Appendix A. While some migratory species of bird are likely to use the development site and locality, the 
development site would not be classed as an ‘important habitat’. A nationally significant proportion of a 
population would not be supported by the habitats in the development site. The development would not 
substantially modify, destroy or isolate an area of important habitat for the migratory species and it would not 
seriously disrupt the lifecycle of an ecologically significant proportion of a population of migratory birds. 
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8. Impact avoidance and minimisation 

This section of the BDAR demonstrates the efforts taken to avoid and minimise impacts on biodiversity values in 
accordance with section 8 of the BAM. Combined with management and mitigation measures implemented 
during construction (as outlined in Appendix C (Construction Environmental Management Framework) of the 
Environmental Impact Statement), the siting and planning of the development is likely to be sufficient to ensure 
that the requirements to avoid and minimise impacts on biodiversity values as set out in section 8 of the BAM are 
met. 

Chapter 2 (Strategic need, justification and project alternatives) of the Environmental Impact Statement outlines 
the options considered for the Sydney International Speedway. As part of delivering Sydney Metro West, 
Sydney’s next underground railway, the existing government land currently used for speedway racing is required 
for a future stabling and maintenance facility. The NSW Government has committed to relocating speedway 
racing to Western Sydney Parklands’ Precinct 5: Eastern Creek Motor Sports. The process included consideration 
of strategic alternatives (i.e. ‘Do nothing’ and ‘Build the development’), development alternatives and design 
refinements. 

Three options for the development were evaluated within the Western Sydney Parklands at Eastern Creek. Two of 
these options (the eastern and the southern options) are within Western Sydney Parklands’ Precinct 5: Eastern 
Creek Motor Sports. The three options are: 

• A northern option located immediately east of the Light Horse Interchange, to the south of the M4 
motorway 

• An eastern option within the southwest area of Sydney Motorsport Park (operated by the Australian Racing 
Drivers’ Club) 

• A southern option to the west of Sydney Dragway (the preferred option). 

Following assessment against the development site suitability criteria and consultation with key stakeholders, 
the southern option was identified as the preferred option. Part of the justification for the development site 
selection included the consideration that the development site has the least environmental constraints and is 
likely to result in the least environmental impact. 

8.1 Avoiding and minimising impacts on native vegetation and habitat 

The development site is located within a highly developed area that does not possess large expanses of intact 
native vegetation with high biodiversity value. As most of the development is within previously modified and 
developed areas, direct impacts to terrestrial biodiversity have been avoided and/or minimised. The 
development would result in minimal disturbance of native vegetation. Where this disturbance cannot be 
avoided, the vegetation is of poor to moderate quality and/or provides limited habitat for threatened species. 

No areas of land declared as an area of outstanding biodiversity value in accordance with section 3.1 of the BC 
Act would be affected. Importantly, opportunities to further minimise native vegetation clearance would be 
refined during detailed design and reviewed as part of the pre clearing process. 

As the design process for Sydney International Speedway has progressed, it has been informed by stakeholder 
feedback and the outcome of early environmental and engineering investigations. As a result, various aspects of 
the design have been developed and refined. Table 8-1 shows an excerpt of some of the design refinements and 
changes considered in Chapter 2 (Strategic need, justification and project alternatives) of the Environmental 
Impact Statement, that relate to avoiding and minimising impacts to biodiversity. 
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Table 8-1 Design refinements noted to avoid impacts to native vegetation 

Design 
aspect 

Options considered Rational for design refinement 

Racetrack 
location 

• Northern racetrack location 

• Central racetrack location 
(preferred option). 

An initial design, with the speedway track located across the 
current Carpark C and D areas, was discounted due to the 
requirement for clearance of existing woodland areas that are 
protected under Commonwealth and State legislation. Locating 
the speedway track more centrally (the preferred design) avoided 
this area of vegetation and utilised the total area of land available 
most efficiently. This configuration also allows the inclusion of a 
second development site exit (at the southern end of the main 
operational site) to minimise congestion during post event peak 
periods. 

Parking areas • Main Spectator parking to the 
south of Ferrers Road, with 
either dedicated shuttlebuses 
or a pedestrian footbridge 
providing access to the main 
operational site 

• Provision of parking bays in an 
area below the power 
transmission lines that traverse 
the lot 

• Spectator parking in the 
northern part of the 
development site (preferred 
option). 

The southern parking area was not pursued further in favour of 
maximising parking areas to the north that would: 

• Be closer to the main operational site, Sydney Dragway and 
Sydney Motorsports Park 

• Avoid the Potential Archaeological Deposit within the area to 
the south of Ferrers Road 

• Avoid the need to spectators to cross Ferrers Road and, as a 
result, remove any associated safety risks or additional 
infrastructure. 

Parking bays located beneath the transmission lines would have 
been adjacent to two areas of woodland protected under the 
Commonwealth EPBC Act. To avoid potential impacts on these 
ecological areas, this parking area was not pursued further as part 
of the design process. 

Parking 
layout 

Adjustments have also been made to the development boundaries to minimise vegetation clearance, 
particularly where vegetation is part of a threatened ecological community as listed under 
Commonwealth and State legislation. 

Drainage • Vegetated swales running north 
to south, linking Carparks A, C 
and D 

• Use of existing Ferrers Road 
embankment and culvert 

• Weir and throttle pipe for use in 
extreme event 

• On-site detention basins 
(preferred option). 

Although the use of vegetated swales would apply sustainable 
drainage principles to the development, their installation was 
discounted as it would require the clearance of vegetation which 
has been listed under Commonwealth and State legislation. 

The preferred option for development site drainage includes the 
provision of on-site detention basins, which would allow for the 
reuse of water within the development site, including for water 
suppression of the racetrack to manage dust generation during 
race events. 

The use and upgrade of (where necessary) existing drainage 
infrastructure near the development has been considered, 
including: 
• The existing embankment and culvert along Ferrers Road 

• Installation of a weir and throttle pipe along the unnamed 
drainage line between Carpark C and Carpark D 

The use and upgrade of this drainage infrastructure would enable 
more efficient use of space within the development site to 
maximise car parking provision and would result in a reduction in 
of the amount of on-site detention required. However, this 
infrastructure would be located in an area identified as a Potential 
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Design 
aspect 

Options considered Rational for design refinement 

Archaeological Deposit and adjacent to an area of vegetation 
protected under the EPBC Act. 
Further investigations would be carried out as part of design 
development of the development with regards to the installation 
of a weir design that would avoid impacts to environmentally 
sensitive areas; however, this does not form part of the scope of 
the development nor is it assessed as part of this Environmental 
Impact Statement. 

8.2 Avoiding and minimising prescribed biodiversity impacts 

Some types of developments may have impacts on biodiversity values (as defined in the BC Act and Biodiversity 
Conservation Regulation 2017) in addition to, or instead of, impacts from clearing vegetation and/or loss of 
habitat. For many of these impacts, the biodiversity values may be difficult to quantify, replace or offset, making 
avoiding and minimising impacts critical. Clause 6.1 of the Biodiversity Conservation Regulation 2017 identifies 
actions that are prescribed as impacts to be assessed under the biodiversity offsets scheme as follows: 

a) impacts of development on the habitat of threatened species or ecological communities associated with: 

i. karst, caves, crevices, cliffs and other geological features of significance, or 

ii. rocks, or 

iii. human made structures, or 

iv. non-native vegetation 

b) impacts of development on the connectivity of different areas of habitat of threatened species that 
facilitates the movement of those species across their range 

c) impacts of development on movement of threatened species that maintains their life cycle 

d) impacts of development on water quality, water bodies and hydrological processes that sustain threatened 
species and threatened ecological communities (including from subsidence or upsidence resulting from 
underground mining) 

e) impacts of wind turbine strikes on protected animals 

f) impacts of vehicle strikes on threatened species or on animals that are part of a TEC. 

Importantly, the development would have negligible impact on prescribed biodiversity values as: 

• There would be no impacts to karst, caves, crevices, cliffs and other geological features of significance 

• There would be no impacts to rocks that provide habitat for threatened species 

• The development is not a wind farm development so turbine strike is not an issue 

• While there would be some additional construction vehicle movements on existing roads and likely 
increased vehicle movements when Sydney International Speedway is operational due to greater 
attendance at events, the development site is fenced and would normally have a large amount of vehicle 
traffic. Therefore, impacts of vehicle strike due to the development is unlikely to be substantially increased 
from current levels. 

There is however potential for impacts on non-native vegetation, connectivity and species movement, and water 
quality water bodies and hydrological processes (see Section 9.2). 
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9. Assessment of impacts 

The potential for direct impacts to biodiversity is limited to clearing of native vegetation and habitat. Indirect and 
other biodiversity related impacts of the development are identified below in Section 9.2. Potential aquatic 
biodiversity impacts are discussed in Section 9.3. 

9.1 Impacts on native vegetation and habitat 

Despite avoidance and minimisation measures (see Section 8.1), the development site would result in the direct 
removal of some native vegetation. The estimated clearing is about 0.63 hectares (6,312 square metres) 
consisting of the following PCTs: 

• Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion (PCT 
849) – 0.17 hectares (1,696 square metres). 

• Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin 
Bioregion (PCT 850) – 0.46 hectares (4,616 square metres). 

Table 9-1 provides a summary of the native vegetation clearing that would occur within the development site 
including the corresponding BC Act TEC where applicable and the vegetation integrity loss. The biodiversity 
credit requirements for these impacts are outlined in Section 12. Vegetation clearing as part of this development 
would directly impact TECs listed under the BC Act. No direct impacts would occur to TECs listed under the EPBC 
Act. 

The direct impacts on species credit threatened species habitat associated with the clearing of native vegetation 
are outlined in Table 9-2. Other impacts to threatened species habitat, including impacts to connectivity and 
species movement, impacts to non-native vegetation and disturbed areas, and impacts to water quality and 
hydrology are discussed in Section 9.2. 

Indirect impacts to vegetation retained directly adjacent to the areas of direct impact are expected to be 
negligible. The development site does not contain any large areas of native vegetation that would be broken up 
by the development. The vegetation that would remain is already adjacent to the existing Sydney Dragway 
infrastructure and subject to edge effects. No further loss of vegetation integrity is expected in these areas as a 
result of the development, therefore no indirect impacts have been calculated. 

Table 9-1 Summary of native vegetation clearing within the development site 

Zone Plant 
community 
type ID No. 

Plant 
community type 
name 

Vegetation 
formation 

PCT per cent 
cleared 
(historically 
across range) 

Corresponding 
Threatened 
Ecological 
Community 
(TEC) 

Area (ha) in 
development 
site 

Vegetation 
integrity 
loss 

1 849 Grey Box – 
Forest Red Gum 
grassy woodland 
on flats of the 
Cumberland 
Plain, Sydney 
Basin Bioregion 
- Moderate 

Coastal 
Valley 
Grassy 
Woodlands 

93% Cumberland 
Plain Woodland 
in the Sydney 
Basin Bioregion 

0.1  

(1005 m2) 

18.7 
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Zone Plant 
community 
type ID No. 

Plant 
community type 
name 

Vegetation 
formation 

PCT per cent 
cleared 
(historically 
across range) 

Corresponding 
Threatened 
Ecological 
Community 
(TEC) 

Area (ha) in 
development 
site 

Vegetation 
integrity 
loss 

2 849 Grey Box – 
Forest Red Gum 
grassy woodland 
on flats of the 
Cumberland 
Plain, Sydney 
Basin Bioregion 
– Poor 

0.07  

(691 m2) 

11.3 

3 850 Grey Box - 
Forest Red Gum 
grassy woodland 
on shale of the 
southern 
Cumberland 
Plain, Sydney 
Basin Bioregion 
- Poor 

Coastal 
Valley 
Grassy 
Woodlands 

88% Cumberland 
Plain Woodland 
in the Sydney 
Basin Bioregion 

0.3  

(2981 m2) 

15.2 

4 850 Grey Box - 
Forest Red Gum 
grassy woodland 
on shale of the 
southern 
Cumberland 
Plain, Sydney 
Basin Bioregion 
– Revegetation 

0.16  

(1635 m2) 

23.9 

Table 9-2 Summary of direct impacts on threatened species credit species habitat associated with the loss of native vegetation 

Species name Common 
name 

EPBC 
Act 

BC Act Sensitivity to 
gain class 

SAII Area (ha) in development site 

Myotis 
macropus 

Southern 
Myotis 

- V High No 0.03 (305 m2) 

9.2 Prescribed biodiversity impacts 

This section identifies the potential prescribed biodiversity impacts on threatened species associated with the 
development in accordance with section 6.7 of the BAM. These are impacts that are in addition to, or instead of, 
impacts from clearing vegetation and/or loss of habitat. 

9.2.1 Impacts on the habitat of threatened species or ecological communities associated with karst, caves, 
crevices, cliffs and other features of geological significance 

There are no occurrences of karst, caves, crevices and cliffs or other geological features of significance within the 
development site, or threatened species or ecological communities associated with these features. As such, this 
prescribed impact has not been considered further. 
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9.2.2 Impacts on the habitat of threatened species or ecological communities associated with rocks 

There are no occurrences of rocks or rocky habitats within the development site or threatened species or 
ecological communities associated with rocks. As such, this prescribed impact has not been considered further. 

9.2.3 Impacts on the habitat of threatened species or ecological communities associated with human 
made structures 

There are seven threatened species that can use human made structures as habitat that may be affected by the 
development which are: 

• Eastern Coastal Free-tailed Bat (Micronomus norfolkensis) 

• Eastern False Pipistrelle (Falsistrellus tasmaniensis) 

• Large Bent-winged Bat (Miniopterus orianae oceanensis) 

• Little Bent-winged Bat (Miniopterus australis) 

• Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) 

• Greater Broad-nosed Bat (Scoteanax rueppellii) 

• Southern Myotis (Myotis macropus). 

The Large Bent-winged Bat, Little Bent-winged Bat and Southern Myotis are known to roost in cave-like human 
made structures including mine shafts, storm water channels, buildings, and under bridges. There is no human 
made structures in the development site that would be suitable for these bats to use as roosting habitat. There 
are road drainage culverts at either end of the artificial drainage line in the areas adjacent to Carpark C and 
Carpark D. Most of the existing buildings in the development site are subject to a high amount of human use. 
There are scattered derelict demountable buildings across the development site, though would be at best 
marginal as roost sites. The Eastern Coastal Free-tailed Bat, Eastern False Pipistrelle, Yellow-bellied Sheathtail-
bat and Greater Broad-nosed Bat roost mainly in tree hollows but also under bark or in artificial structures. There 
are likely to be minimal, if any, roosting opportunities for these species. It is unlikely that the development would 
detrimentally affect the bioregional persistence of these species. 

9.2.4 Impacts on the habitat of threatened species or ecological communities associated with non-native 
vegetation 

Up to 1.2 hectares of revegetation and weeds would be impacted by the development. This includes some areas 
of planted native non-indigenous trees. 

Twelve threatened species may utilise the non-native vegetation, including both native and exotic planted trees 
and shrubs, that are found within the development sites. 

The Grey-headed Flying-fox, Swift Parrot and Little Lorikeet are considered likely to forage on the flowers and/or 
fruit of both planted and exotic trees within the development site. The Dusky Woodswallow may forage in the air 
space above the planted trees and non-native vegetation and may use the vegetation for perching. The Eastern 
Coastal Free-tail Bat, Large Bent-winged Bat, Little Bent-winged Bat, Eastern False Pipistrelle, Yellow-bellied 
Sheathtail-bat and Greater Broad-nosed Bat may forage in the air spaces around areas of non-native vegetation, 
feeding on the insects attracted to the vegetation. Although no high quality hollow bearing trees were identified 
on the development site, potential roosting habitat in the form of small tree hollows may also be present in 
some of the larger trees for the Eastern Coastal Free-tailed Bat, Eastern False Pipistrelle, Yellow-bellied 
Sheathtail-bat and Greater Broad-nosed Bat. In the case of the Southern Myotis, only tree hollows within 200 
metres of water bodies are likely to be utilised, which are unlikely to be present. Large predatory birds such as 
the Powerful Owl and Masked Owl may also perch on larger non-native and planted trees while travelling 
through the development site. 
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Due to the marginal, unnatural, structure of the vegetation present in the development site, it is unlikely to be 
used as breeding habitat by any threatened species. It is unlikely that the development would detrimentally 
affect the bioregional persistence of these species. 

9.2.5 Impacts on the connectivity of different areas of habitat of threatened species that facilitates the 
movement of those species across their range 

Habitat connectivity is identified as the degree to which a particular site connects different areas of habitat of 
threatened species to facilitate the movement of those species across their range. Threatened species movement 
is identified as the degree to which a particular site contributes to the movement of threatened species to 
maintain their lifecycle. 

In terms of habitat connectivity, the development site is located within a highly disturbed landscape where the 
majority of habitats have been cleared. The habitats that do remain are fragmented and highly isolated. 

The development site is located directly between two areas that have been mapped as a biodiversity corridor of 
regional significance (see Figure 1-1) as identified by the Biodiversity Investment Opportunities Map (BIO Map). 
These areas are the vegetated riparian zone of Eastern Creek and the significant area of Cumberland Plain 
Woodland surrounding Prospect Reservoir. These corridors are only likely used by flying species or local 
common mammals, reptiles and amphibians. Neither of these areas would be directly impacted by the 
development. 

The vegetation on the development site may facilitate movement between the corridors for highly mobile 
species. Flying animals such as birds and bats use the airspace to move between natural habitats and the patchy 
vegetation within the development site is likely to be used as a foraging or perching resource as part of daily 
movements. For example, a portion of the Grey-headed Flying-fox population leaves the nationally important 
Parramatta camp of an evening and likely passes over the development site as the animal’s head to foraging 
grounds. The threatened Swift Parrot is likely to pass through the development site during seasonal movements. 
Threatened species known from the locality including the Grey-headed Flying-fox, Swift Parrot and Southern 
Myotis (and other threatened bats) are powerful flyers capable of covering large distances between habitat 
patches. The landscape of the locality in its current form is permeable to these species and habitat connectivity 
for these species would not be detrimentally affected, and the bioregional persistence of these species would not 
be detrimentally affected by the development. 

9.2.6 Impacts on movement of threatened species that maintains their life cycle 

The life cycle of threatened species known from the locality including the Grey-headed Flying-fox, Swift Parrot 
and Southern Myotis is unlikely to be dependent on the habitats to be affected by the development site. The 
habitats to be affected are marginal foraging habitat and no breeding habitat is likely to be impacted. The 
development site is not part of a recognised movement corridor between breeding grounds, foraging grounds, or 
other habitats important for the lifecycle of these species such as staging points for migration. The movement of 
these species between foraging and breeding grounds would not be affected, and the bioregional persistence of 
these species would not be detrimentally affected by the development. 

9.2.7 Impacts on water quality, water bodies and hydrological processes that sustain threatened species 
and threatened ecological communities 

The development does not include any direct impacts to waterways or waterbodies. The development is unlikely 
to directly impact on any areas that affect the water quality and hydrological processes that sustain threatened 
species and threatened ecological communities. 

There is potential for indirect impacts to surrounding habitats from erosion and contaminated runoff from the 
development. The main risk would be to Eastern Creek via the artificial drainage line designed to drain 
stormwater from the existing development site. Construction activities adjacent to drainage areas across the 
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proposed main operational site, and in Carpark C and Carpark D that are directly adjacent to the woodland and 
drainage line, are most likely to have an impact on water quality (if not mitigated). This may affect downstream 
environments due to potential changes in water quality and geomorphology associated with the construction of 
the development. The implementation of standard mitigation measures (i.e. sediment control, spill control) 
would control sediment and pollutants from any significant runoff events. 

A groundwater assessment has been completed as part of the environmental assessment of the development 
and is included as Chapter 15 (Groundwater and geology) of the Environmental Impact Statement. Excavation 
works as part of construction of the development would involve a maximum cut depth of around six metres with 
a lowest finished level of 68 metres Australian Height Datum. The lowest finished level is consistent with the 
highest groundwater table previously recorded at the development site. Therefore, earthworks are not expected to 
intercept substantial groundwater. Any perched groundwater table in the clayey residual soils, if present, is 
intermittent and/or localised. Groundwater level drawdown and groundwater take is therefore unlikely as a 
result of construction. Any actual drawdown that may occur in the process of excavating to the highest 
groundwater level, would be very minor. 

The terrestrial GDEs identified in and around the study area, that are EPBC Act listed or BC Act listed TECs, are 
likely to be opportunistic facultative GDEs that depend on the subsurface presence of groundwater (often 
accessed via the capillary fringe – subsurface water just above the water table) in some locations but not in 
others, particularly where an alternative source of water (i.e. rainfall) cannot be accessed to maintain ecological 
function. Importantly, these GDEs are not obligate GDEs (meaning they are not entirely dependent on 
groundwater), therefore any minor drawdown associated with excavation works is unlikely to result in any 
impacts.The TECs/GDEs identified in the study area are outlined in Table 9-3. 

Table 9-3 Threatened ecological communities that may be impacted by groundwater drawdown 

Threatened Ecological Community Location 

Cumberland Plain Woodland in the Sydney Basin 
Bioregion (BC Act) 
Cumberland Plain Shale Woodlands and Shale-
Gravel Transition Forest (EPBC Act) 

This TEC is mostly represented by poor and revegetated 
woodland in the study area. There is a patch of moderate 
condition woodland between Carpark C and Carpark D that 
aligns with the EPBC Act listed TEC. 

River-Flat Eucalypt Forest on Coastal Floodplains 
of the New South Wales North Coast, Sydney 
Basin and South East Corner Bioregions (BC Act) 

This TEC is located outside of the development site and 
study area, though is around 100 metres from the western 
edge of Carpark A. 

9.2.8 Impacts of wind turbine strikes on protected animals 

This prescribed impact is not applicable to the development. 

9.2.9 Impacts of vehicle strikes on threatened species of animals or on animals that are part of a TEC 

Vehicle collision is a direct impact that reduces local population numbers and is a common occurrence in 
Australia. Mammals, reptiles, amphibians and birds are all at risk of vehicle strike, particularly those common 
species (e.g. birds) that are tolerant of disturbance and remain in the development site. The risk of an increase in 
the frequency of vehicle strike due to the development is low and would generally be limited to vehicle 
movements to and from construction areas along Ferrers Road, which already experiences moderate traffic 
levels. After the completion of the development, there would be an increase in traffic as a result of Sydney 
International Speedway events. Traffic movements within the development site are not expected to have a 
significant impact as the development site is fenced. Additional traffic movements along Ferrers Road are also 
not expected to have a significant impact because of the existing moderate levels of traffic. Vehicle strike 
associated with the development is unlikely to affect any threatened species of animals or animals that are part 
of a TEC. 
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9.3 Contribution to Key Threatening Processes 

A Key Threatening Process (KTP) is a process that threatens, or may have the capability to threaten, the survival 
or evolutionary development of species, populations or an ecological community. KTPs are listed under the BC 
Act and EPBC Act. At present, there are currently 39 listed KTPs under the BC Act. There are eight KTPs listed 
under the Fisheries Management Act 1994. There are 21 KTPs listed under the EPBC Act. Of the listed KTPs, the 
development may directly or indirectly contribute to the following KTPs as outlined in Table 9-4. Aside from 
direct impacts to native vegetation, the potential for contribution to these KTPs can be minimised and avoided 
through the implementation of management and mitigation measures during construction of the development. 
These measures would be outlined in a Flora and Fauna Management Plan (refer to Appendix C (Construction 
Environmental Management Framework) of the Environmental Impact Statement). 

Table 9-4 Summary of Key Threatening Processes that the development would directly or indirectly contribute to 

Key Threatening Process BC Act, FM Act 
or EPBC Act 

Likelihood of the development directly or indirectly 
contributing to the KTP 

Clearing of native vegetation BC Act High – clearing of native vegetation would occur. However, 
the magnitude of clearing is small (0.63 hectares). 

Land clearance EPBC Act High – clearing of native vegetation would occur. However, 
the magnitude of clearing is small (0.63 hectares). 

Infection of frogs by amphibian 
chytrid causing the disease 
chytridiomycosis 

BC Act Low – mitigation measures would be implemented to prevent 
the spread or introduction of amphibian chytrid fungus. 

Infection of amphibians with chytrid 
fungus resulting in chytridiomycosis 

EPBC Act Low – mitigation measures would be implemented to prevent 
the spread or introduction of amphibian chytrid fungus. 

Infection of native plants by 
Phytophthora cinnamomi 

BC Act Low – mitigation measures would be implemented to prevent 
the spread or introduction of Phytophthora cinnamomi. 

Dieback caused by the root rot fungus 
(Phytophthora cinnamomi) 

EPBC Act Low – mitigation measures would be implemented to prevent 
the spread or introduction of Phytophthora cinnamomi. 

Introduction and establishment of 
Exotic Rust Fungi of the order 
Pucciniales pathogenic on plants of 
the family Myrtaceae 

BC Act Low – mitigation measures would be implemented to prevent 
the spread or introduction of Exotic Rust Fungi. 

Invasion and establishment of exotic 
vines and scrambler 

BC Act Low – mitigation measures would be implemented to prevent 
the spread of weeds. 

Invasion of native plant communities 
by African Olive Olea europaea subsp. 
cuspidata (Wall. ex G. Don) Cif. 

BC Act Low – mitigation measures would be implemented to prevent 
the spread of weeds. 

Invasion of native plant communities 
by Chrysanthemoides monilifera 

BC Act Low – mitigation measures would be implemented to prevent 
the spread of weeds. 

Invasion of native plant communities 
by exotic perennial grasses 

BC Act Low – mitigation measures would be implemented to prevent 
the spread of weeds. 

Invasion, establishment and spread of 
Lantana (Lantana camara L. sens. Lat) 

BC Act Low – mitigation measures would be implemented to prevent 
the spread of weeds. 

Degradation of native riparian 
vegetation along New South Wales 
water courses 

FM Act Low – mitigation measures would be implemented to avoid 
inadvertent impacts to vegetation outside of the 
development site associated with Eastern Creek. 
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9.4 Aquatic impacts 

The development does not include any direct impacts to aquatic habitats. Unmitigated impacts to aquatic 
habitats may arise from construction activities. There is potential for indirect impacts to surrounding aquatic 
habitats from erosion and contaminated runoff from the development. The main risk would be to Eastern Creek 
via the artificial drainage line designed to drain stormwater from Sydney Dragway. Construction activities 
adjacent to drainage areas across the proposed main operational site, and in Carpark C and Carpark D that are 
directly adjacent to the woodland and drainage line, are most likely to have an impact on water quality (if not 
mitigated). This may affect downstream environments due to potential changes in water quality and 
geomorphology associated with the construction of the development. The implementation of standard 
mitigation measures (i.e. sediment control, spill control) would control sediment and pollutants from any 
significant runoff events. 

9.5 Cumulative biodiversity impacts 

Potential cumulative impacts were considered for assessment based on the likely interactions of the 
development with other developments and plans that met the adopted screening criteria. The approach to 
assessment and the other developments considered are described further in Chapter 23 (Cumulative impacts) of 
the Environmental Impact Statement. 

The cumulative impacts of historic vegetation clearing for agriculture, urban development, and development and 
maintenance of infrastructure is likely to include continued loss of biodiversity on the Cumberland Plain. The 
Cumberland Plain is an over cleared landscape and due to the expansion of western Sydney and creation of 
housing and associated infrastructure, further impacts to biodiversity are likely to result in this region. 

While data from all recent developments in the locality is not freely available, some information on recent 
developments with biodiversity impacts are listed in Table 9-5. 

Table 9-5 Past, present and future developments within the Cumberland Plain region 

Development Impacts 

Sydney Metro West – Stage 1 The estimated clearing is about 0.18 hectares; consisting of two PCTs, 0.03 
hectares of Cumberland Plain Woodland in the Sydney Basin Bioregion (listed 
under the BC Act) and 0.15 hectares of habitat for the Southern Myotis. 

Archbold Road Upgrade, Old 
Wallgrove Road to the Great Western 
Highway 

The development, located in the Cumberland Plain region, would require the 
removal of about 9.81 ha of vegetation, of which 7.60 ha is native vegetation 
and is consistent with a threatened ecological community and habitat for 
threatened species (WSP | Parsons Brinckerhoff 2017). 

Parramatta Light Rail Direct impact to 0.62 hectares of native vegetation within the Cumberland Plain 
region. Removal of about 300 individual trees that are mostly horticultural 
plantings (WSP 2017). 

Clyde Terminal Conversion 
Development 

Located within the Cumberland Plain region, there were no impacts to native 
vegetation, but potential impacts to tank farm habitat for the Green and Golden 
Bell Frog (AECOM 2013). 
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Development Impacts 

Viva Energy Clyde Western Area 
Remediation Development 

No direct impacts to native vegetation all within the Cumberland Plain region. 
Removal of foraging habitat for the Green and Golden Bell Frog, however this 
was not considered to have a significant impact on the species. Potential direct 
and indirect impacts were identified (e.g. fragmentation of movement corridors 
and water quality impacts) but were considered manageable with mitigation 
measures (Biosis 2018). 

WestConnex program of works This includes M4 Widening (direct impact on up to 8.86 hectares of planted and 
remnant vegetation), M4 East (around 15.7 hectares of vegetation, of which 12.9 
hectares comprises of planted trees and landscaped areas) and M4-M5 Link 
(with no direct impacts to native vegetation), located in the Cumberland Plain 
region. Other impacts (direct and indirect) were concluded to not have a 
significant impact or unlikely (including GDEs), and/or considered to be minimal 
and manageable. 

When the impacts of the development are considered together with the impacts of the above developments, the 
contribution of Sydney International Speedway to cumulative biodiversity impacts in the Cumberland Plain 
region is relatively low. 
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10. Managing and mitigating impacts on biodiversity values 

Once all practicable steps to avoid or minimise impacts have been implemented at the detailed design phase, 
management and mitigation measures would be implemented to further lessen the potential ecological impacts 
of the development. 

Biodiversity impacts during construction would be managed in accordance with the Construction Environmental 
Management Framework, which is included as Appendix C of the Environmental Impact Statement. The 
Construction Environmental Management Framework includes biodiversity management objectives to maximise 
workers’ awareness of biodiversity values and avoid or minimise potential impacts to biodiversity. 

The Construction Environmental Management Framework also requires the preparation and implementation of a 
Flora and Fauna Management Plan, including (but not limited to): 

• Procedures for the demarcation and protection of retained vegetation, including all vegetation outside and 
adjacent to the construction areas. 

• Measures to reduce disturbance to sensitive fauna. 

• Procedures for the clearing of vegetation and the relocation of flora and fauna, including pre clearing 
surveys and hollow bearing tree identification. 

• Procedures for dealing with unexpected Endangered Ecological Communities or threatened species 
identified during construction. 

• Weed management measures in accordance with the Biosecurity Act 2015. 

• Pathogen management measures to prevent introduction and spread of amphibian chytrid fungus, 
Phytophthora cinnamomi and Exotic Rust Fungi. 

• Inspection and monitoring requirements. 

Additional biodiversity mitigation measures are outlined in Table 10-1. These would be in addition to mitigation 
measures as detailed elsewhere in the Environmental Impact Statement relating to: 

• Groundwater (refer to Chapter 15 (Groundwater and geology)) 

• Soils and surface water quality (refer to Chapter 13 (Soils and surface water quality)) 

Table 10-1 Mitigation measures  

Refence Mitigation measure 

Design  

B1 Opportunities to minimise the amount of vegetation clearance within the development site would be 
considered as part of further design development where reasonable and feasible 
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11. Thresholds for the assessment and offsetting of impacts of 
development 

This section of the BDAR identifies the impact thresholds that the assessor must apply including: 

a) impacts on a potential entity that are serious and irreversible impacts 

b) impacts for which the assessor is required to determine an offset requirement 

c) impacts that do not require further assessment by the assessor. 

11.1 Impacts on a potential entity that are serious and irreversible impacts 

There would be no impacts to any SAII entities. As such, the additional impact assessment provision outlined in 
section 10.2.3 of the BAM has not been completed. 

11.2 Impacts for which the assessor is required to determine an offset requirement 

The determination of impacts at the development site which require an offset was completed in accordance with 
section 10.3 of the BAM. 

11.2.1 Impacts on native vegetation (ecosystem credits) 

An offset is required for the impacts to most of the native vegetation in the development site as outlined in 
Table 11-1. Complete removal of the vegetation within the development site would occur. The location of the 
vegetation zones that would be impacted is shown in Figure 11-1. 

Table 11-1 Impacts to PCTs which require an offset 

Veg 
zone 

PCT TEC Area (ha) VI score 

1 Grey Box – Forest Red Gum grassy woodland on flats of the 
Cumberland Plain, Sydney Basin Bioregion (849) - Moderate 

Yes 0.1  
(1005 m2) 

18.7 

3 Grey Box - Forest Red Gum grassy woodland on shale of the 
southern Cumberland Plain, Sydney Basin Bioregion (850) - 
Poor 

Yes 0.3  
(2981 m2) 

15.2 

4 Grey Box - Forest Red Gum grassy woodland on shale of the 
southern Cumberland Plain, Sydney Basin Bioregion (850) – 
Revegetation 

Yes 0.16  
(1635 m2) 

23.9 

11.2.2 Impacts on threatened species 

An offset is required for impacts to threatened species as outlined in Table 11-2. The location of this habitat is 
shown in Figure 11-1. 

Table 11-2 Impacts to threatened species which require an offset 

Veg 
zone 

PCT TEC Area (ha) VI score 

Southern Myotis (Myotis macropus) 

4 Grey Box - Forest Red Gum grassy woodland on shale of the 
southern Cumberland Plain, Sydney Basin Bioregion (850) – 
Revegetation 

Yes 0.01  
(130 m2) 

23.9 
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11.3 Impacts for which the assessor is not required to determine an offset requirement 

An offset is not required for impacts where the vegetation integrity score is below those set out in paragraph 
10.3.1.1 of the BAM for impacts on native vegetation and paragraph 10.3.2.1 of the BAM for impacts on 
threatened species. Impacts not requiring offset are described in Table 11-3. The vegetation integrity score for 
the Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion PCT - 
Poor (PCT 849) is 11.3. As the vegetation integrity score for this vegetation zone is below 15 an offset is not 
required for this impact to native vegetation. Similarly, as the vegetation integrity score for this vegetation zone 
is below 17 an offset is not required for this impact to habitat for the Southern Myotis. The location of this 
vegetation zone is shown in Figure 11-1. 

Table 11-3 Impacts which do not require an offset 

Veg 
zone 

PCT Area 
(ha) 

VI score VI score 
threshold* 

Offset 
required 

Native vegetation 

2 Grey Box – Forest Red Gum grassy woodland on 
flats of the Cumberland Plain, Sydney Basin 
Bioregion (849) – Poor 

0.07  
(691 m2) 

11.3 ≥15 No 

Southern Myotis (Myotis macropus) 

2 Grey Box – Forest Red Gum grassy woodland on 
flats of the Cumberland Plain, Sydney Basin 
Bioregion (849) – Poor 

0.02  
(175 m2) 

11.3 ≥17 No 

*Note: Vegetation integrity score thresholds as set out by section 10.3 of the BAM 

11.4 Impacts that do not require further assessment by the assessor 

Areas of land on the development site without native vegetation do not need to be assessed for credits under 
chapter 4 or chapter 5 of the BAM. As such, areas of the development site that do not possess PCTs have not 
been assessed and credits have not been generated.
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12. Biodiversity credit requirements 

A summary of the biodiversity credit requirements for the development are provided below in Table 12-1 and 
Table 12-2. The credit report is provided in Appendix E. 

Table 12-1 Ecosystem credits required 

Veg 
zone 

PCT TEC Credits 

1 Grey Box – Forest Red Gum grassy woodland on flats of the 
Cumberland Plain, Sydney Basin Bioregion (849) - Moderate 

Yes 1 

3 Grey Box - Forest Red Gum grassy woodland on shale of the southern 
Cumberland Plain, Sydney Basin Bioregion (850) - Poor 

Yes 3 

4 Grey Box - Forest Red Gum grassy woodland on shale of the southern 
Cumberland Plain, Sydney Basin Bioregion (850) – Revegetation 

Yes 2 

Total 6 

Due to the very minor impact for Southern Myotis, no credits were generated by the BAM-Calculator. 

Table 12-2 Species credits required 

Species Credits 

Myotis macropus (Southern Myotis) 0 
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13. Conclusions 

The Sydney International Speedway development is located within a highly disturbed landscape that does not 
possess large expanses of intact native vegetation with high biodiversity value. As most of the development site 
is in existing developed areas, direct impacts to terrestrial biodiversity has been avoided and/or minimised. The 
limited amount of native vegetation that would be disturbed is of poor to moderate quality and threatened 
species habitats are limited. No areas of land that the Minister for Energy and Environment has declared as an 
area of outstanding biodiversity value in accordance with section 3.1 of the BC Act would be affected. 
Importantly, the areas proposed for clearing would be refined during detailed design and reviewed as part of the 
pre clearing process. 

The direct impacts to biodiversity values that would occur as a result of the development construction includes 
0.63 hectares of native vegetation, which includes the following PCTs: 

• Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion (PCT 
849) – 0.17 hectares. 

• Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin 
Bioregion (PCT 850) – 0.46 hectares. 

One Threatened Ecological Community (TEC) listed under the BC Act would be impacted by the development: 

• Cumberland Plain Woodland in the Sydney Basin Bioregion – 0.63 hectares comprising the combined extent 
of the two PCTs noted above. 

The Development would not result in any direct impacts to TECs listed under the EPBC Act. 

One species credit species is assumed to be directly impacted: the Southern Myotis. The extent of impact to this 
species is limited to a very small area of habitat (305 m2) that is within 200 metres of Eastern Creek. The artificial 
drainage line between Carpark C and Carpark D, and outside of the development site is not considered to meet 
the habitat requirements described for this species. 

Targeted surveys for the Green and Golden Bell Frog did not identify this species around the artificial drainage 
line or along Eastern Creek.While these two areas meet many of the known habitat requirements for this species 
the development would not actually impact the potential habitat for this species. Further it was concluded that, 
due to the absence of the species from the survey, and the fact there are no known populations close to the 
development site, and all local records are very old, that the Green and Golden Bell Frog is unlikely to be 
impacted and species offsets are not required. No significant impacts to threatened species listed under the 
EPBC Act are likely to occur. 

Considering the highly disturbed nature of the landscape within which the development sits, there are not 
expected to be any indirect impacts that would adversely affect areas of vegetation that would be retained. 
There is potential for indirect impacts to surrounding aquatic habitats (e.g. Eastern Creek) from erosion and 
contaminated runoff from construction and operation. The implementation of standard mitigation measures (i.e. 
sediment control, spill control) would control sediment and pollutants from any significant runoff events. 

Once all practicable steps to avoid or minimise impacts have been implemented at the detailed design phase, 
management and mitigation measures would be implemented to further lessen the potential ecological impacts 
of the development. Management and mitigation measures that would be implemented during the development 
would be outlined in a Flora and Fauna Management Plan (refer to Appendix C (Construction Environmental 
Management Framework) of the Environmental Impact Statement). 

An offset would be required for the impacts to native vegetation for which the credit requirement has been 
calculated using the Biodiversity Assessment Calculator. Offsets were identified as being required for the 
Southern Myotis, however the impact area is so small that no credits were generated by the calculator. 
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Appendix D. EPBC Act significance assessments 

Assessment of significance have been completed for threatened species, populations and communities that were 
recorded in the development site during field surveys or were identified as having a moderate or higher potential 
to occur in the development site based on the presence of habitat. For threatened biodiversity listed under the 
EPBC Act, significance assessments have been completed in accordance with the EPBC Act Policy Statement 1.1 
Significant Impact Guidelines (Department of Environment, 2013). Whether or not an action is likely to have a 
significant impact depends upon the sensitivity, value, and quality of the environment that is affected, and upon 
the intensity, duration, magnitude and geographic extent of the impacts (Department of Environment, 2013). 
Importantly, for a ‘significant impact’ to be ‘likely’, it is not necessary for a significant impact to have a greater 
than 50 per cent chance of happening; it is sufficient if a significant impact on the environment is a real or not a 
remote chance or possibility (Department of Environment, 2013). This advice has been considered while 
completing the assessments. 

The EPBC Act listed species subject to this assessment include: 

• Grey-headed Flying-fox 

• Regent Honeyeater 

• Swift Parrot 

The Green and golden Bell Frog was not assessed as the species has not been confirmed on-site and a 
population is not expected to occur 

When assessing Vulnerable species, the assessment centres around whether the population that would be 
impacted is an ‘important population’ or not. An ‘important population’ is a population that is necessary for a 
species’ long-term survival and recovery (Department of Environment, 2013). This may include populations 
identified as such in recovery plans, and/or that are: 

• key source populations either for breeding or dispersal 

• populations that are necessary for maintaining genetic diversity, and/or 

• populations that are near the limit of the species range. 

This definition of what constitutes an ‘important population’ has guided the assessments for Vulnerable species. 

The direct impact of the development is summarised below in Table D-1. The vegetation that would be impacted 
only provides potential foraging habitat these species. 

Table D-1 Summary of direct impact to EPBC Act listed threatened species habitat (native vegetation) within the development site 

Species Plant community type name Area (ha) in 
development site 

Grey-headed Flying-fox 

Regent Honeyeater 

Swift Parrot 

Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland 
Plain, Sydney Basin Bioregion (849) 

Grey Box - Forest Red Gum grassy woodland on shale of the southern 
Cumberland Plain, Sydney Basin Bioregion (850) 

0.63 

Planted revegetation and weeds would also be impacted. No profusely fruiting (e.g. Ficus sp.) or flowering trees 
were identified, and these areas are unlikely to provide substantial foraging opportunities for the Grey-headed 
Flying-fox, Swift Parrot and Regent Honeyeater. 
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Grey-headed Flying-fox 

The Grey-headed Flying-fox (Pteropus poliocephalus) is known to forage widely throughout the Sydney urban 
area and a nationally important camp is located along the Parramatta River in Parramatta Park around 12 
kilometres east of the development site. This species is considered likely to occur throughout the development 
site when trees are flowering based on the presence of suitable foraging habitat. The Grey-headed Flying-fox 
exists as a single interconnected population in Australia. As such, it is considered an important population. 

An action is likely to have a significant impact on a vulnerable species if there is a real chance or possibility that it 
would: 

1) lead to a long-term decrease in the size of an important population of a species 

There would be no direct impact to the Parramatta Park roost camp so no direct impacts to a known permanent 
roosting, breeding / maternity site would occur. Therefore, it is likely that the impacts of the development would 
be confined to loss of feeding habitat caused by direct clearing or damage to PCTs during the construction. 
However, this loss of foraging habitat would be negligible and unlikely to affect breeding success given the 
extent of similar habitat in the Sydney area and the wide-ranging nature of Grey-headed Flying-fox foraging 
movements. The development is considered unlikely to lead to a long-term decrease in the size of an important 
population of the Grey-headed Flying-fox. 

2) reduce the area of occupancy of an important population 

The area of occupancy of the Grey-headed Flying-fox is not known but the species exists as one interconnected 
population along the eastern Australian coastal belt from Rockhampton in central Queensland to Melbourne in 
Victoria. The area occupied by this species would remain the same after construction. No impact to area of 
occupancy is expected. 

3) fragment an existing important population into two or more populations 

The Grey-headed Flying-fox is particularly well adapted to accessing widely spaced habitat resources given its 
mobility and preference for seasonal fruits and blossom in differing parts of the landscape. The development 
would not fragment an important population of the Grey-headed Flying-fox. Individuals would still be able to 
disperse between roosts along the east Australian coast. 

4) adversely affect habitat critical to the survival of a species 

The draft recovery plan for the Grey-headed Flying-fox identifies critical habitat for this species as: 

• Productive during winter and spring, when food bottlenecks have been identified 

• Known to support populations of greater than 30,000 individuals, within an area of 50-kilometre radius of a 
camp site 

• Productive during the final weeks of gestation, and during the weeks of birth, lactation and conception 
(Sept-May) 

• Productive during the final stages of fruit development and ripening in commercial crops affected by Grey-
headed Flying-foxes 

• Known to be continuously occupied as a camp site. 

Critical roosting habitat is present in the Parramatta Park camp. Two other intermittently used camps are close 
by; Wetherill Hill and Ropes Creek. However, there would be no direct impacts to these camps as the 
development is located at a sufficient distance and would not even result in disturbance to these camps. The 
foraging habitat to be impacted is a small area of poor and moderate condition woodland vegetation and does 
not constitute critical foraging habitat given the relative widespread nature of similar, and higher quality, 
vegetation in the locality and abundance of higher quality foraging habitat within the feeding range of regional 
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populations. As such, the development is not expected to adversely affect foraging habitat critical to the survival 
of this species. 

5) disrupt the breeding cycle of an important population 

Critical roosting and breeding habitat is present in the Parramatta Park camp. However, there would be no direct 
impacts to the camp. There would be a negligible impact on foraging habitat that may be used during the 
breeding cycle of the species but a disruption to the breeding cycle of the Grey-headed Flying-fox is not likely. 

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

The Grey-headed Flying-fox can cover large areas of its range seeking suitable flowering eucalypts and fruits for 
foraging. The species is likely to utilise vegetation at the development site for foraging when the trees are in 
flower. The impact to foraging habitat from the development would be negligible and the development is 
unlikely to modify, destroy, remove, isolate or decrease the availability or quality of foraging habitat to the 
extent that the species is likely to decline. 

7) result in invasive species that are harmful to a vulnerable species becoming established in the Vulnerable 
species’ habitat 

The development is unlikely to result in an invasive species harmful to the Grey-headed Flying-fox becoming 
established in the habitat. Weeds are already well established in the habitat. Invasive species would be managed 
under the Construction Environmental Management Plan using best practice methods. 

8) introduce disease that may cause the species to decline, or 

There are no known disease issues affecting this species in relation to the development. The development would 
be unlikely to increase the potential for significant disease vectors to affect local populations. 

9) interfere substantially with the recovery of the species. 

The Draft National Recovery Plan for the Grey-headed Flying-fox (Pteropus poliocephalus) outlines the following 
actions: 

• Identify and protect foraging habitat critical to the survival of Grey-headed Flying-foxes across their range 

• Enhance winter and spring foraging habitat for Grey-headed Flying-foxes 

• Identify, protect and enhance roosting habitat critical to the survival of Grey-headed Flying-foxes 

• Significantly reduce levels of deliberate Grey-headed Flying-fox destruction associated with commercial 
horticulture 

• Provide information and advice to managers, community groups and members of the public that are 
involved with controversial flying-fox camps 

• Produce and circulate educational resources to improve public attitudes toward Grey-headed Flying-foxes, 
promote the recovery program to the wider community and encourage participation in recovery actions 

• Monitor population trends for the Grey-headed Flying-fox 

• Assess the impacts on Grey-headed Flying-foxes of electrocution on powerlines and entanglement in netting 
and barbed wire, and implement strategies to reduce these impacts 

• Oversee a program of research to improve knowledge of the demographics and population structure of the 
Grey-headed Flying-fox 

• Maintain a National Recovery Team to oversee the implementation of the Grey-headed Flying-fox National 
Recovery Plan. 
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The recovery actions listed above are largely not applicable to the development. The development is not 
expected to interfere substantially with the recovery of the species. 

Conclusion 

The Grey-headed Flying-fox would suffer a negligible reduction in extent of suitable foraging habitat from the 
development site. No breeding camps or other important habitat would be directly impacted. This impact is 
unlikely to reduce the population size of the Grey-headed Flying-fox or decrease the reproductive success of this 
species. The development would not interfere with the recovery of the Grey-headed Flying-fox. 

After consideration of the factors above, an overall conclusion has been made that the development is unlikely 
to result in a significant impact to the Grey-headed Flying-fox and a referral for biodiversity matters is not 
necessary. 

Swift Parrot and Regent Honeyeater 

The Swift Parrot (Lathamus discolor) and Regent Honeyeater (Anthochaera phrygia) are considered moderately 
likely to occur based on the presence of suitable foraging habitat, particularly winter flowering species 
Eucalyptus tereticornis. These species are known to sporadically occur within and move through the Sydney 
region, particularly the Swift Parrot while on mainland Australia during winter. Both species are considered likely 
to only occur intermittently and the likelihood of birds using the trees within the development site as a continual 
source of habitat is low. 

The Swift Parrot occurs as a single, migratory population. It is thought that the Regent Honeyeater also 
comprises a single Australian population. 

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 would: 

1) lead to a long-term decrease in the size of a population 

The development site contains potential foraging habitat for the Swift Parrot and Regent Honeyeater in the form 
of scattered poor condition woodland and one moderate condition woodland patch. While the habitat at the 
development site is not optimal, the loss of potential feed trees would directly affect the opportunity for these 
species to feed in the area. However, the development site is not considered a critical area for the Swift Parrot or 
Regent Honeyeater. 

These species may utilise trees at the development site for foraging intermittently when no other suitable inland 
(i.e. box ironbark woodlands) or coastal resources (i.e. Spotted Gum and Swamp Mahogany forests) are available 
or opportunistically while moving through the Sydney region. The development would remove a small amount 
of potential foraging habitat for these species, but the impact would be negligible considering that no high 
quality natural foraging habitat would be impacted and the extent of resources in the adjacent environment that 
would remain (i.e. Eastern Creek riparian corridor and Prospect Reservoir woodland). 

The Swift Parrot does not breed at the development site. The Regent Honeyeater does not breed in the Sydney 
urban area. There are only four known key breeding regions remaining for the Regent Honeyeater: north-east 
Victoria (Chiltern-Albury), and in NSW at Capertee Valley, Hunter Valley and the Bundarra-Barraba region. The 
extent of habitat remaining at the development site would provide sufficient foraging resources to sustain future 
visitation, such that the development is unlikely to lead to a long-term decrease in the size of the Swift Parrot 
population or the Regent Honeyeater population. 

2) reduce the area of occupancy of the species 

As specialist nectarivores dependent on flowering eucalypts, Swift Parrot and Regent Honeyeaters are vulnerable 
to the loss of quantity and quality of key forage tree species. As a large-scale migrant, the Swift Parrot has the 
ability to cover vast areas of its winter range, seeking suitable flowering eucalypt habitat. Similarly, the Regent 
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Honeyeater is known to travel large distances around south-eastern Australia in search of large flowering events. 
These species are an occasional visitor to the Sydney region and may utilise trees at the development site for 
foraging intermittently when no other suitable resources are available. 

The development would contribute to the loss of a small amount of marginal potential foraging habitat which 
would result in a negligible reduction in foraging habitat available. However, it would not reduce the area of 
occupancy of the Swift Parrot which is estimated at 4,000 square kilometres or the Regent Honeyeater, which is 
estimated at 300 square kilometres. 

3) fragment an existing population into two or more populations 

Importantly, the development would not result in fragmentation of habitat for the Swift Parrot. These species are 
highly mobile and as a regular behaviour fly long distances over open areas to move between suitable foraging 
habitats. The development would not affect the movement of the Swift Parrot or Regent Honeyeater between 
habitat patches or fragment the populations. 

4) adversely affect habitat critical to the survival of a species 

Habitat critical to the survival of the Swift Parrot includes; those areas of priority habitat for which the Swift 
Parrot has a level of site fidelity or possess phenological characteristics likely to be of importance to the Swift 
Parrot. Key habitats for the Swift Parrot on the coast and coastal plains of New South Wales include large stands 
of Spotted Gum (Corymbia maculata), Swamp Mahogany (Eucalyptus robusta), Red Bloodwood (Corymbia 
gummifera) and Forest Red Gum (Eucalyptus tereticornis) forests. 

Habitat critical to the survival of the Regent Honeyeater includes: 

• Any breeding or foraging habitat in areas where the species is likely to occur (as defined by the distribution 
map provided in Figure 2 of the National Recovery Plan – this includes the Sydney Region); and 

• Any newly discovered breeding or foraging locations. 

The development site is dominated by Eucalyptus tereticornis (Forest Red Gum) constituting suitable foraging 
habitat for these species. The development site is within an area where the Regent Honeyeater is likely to occur, 
therefore the foraging habitat that would be impacted is considered to be critical to survival. The habitat at the 
development site is not primary habitat and unlikely to be of critical importance to the survival of these species 
as it consists of a small area of young trees in between two larger contiguous patches of woodland. The habitats 
are likely to only be visited on rare occasion by birds passing through on route to larger higher quality habitats 
on the coast and inland. The development is unlikely to adversely affect habitat critical to the survival of the 
Swift Parrot and Regent Honeyeater. 

5) disrupt the breeding cycle of a population 

The Swift Parrot is endemic to south-eastern Australia and breeds only in Tasmania. This species migrates to 
mainland Australia in autumn. As such, the development would not impact on breeding habitat for this species. 
Important winter foraging grounds would not be impacted so there would be negligible impact on the life cycle 
of the Swift Parrot. 

There are only four known key breeding regions remaining for the Regent Honeyeater: north-east Victoria 
(Chiltern-Albury), and in NSW at Capertee Valley, Hunter Valley and the Bundarra-Barraba region. It is likely that 
this species also breeds in other locations, breeding mostly corresponds with the flowering of key eucalypt and 
mistletoe species. Nests are usually placed in the canopy of mature trees with rough bark, e.g. ironbarks, sheoaks 
(Casuarina) and rough-barked Apple (Angophora). As such it is unlikely that the development site would 
constitute breeding habitat for this species. Additionally, the trees that would be impacted are mostly young and 
unlikely to experience a large flowering event that is going to support nearby breeding birds. As such, the 
development would not impact on breeding habitat for the Regent Honeyeater. 
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6) modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that the 
species is likely to decline 

As a large-scale migrant (Swift Parrot) and a ‘rich-patch nomad’ (Regent Honeyeater), these species can cover 
vast areas of their winter range, seeking suitable flowering eucalypt habitat. These species are an occasional 
visitor to the region and may utilise trees at the development site for foraging intermittently when no other 
suitable resources are available. The impact to foraging habitat from the development would be negligible and 
the development is unlikely to modify, destroy, remove, isolate or decrease the availability or quality of habitat 
to the extent that the species is likely to decline. 

7) result in invasive species that are harmful to a Critically Endangered or Endangered species becoming 
established in the Endangered or Critically Endangered species’ habitat 

The main invasive species harmful to the habitat for the Swift Parrot and Regent Honeyeater in NSW is weeds. 
Additionally, Noisy Miners and Bell Miners may make the habitat less suitable for these species due to 
competitive exclusion. The development may result in weed invasion and the removal of habitat may increase 
competition for food resources, but this impact is considered to be negligible given the context of the habitat in 
the immediate vicinity of the development site (i.e. Eastern Creek riparian corridor and Prospect Reservoir 
woodland) and the locality. Consequently, it is unlikely to result in any further invasive species becoming 
established in the habitat. 

8) introduce disease that may cause the species to decline, or 

Infection of native plants by Phytophthora cinnamomi has been identified as being spread by construction 
machinery. This water-borne mould infects the roots of plants and has the potential to cause dieback. It is the 
intention to use current best practice hygiene protocols as part of a Construction Environmental Management 
Plan to prevent the introduction or spread of pathogens. Management and mitigation measures would include 
guidance for preventing the introduction and/or spread of disease-causing agents such as bacteria and fungi. 

9) interfere with the recovery of the species. 

The National Recovery Plan for the Swift Parrot (Commonwealth of Australia 2011) identifies the following 
actions for recovery of this species: 

• Identify the extent and quality of habitat 

• Manage and protect Swift Parrot habitat at the landscape scale 

• Monitor and manage the impact of collisions, competition and disease 

• Monitor population and habitat. 

The National Recovery Plan for the Regent Honeyeater (Anthochaera phrygia) (Commonwealth of Australia 
2011) identifies four strategies for recovery of this species: 

• Improve the extent and quality of regent honeyeater habitat. 

• Bolster the wild population with captive-bred birds until the wild population becomes self-sustaining. 

• Increase understanding of the size, structure, trajectory and viability of the wild population. 

• Maintain and increase community awareness, understanding and involvement in the recovery program. 

The recovery actions listed above to help recover the Swift Parrot and Regent Honeyeater are largely not 
applicable to the development. The removal of suitable foraging habitat conflicts with the first strategy of the 
Regent Honeyeater Recovery Plan, though this impact is not considered likely to interfere with the recovery of 
this species. The development would not interfere with the recovery of the Swift Parrot. 
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Conclusion 

There would be a small reduction in extent of foraging habitat for the Swift Parrot and Regent Honeyeater at the 
development site. The development would not separate large blocks of habitat or restrict movement patterns of 
these species. There would be no impact to breeding habitat for either of these species. It is unlikely to reduce 
the size of the Swift Parrot population or the Regent Honeyeater population or decrease the reproductive 
success of these species. The development is unlikely to interfere with the recovery of the Swift Parrot or Regent 
Honeyeater. After consideration of the factors above, an overall conclusion has been made that the development 
is unlikely to result in a significant impact to the Swift Parrot or Regent Honeyeater and a referral is not required. 
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Appendix E. Biodiversity credit report
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Appendix F. Protected Matters Search Tool Report 
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