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Executive summary
Transport for NSW (TfNSW) proposes to upgrade about 3.4 kilometres of Garfield Road East between
Piccadilly Street, Riverstone and Windsor Road, Box Hill (the Proposal). The Proposal is located in Sydney’s
North West primarily within the Blacktown local government area (LGA). Garfield Road East connects the
Riverstone, Riverstone East and Box Hill precincts of the North West Growth Area (NWGA).
The proposal would tie in to the existing road West of Piccadilly Street at about George Street and East of
Windsor Road at about Alan Street. The proposal would include widening Garfield Road East to four lanes
with two lanes in each direction and a central median along the length of the road which would accommodate
a possible future upgrade to a six lane configuration with three lanes in each direction.
This Biodiversity Assessment Report (BAR) has been prepared by SMEC Australia Pty Ltd (SMEC). It forms
part of the Review of Environmental Factors (REF) being prepared to assess the environmental impact
associated with the Proposal in accordance with the requirements of the Environmental Planning and
Assessment Act 1979 (EP&A Act).
Previous reports and documentation provided by TfNSW relevant to the Proposal were reviewed. A literature
review and a search of relevant publicly available databases was conducted to identify all threatened and
migratory species, endangered populations, and threatened ecological communities (TECs) previously
recorded or are known to occur within 10 kilometres of the study area. An assessment of the available habitat
for each threatened and migratory species, population and ecological community identified in the database
searches was carried out during field surveys. The ecological findings from the field surveys was used to
refine the likelihood of occurrence for each threatened entity and enabled the design of more targeted
threatened species surveys.
Field surveys were conducted between December 2019 and June 2020. The flora survey effort consisted of
semi-quantitative rapid assessments and vegetation integrity plot surveys in accordance with the Biodiversity
Assessment Method (BAM) (Office of Environment and Heritage (OEH) 2018). Targeted threatened species
searches were conducted for threatened flora and fauna species considered with a moderate or higher
likelihood of occurring in the study area and for which it was identified there was a reasonable potential for
such a species to be impacted by the Proposal. All threatened species surveys were undertaken in general
accordance with the relevant state and federal guidelines.
Field surveys identified the following Plant Community Types (PCTs) within the study area:
•

PCT 849: Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin
Bioregion

•

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

•

PCT 724: Broad-leaved Ironbark – Grey Box – Melaleuca decora grassy open forest on clay/gravel
soils of the Cumberland Plain, Sydney Basin Bioregion

•

PCT 1800: Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter Valley

•

Exotic grassland with or without scattered regrowth

•

Mixed planted exotics and native vegetation.

These PCTs conform to four TECs listed under the Biodiversity Conservation Act (BC Act) and one TEC
listed under the Environment Protection and Biodiversity Conservation Act (EPBC Act). Only one of these
TECs occurred in the non-biocertifed land (River-Flat Eucalypt Forest on coastal floodplains of the NSW
North Coast, Sydney Basin and South East Corner Bioregions (endangered BC Act only)). A test of
significance concluded that the Proposal would not have a significant impact.
Targeted threatened species surveys did not identify any threatened flora species within the study area.
However, some private properties within the study area could not be accessed during the targeted surveys.
Consequently, Pimelea curviflora var. curviflora and Pimelea spicata were assumed to occur within this part
of the study area. Pterostylis saxicola can only be surveyed for in October, so it was assessed as occurring
throughout the study area in potentially suitable non-biocertified habitat. Tests of significance under the BC
Act for each of these species determined the Proposal would be unlikely to have a significant impact.
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The Grey-headed Flying-fox (Pteropus poliocephalus) was incidentally recorded during the survey effort and
the marginal habitat for the Cumberland Plain Land Snail (Meridolum corneovirens) was assessed as present
in the non-biocertified land. Neither species was assessed as being significantly impacted by the Proposal.
The calls of the Eastern Coastal Free-tailed Bat (Mormopterus norfolkensis) and the Greater Broad-nosed
Bat (Scoteanax rueppellii) were recorded within the study area. These bats roost in tree hollows meaning
they could be roosting in the hollow bearing trees within the inaccessible private property along First Ponds
Creek. Where it is not possible to avoid impact, ecological input during the remainder of the design process
would focus on minimising impact on biodiversity as far as possible, especially minimising the removal of
hollow bearing trees.
Foraging and temporary roosting habitat for microchiropteran bats was identified in the study area. An
inspection of the temporary roosting habitat (the culvert/bridge over First Ponds Creek) did not find any
roosting bats.
The majority of the native vegetation in the study area is biocertified. As such, impacts to these areas have
already been assessed and offset. In accordance with the Roads and Maritime Service’s (Roads and
Maritime) Biodiversity Offset Guidelines (V2.0), no offsets are required for the impacts to the non-biocertifed
areas. Mitigation measures have been recommended to minimise the impacts of the Proposal on the
threatened and non-threated biodiversity values within the non-certified extent of the study area.
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Glossary of terms
Definitions
Biodiversity
offsets

Management actions that are undertaken to achieve a gain in biodiversity values on areas
of land in order to compensate for losses to biodiversity values from the impact of
development (OEH 2017a).

Construction
footprint

The area to be directly impacted by the Proposal during construction activities. Analogous
with subject land (see definition for subject land).

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
impact can result from individually minor but collectively significant actions taking place
over a period of time. Refer to Clause 228(2) of the Environmental Planning & Assessment
Regulation 2000 for cumulative impact assessment requirements.

Direct impact

Direct impact on biodiversity values include those related to clearing native vegetation and
threatened species habitat, and impact on biodiversity values prescribed by the
Biodiversity Conservation Regulation 2017 (BC Regulation) (OEH 2017a).

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

Indirect impact includes but are not limited to:
(a) indirect impact on adjacent vegetation and habitat during construction
(b) indirect impact on adjacent vegetation and habitat during operation
(c) impact on adjacent vegetation and habitat arising from a change in land-use patterns
(OEH 2017a).

Local
population

The population that occurs in the study area. In cases where multiple populations occur
in the study area or a population occupies part of the study area, impact on each
subpopulation must be assessed separately (OEH 2017a).

MNES

A matter of national environmental significance (MNES) protected by a provision of Part
3 of the 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 (OEH 2014).

Mitigation

Action to reduce the severity of an impact (OEH 2014).

Mitigation
measure

Any measure that prevents the harm to fauna and flora outside of the assessed impact.

Native
vegetation

Includes:
(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 (NSW) if it was established in NSW before
European settlement (Biodiversity Conservation Act 2016 (BC Act)).
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Definitions
BAM
Calculator

An online application of the Biodiversity Assessment Method (BAM). The calculator uses
the rules and calculations outlined in the BAM and allows the user to apply the BAM at a
site and observe the results of the assessment.

Proposal

The area that will be subject to ongoing operational impact from the Proposal. This
includes the road, surrounding safety verges and infrastructure, fauna connectivity
structures and maintenance access tracks and compounds.

Population

A group of organisms, all of the same species, occupying a particular area (OEH
2017a).

Construction
footprint

The area of land that is directly impacted on by the Proposal that is being assessed under
the Environmental Planning and Assessment Act 1979 (EP&A Act), including access
roads, and areas used to store construction materials (OEH 2014). It includes the
construction and operational areas for the Proposal.

Study area

The area directly affected by the development and any additional areas likely to be
affected by the development, either directly or indirectly (OEH 2014).

Target species

A species has been identified within the study area or is considered to have a moderate
to high likelihood of occurrence and may be impacted by the Proposal.

Abbreviations
ABL

Australian bat Lyssavirus

AOBV

Areas of Outstanding Biodiversity Value

a.s.l

Above sea level

BAM

Biodiversity Assessment Method

BAR

Biodiversity Assessment Report

BC Act

Biodiversity Conservation Act 2016

BC Regulation

Biodiversity Conservation Regulation 2017

BDAR

Biodiversity Development Assessment Report

BoM

Bureau of Meteorology

BOS

Biodiversity Offset Scheme under the BC Act

CEEC

Critically Endangered Ecological Community

CEMP

Construction Environmental Management Plan

Coastal Swamp Coastal Swamp Oak Forest (Casuarina glauca) Forest of NSW and South East
Oak Forest
Queensland ecological community
DBH

diameter at breast height

DEC

Department of Environment and Conservation

DEWHA

Department of Environment, Water, Heritage and the Arts
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Abbreviations
DoE

Federal Department of the Environment

DoEE

Department of Environment and Energy

DPIE

NSW Department of Planning, Industry and Environment

DPI

Department of Primary Industries

EEC

Endangered Ecological Community

EIS

Environmental Impact Statement

EP&A Act

Environmental Planning and Assessment Act 1979

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth).

FM Act

Fisheries Management Act 1994

GDE

Groundwater dependent ecosystems

IBRA

Interim Biogeographically Regionalisation of Australia

Koala Habitat
Protection
SEPP

State Environmental Planning Policy Koala Habitat Protection

LGA

Local Government Area

MNES

Matters of National Environmental Significance

NPWS

National Parks and Wildlife Service

NSW

New South Wales

NWGA

North West Growth Area

OEH

Office of Environment and Heritage

PCT

Plant Community Type

PEI

Preliminary Environmental Investigation

RAAF

Royal Australian Air Force

REF

Review of Environmental Factors

RFEF

River-Flat Eucalypt Forest

Roads and
Maritime

Roads and Maritime Services

RTA

Roads and Traffic Authority

SCIVI

South Coast – Illawarra Vegetation Integration

SEPP

State Environmental Planning Policy

Shale Gravel
Transition
Forest

Shale Gravel Transition Forest in the Sydney Basin Bioregion
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Abbreviations
SIS

Species Impact Statement

SMEC

SMEC Australia Pty Ltd

SOFPF

Swamp Oak Floodplain Forest of the NSW North Coast, Sydney Basin and South East
Corner Bioregions

Swamp Oak
Floodplain
Forest

Swamp Oak Floodplain Forest of the NSW North Coast, Sydney Basin and South East
Corner Bioregions

SWMP

Soil and Water Management Plan

TBDC

Threatened Biodiversity Data Collection

TBSA

Threatened Biodiversity Survey and Assessment Guidelines for Developments and
Activities – Working Draft 2004 (DEC 2004)

TSC Act

Threatened Species Conservation Act 1995

TECs

Threatened Ecological Communities

TfNSW

Transport for NSW

TSPD

Threatened Species Profile Database

VEC

Vulnerable Ecological Community

VIS

Vegetation Information system
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1. Introduction
1.1 Purpose of this report
Transport for NSW (TfNSW) proposes to upgrade about 3.4 kilometres of Garfield Road East between
Piccadilly Street, Riverstone and Windsor Road, Box Hill (the Proposal). The Proposal is located in Sydney’s
North West primarily within the Blacktown local government area (LGA). The eastern extent of the Proposal
extends into The Hills LGA. Garfield Road East connects the Riverstone, Riverstone East and Box Hill
precincts of the North West Growth Area (NWGA) (Figure 1-1).
TfNSW has identified the need to undertake a Biodiversity Assessment Report (BAR) to inform the Review
of Environmental Factors (REF) for the Proposal. This BAR has been prepared to identify if the Proposal is
likely to significantly affect threatened species in accordance with Section 7.3 of the Biodiversity Conservation
Act 2016 (BC Act). This report will also determine if a Species Impact Statement (SIS) or Biodiversity
Development Assessment Report (BDAR) (refer Section 7.8 (3) of the BC Act) must accompany the
environmental assessment (REF) under Part 5 Division 5.1 of the Environmental Planning and Assessment
Act 1979 (EP&A Act).

1.2 Location of the proposal
The proposal is located in Sydney’s North West predominantly within the Blacktown LGA. The eastern extent
east of Windsor Road is located within The Hills LGA. Garfield Road East connects the Riverstone,
Riverstone East and Box Hill precincts of the NWGA.

1.2.1 Study area
The study area is defined as the area directly affected by the development and any additional areas likely to
be affected by the development, either directly or indirectly (OEH 2014) and is shown in blue within the figures
provided in this report. The construction footprint shown in red within the figures provided in this report
includes the specific work areas such as compound areas, access tracks and areas of de-watering to build
the proposal.
Land certification was not taken into consideration when delineating the study area (refer to section 2.3 for
more detail).
Contextually, the study area is surrounded by medium and low-density residential development, light
industrial areas, parks, conservation areas and small areas of native vegetation.

1.3 The proposal
The proposal would include widening Garfield Road East to four lanes with two lanes in each direction and a
central median along the length of the road which would accommodate a possible future upgrade to a six
lane configuration with three lanes in each direction (Figure 1-2).
Key features of the Proposal are:
•

•

Widening Garfield Road East between Piccadilly Street and Windsor Road and upgrading the existing
two-lane road to a four-lane divided road. The Proposal would tie into the existing road west of
Piccadilly Street, at about George Street and east of Windsor Road at about Alan Street.
Providing an upgraded crossing over First Ponds Creek
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•

•

•
•

•

•
•

Upgrading the existing intersections at:
o Piccadilly Street
o Hamilton Street/McCulloch Street
o Edmund Street
o Windsor Road
Providing left-in and left-out access to existing roads:
o Junction Road
o Galluzzo Street
Permanently closing Clarke Street at Garfield Road East with the upgrading of the intersection at
Edmund Street
Providing new intersections at:
o About 200 metres north-east of Junction Road
o About 500 metres south-west of Windsor Road
Providing new left-in and left-out access at:
o About 200 metres south-west of Windsor Road
o About 200 metres south-west of Junction Road
Providing bus priority lanes at key intersections
Providing a shared user path along the southern side for the length of the Proposal.

The area east of McCulloch Street is characterised by rural residential land that is in transition to low and
medium density urban development and associated urban land uses. West of McCulloch Street is
characterised by Riverstone town centre. First Ponds Creek crosses the central part of the Proposal near
Edmund Street.
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Figure 1-1: Proposal context
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Figure 1-2: The proposal
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2. Legislative context
An environmental assessment (REF) must be prepared for the Proposal to satisfy TfNSW’s duties under
Section 5.5(1) of the EP&A Act to
examine and take into account to the fullest extent possible all matters affecting or likely to affect the
environment by reason of that activity
This BAR forms part of the environmental assessment prepared for the Proposal, and assesses the
biodiversity impact of the Proposal to meet the requirements of the EP&A Act.

2.1 Biodiversity Conservation Act 2016
The purpose of the BC Act is to maintain a healthy, productive and resilient environment for the greatest wellbeing of the community, now and into the future, consistent with the principles of ecologically sustainable
development. The Act outlines the framework for addressing the impact on biodiversity from development
and clearing. Tests of significance for the impact to threatened species and endangered ecological
communities (EEC) in accordance with s7.3 of the Act have been undertaken for the Proposal.

2.2 Fisheries Management Act 1994
The objects of the Fisheries Management Act 1994 (FM Act) are to conserve, develop and share the fishery
resources of the State for the benefit of present and future generations. The FM Act provides protection and
approval processes for activities which may impact on threatened species, protected marine vegetation or
involve dredging, reclamation or obstruction of fish passage.
Under Part 7A of the FM Act require that the significance of the impact on threatened species and threatened
ecological communities (TECs) is assessed using a five-part test of significance. Where a significant impact
is likely to occur, a SIS must be prepared in accordance with the Director-General’s requirements or a BDAR
must be prepared by an accredited assessor in accordance with the Biodiversity Assessment Method (BAM).

2.3 State Environmental Planning Policy (Sydney Region Growth
Centres) 2006
The aim of State Environment Planning Policy (SEPP) (Sydney Region Growth Centres) (2006), is to ‘provide
controls for the sustainability of land in growth centres that has conservation value’ and to ‘provide land use
and development controls that will contribute to the conservation of biodiversity’. Through this SEPP, certain
land has been biocertified. Biocertification aims to achieve landscape-scale conservation by moving away
from site-by-site assessments and decision making. In practice, biocertification removes the need to
undertake assessments of threatened species, populations and ecological communities with areas subject
to certification.
State Environment Planning Policy (Sydney Region Growth Centres) (2006) applies to the land within the
study area (Figure 2-1). A significant proportion of the landhas been recognised as biocertified. A small
section of land surrounding First Ponds Creek is not biocertified and is therefore subject to a biodiversity
assessment.
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2.4 Koala Habitat Protection SEPP
State Environmental Planning Policy Koala Habitat Protection (Koala Habitat Protection SEPP) aims to
protect the koala and its habitat by incorporating prescriptions for consent authorities to consider during the
assessment of development applications. Koala Habitat Protection SEPP contains prescriptions for the
consideration of koala habitat for developments within LGAs listed on Schedule 1 of the policy.
Blacktown City Council LGA and The Hills Shire LGA are not listed on an area to which the Koala Habitat
Protection SEPP applies. On this basis, the provisions of Koala Habitat Protection SEPP do not apply to the
Proposal.

2.5 Environment Protection and Biodiversity Conservation Act
1999
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral is required
to the Australian Government for proposed actions that have the potential to significantly impact on matters
of national environmental significance (MNES) or the environment of Commonwealth land.
A referral is not required for proposed road activities that may affect nationally listed threatened species, EEC
and migratory species. This is because requirements for considering an impact to these biodiversity matters
are the subject of a strategic assessment approval granted under the EPBC Act by the Australian
Government in September 2015.

2.5.1 Matters of National Environmental Significance
The following TECs, flora and fauna are known to occur in the study area and/or have potential habitat
occurring in the study area:
•
•
•
•
•

Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest which are critically
endangered under the EPBC Act
Pimelea curviflora var. curviflora which is vulnerable under the EPBC Act
Pimelea spicata which is endangered under the EPBC Act
Pterostylis saxicola which is endangered under the EPBC Act
Grey-headed Flying-fox (Pteropus poliocephalus) which is vulnerable under the EPBC Act.

The Fork-tailed Swift (Apus pacificus), a migratory species under the EPBC Act was assessed with a
moderate likelihood of occurring. The Fork-tailed Swift is unlikely to utilise the study area as nesting or
foraging habitat but may fly over at a height that is unlikely to expose individuals to impact.
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Figure 2-1: Biocertified and non-biocertified land
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3. Assessment methodology
3.1 Personnel
Table 3-1 provides details of the experience of the personnel involved in field surveys and preparation of
this report.
Table 3-1 Personnel involved in the assessment and an overview of their qualifications and experience

Personnel

Qualifications

Experience

Rachel Musgrave

BSc (Hons) Ecology

Rachel has more than 11 years’ experience in flora
and fauna surveys, environmental legislation and
Environmental Impact Assessments. She has
extensive experience performing threatened fauna
surveys for civil construction companies for major
infrastructure development, including two TfNSW
related SISs, and one TfNSW related Environmental
Impact Statement (EIS). Rachel has a strong
working knowledge of the relevant legislation and
planning guidelines relating to biodiversity within
New South Wales (NSW), is an accredited person
under the NSW Biodiversity Offset Scheme (BOS),
and was previously accredited under the Threatened
Species Conservation Act 1995 (TSC Act).

BAM Accredited Assessor

Lachlan Laurie

BAM Accredited Assessor

Lachlan has extensive experience in the preparation
of over 50 flora and fauna assessment reports and
over 200 assessments of significance (TSC Act, BC
Act & EPBC Act). Additionally, Lachlan has authored
numerous
Vegetation
Management
Plans,
Constraint Analysis Reports, SISs, Bushland
Management
Plans,
Monitoring
Reports,
Translocation Plans, Restoration Plans, REFs, and
offset assessments.

Gregg Goldin

BSc (Hons) Biochemistry

Gregg has performed botanical surveys across the
Sydney Basin Bioregion, identifying species and
plant community types (PCTs), in particular
classifying vegetation and its condition in
accordance with the BAM. Gregg has performed
flora and fauna impact assessments, including
assessments of significance to meet requirements
under Commonwealth, State and Local legislation.
Gregg
has
authored
several
vegetation
management plans and monitored many more,
providing certification of compliance to local
councils.

MoS (Science
Communication)
BAM Accredited Assessor
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Personnel

Qualifications

Experience

Joel Callaghan

BSc (Hons I) Plant Ecology

Joel has over two years’ experience in plant
identification, ecology and systematics that he has
gained working at SMEC Australia Pty Ltd (SMEC)
and during fieldwork conducted with the Royal
Botanic Gardens, Sydney. Since starting at SMEC
Joel has worked on a range of road projects
including the Outer Newcastle Arterial Road
Network
Study
Preliminary
Environmental
Investigations (PEIs) and the Realignment of the
Olympic Highway at Kapooka – Environmental
Works.

3.2 Desktop assessment
Background research was required to collect and review information regarding threatened or migratory
species, endangered populations, TECs and/or their habitat that had previously been recorded within or near
the study area.

3.2.1 Literature review
Previous ecological studies undertaken within or nearby to the study area were reviewed. The information
obtained was used to assist in the assessment of potentially occurring threatened and migratory species,
endangered populations and TECs. Relevant documents include:
•
•
•

M12 Motorway Environmental Impact Statement: Appendix E Biodiversity assessment report (Roads
and Maritime Services (Roads and Maritime) 2019)
The Northern Road Upgrade – Mersey Road to Glenmore parkway. Biodiversity Assessment Report
(Jacobs Australia 2017)
North West Rail Link Tallawong Road, Schofields. Tallawong Rapid Transit Facility. Flora and Fauna
Assessment (SLR Global Environmental Solutions 2013).

3.2.2 Database searches
A search of relevant databases was undertaken to obtain records on all threatened species, endangered
populations, and TECs previously recorded within a 10-kilometre buffer around the study area. Database
searches were also completed to obtain information on additional listed areas of ecological importance, key
habitat features, vegetation communities and aquatic habitat. All current and preliminary listings under the
BC Act, FM Act, and EPBC Act were considered. A list of all databases, access dates and search areas are
outlined in Table 3-2.
Table 3-2 Database searches including access dates and search areas

Database

Date accessed

Search area

NSW Department of Planning, Industry and Environment (DPIE)
BioNet Atlas
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Database

Date accessed

Search area

BioNet Vegetation Classification, 29/11/2019
vegetation information system
(VIS)

NA

Register of Declared Areas of 12/03/2020
Outstanding Biodiversity Value
(AOBV)

NA

NSW Department of Primary Industries (DPI) Datasets
Fisheries NSW Spatial Data

11/03/2020

10-kilometre buffer around the
study area.

Database of Aquatic TECs

NA

No search area required

Commonwealth Datasets
Department of the Environment 29/11/2019
and Energy’s Protected Matters
Search Tool

10-kilometre buffer around the
study area.

Bureau of Meteorology’s (BoM’s) 11/03/2020
Atlas of Groundwater Dependent
Ecosystems (GDEs)

Study area

Department of the Environment 11/03/2020
and
Energy’s
Directory
of
Important Wetlands

Study area

Department of the Environment 13/02/2020
and Energy’s National Flying-fox
Monitoring Viewer

10-kilometre buffer around the
study area.

Sharing and Enabling Environmental Data (SEED) Portal
State Environmental Planning 11/03/2020
Policy (Coastal Management)
2018

study area

Koala Habitat Protection SEPP (to 11/03/2020
be repealed in March 2020)

study area

3.2.3 Vegetation mapping methodologies
The following broadscale vegetation mapping projects were reviewed prior to any field assessments being
carried out:
•
•
•
•
•

Remnant vegetation of the western Cumberland subregion, 2013 update (Office of Environment and
Heritage (OEH) 2015)
The Native Vegetation of the Sydney Metropolitan Area, Version 3.0 (OEH 2016a)
Southeast NSW Native Vegetation Classification and Mapping – South Coast – Illawarra Vegetation
Integration (SCIVI) (Tozer et al. 2010).
NSW Government’s Biodiversity Values Map and Threshold Tool (DPIE, 2019)
NSW Government’s ‘Subject Lands Maps for Biodiversity Certification of Sydney Region Growth
Centres – Ammendment 1’ (OEH 2015).
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The assessment has been primarily informed by Remnant vegetation of the western Cumberland subregion,
2013 update (OEH 2015), which was carried out by OEH as an update to The native vegetation of the
Cumberland Plain, western Sydney: systematic classification and field identification of communities (Tozer
2003). OEH (2015) is the most recent mapping project across the locality which has been classified to PCT.
It is considered to be the most accurte and reliable broadscale mapping project for the locality. While useful,
the mapping extent of The Native Vegetation of the Sydney Metropolitan Area did not reach the study area.
Subsequently, its accuracy in informing the communities occurring in the study area was limited. The SCIVI
mapping was not used as it lacked the refinement to accurately describe the vegetation present on site.

3.3 Likelihood of occurance assessment
A list of TECs, populations, flora and fauna with a known or potential occurrence within a 10-kilometre buffer
of the study area. Species subject to likelihood of occurrence assessments were those identified during the
desktop aessments.
The likelihood of threatened and migratory and threatened species populations occurring within the study
area was assessed against the criteria outlined in Table 3-3.
Table 3-3 Likelihood of occurrence criteria

Likelihood of
occ

Criteria

Recorded

The species was observed in the study area during the survey process.

High

It is highly likely that a species inhabits the study area and is dependent on identified
suitable habitat (i.e. for breeding or important life cycle periods such as winter flowering
resources), has been recorded recently in the locality (10 kilometres) and is known or likely
to maintain resident populations in the study area. Also includes species known or likely
to visit the study area during regular seasonal movements or migration.

Moderate

Potential habitat is present in the study area. The likelihood can reflect a lack of ecological
understanding and/or information on an entity. An example includes cryptic flowering flora
species that were not seasonally targeted by surveys and that have not been recorded in
the study area despite potential habitat occurring.

Low

It is unlikely that the species inhabits the study area and has not been recorded recently
in the locality (within 10 kilometres). It may be an occasional visitor, but habitat similar to
that occurring in the study area is widely distributed in the locality, meaning that the
species is not dependent (i.e. for breeding or important life cycle periods such as winter
flowering resources) on the impacted habitat.

None

Suitable habitat is absent from the study area.

3.4 Field survey
Field surveys were undertaken with the aim to ground-truth the results of the background research and habitat
assessment. As such, any threatened entities assessed with a moderate to high likelihood of occurrence
within the study area were targeted during the field surveys. Survey effort, technique and weather conditions
are summarised in Table 3-4.
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Table 3-4 Survey date, type and weather conditions

Date

Survey type

Weather conditions

05/12/2019

BAM plots and vegetation
mapping

Maximum temperature of 36.2°C,
minimum temperature of 10.6°C, 0
millimetres of daily rainfall

10/01/2020

Snail surveys

Maximum temperature of 40.3°C,
minimum temperature of 21°C, 0
millimetres of daily rainfall

10/01/2020

Diurnal bird surveys

Maximum temperature of 40.3°C,
minimum temperature of 21°C, 0
millimetres of daily rainfall

10/01/2020

Snail habitat assessment and
targeted searches

Maximum temperature of 40.3°C,
minimum temperature of 21°C, 0
millimetres of daily rainfall

11/01/2020 – 30/01/2020

Dusk to dawn ultrasonic bat-call Maximum temperatures between
detection Location 1
42.4°C and 22.3°C, minimum
temperatures between 24.7°C and
16.1°C.
Approximately
31
millimetres of rainfall, 24.8
millimetres of which fell between
the 16th and the 20th of January.

31/01/2020 – 11/02/2020

Dusk to dawn ultrasonic bat-call Maximum temperatures between
detection Location 2
46.8°C and 21.1°C, minimum
temperatures between 25.8°C and
15.1°C. Approximately 218.2
millimetres of rainfall, all of which
fell between the 3rd of February
and the 11th of February of
February.

30/01/2020

BAM Plots
mapping

and

vegetation Maximum temperature of 34.6°C,
minimum temperature of 18°C, 0
millimetres of daily rainfall

30/01/2020

Diurnal bird surveys

Maximum temperature of 34.6°C,
minimum temperature of 18°C, 0
millimetres of daily rainfall

11/02/2020

BAM Plots and vegetation
mapping

Maximum temperature of 31.9°C,
minimum temperature of 18.8°C,
0.4 millimetres of daily rainfall

11/02/2020

Targeted threatened flora surveys Maximum temperature of 31.9°C,
minimum temperature of 18.8°C,
0.4 millimetres of daily rainfall

11/02/2020

Frog habitat assessment
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Date

Survey type

Weather conditions

12/02/2020

BAM Plots and vegetation
mapping

Maximum temperature of 27.4°C,
minimum temperature of 17.1°C, 1
millimetre of daily rainfall

12/02/2020

Targeted threatened flora surveys Maximum temperature of 27.4°C,
minimum temperature of 17.1°C, 1
millimetre of daily rainfall

25/02/2020

Powerful Owl call play-back and Maximum temperature of 32.0°C,
spot-light surveys
minimum temperature of 18.4°C, 0
millimetres of daily rainfall

25/02/2020

Green and Golden Bell Frog call Maximum temperature of 32.0°C,
play-back and spot-light surveys
minimum temperature of 18.4°C, 0
millimetres of daily rainfall

25/02/2020

Diurnal bird surveys

02/03/2020

Powerful Owl call play-back and Maximum temperature of 38.7°C,
spot-light surveys
minimum temperature of 16.4°C, 0
millimetres of daily rainfall

02/03/2020

Green and Golden Bell Frog call Maximum temperature of 38.7°C,
play-back and spot-light surveys
minimum temperature of 16.4°C, 0
millimetres of daily rainfall

02/03/2020

Diurnal bird surveys

03/03/2020

Powerful Owl call play-back and Maximum temperature of 21.0°C,
spot-light surveys
minimum temperature of 19.2°C, 0
millimetres of daily rainfall

03/03/2020

Green and Golden Bell Frog call Maximum temperature of 21.0°C,
play-back and spot-light surveys
minimum temperature of 19.2°C, 0
millimetres of daily rainfall

03/03/2020

Diurnal bird surveys

Maximum temperature of 21.0°C,
minimum temperature of 19.2°C, 0
millimetres of daily rainfall

05/03/2020

Koala scat surveys

Maximum temperature of 22.6°C,
minimum temperature of 18.8°C, 7
millimetres of daily rainfall

05/03/2020

Cumberland Plain Land Snail Maximum temperature of 22.6°C,
surveys
minimum temperature of 18.8°C, 7
millimetres of daily rainfall
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Date

Survey type

Weather conditions

05/03/2020

Threatened flora surveys

Maximum temperature of 22.6°C,
minimum temperature of 18.8°C, 7
millimetres of daily rainfall

04/06/2020

Threatened flora surveys

Maximum temperature of 17.1°C,
minimum temperature of 3.7°C, 0
millimetres of daily rainfall

04/06/2020

BAM plots

Maximum temperature of 17.1°C,
minimum temperature of 3.7°C, 0
millimetres of daily rainfall

04/06/2020

Cumberland Plain Land Snail Maximum temperature of 17.1°C,
Surveys
minimum temperature of 3.7°C, 0
millimetres of daily rainfall

04/06/2020

Frog habitat assessment

Maximum temperature of 17.1°C,
minimum temperature of 3.7°C, 0
millimetres of daily rainfall

04/06/2020

Inspection of tree hollows

Maximum temperature of 17.1°C,
minimum temperature of 3.7°C, 0
millimetres of daily rainfall

1Weather

conditions recorded at Richmond Royal Australian Air Force (RAAF) (station 67105)

3.4.1 Fauna habitat assessment
Fauna habitat assessment was conducted from January to June 2020. Potential habitat was assessed to
refine the likelihood of occurrence of threatened species and to assess the presence of non-threatened
species. The following fauna habitat types were assessed using random meander surveys as described by
Cropper (1993):
•

•
•
•
•
•

Hollow bearing trees – The number of tree hollows along with an estimation on size was conducted.
Tree hollows may provide habitat for a number of birds and arboreal mammals. Along First Ponds
Creek, 3 large tree hollows (greater than 20 centimetres wide) were inspected with the use of a
hand-help burrow-camera.
Creek habitat – First Ponds Creek and a second unnamed creek were assessed (where accessible)
for habitat, particularly the amount of standing, semi-permanent water, and the fringing vegetation.
The amount of leaf litter and logs were also assessed
Dam habitat – Man-made dams were assessed for the fringing vegetation and the amount of
standing water
Foraging habitat – The species and abundance of certain native species were recorded. Certain
vegetation types, such as flowering eucalypts, provide habitat for some nomadic woodland birds
Man-made structures – Structures such as bridges, culverts and abandoned buildings were
assessed (where accessible) for habitat for certain microchiropteran bats
Lower stratum and the groundcover – Leaf litter, logs and the presence of native grasses, herbs and
forbs were assessed. Smaller mammals and birds along with frogs and invertebrates require
different groundcover structures and features to provide habitat.

Certain habitat features such as leaf litter coverage and the occurrence of tree hollows were also recorded
during the BAM plot assessment. A more detailed explanation of the BAM plot surveys has been provided
in Section 3.4.2.
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3.4.2 Vegetation surveys
Surveys of vegetation within the study area were conducted on 5 December 2019, 30 January 2020, 11
February 2020,12 February 2020 and 4 June 2020. PCTs were delineated in the field using QField (a
geospatial data display and collection system) with refinements being made off-site using aerial photograph
interpretation, field notes and the vegetation mapping provided in Remnant vegetation of the western
Cumberland subregion, 2013 update (OEH 2013). Native vegetation was first classified to vegetation
formation, then vegetation class, and then in to PCT using the BioNet Vegetation Classification database.
PCTs were then further stratified into vegetation zones based on relatively homogenous broad condition
states.
Plot-based floristics vegetation surveys and vegetation integrity plots were conducted, in accordance with
Section 5.2 and 5.3 of the BAM, in vegetation zones comprising native vegetation as well as in areas identified
as comprising non-native or exotic vegetation. The number of plots to be completed for each identified
vegetation zone was undertaken in accordance with Table 4 of the BAM which is provided in Table 3-5.
Table 3-5 Minimum number of plots required per zone area

Vegetation zone
area (ha)

Minimum number of plots

<2

1 plot

>2-5

2 plots

>5-20

3 plots

>20-50

4 plots

> 50–100

5 plots

> 100–250

6 plots

> 250–1000

7 plots; more plots may be needed if the condition of the vegetation is variable across the
zone

> 1000

8 plots; more plots may be needed if the condition of the vegetation is variable across the
zone

A total of eight vegetation integrity plots were conducted in the study area. This includes six plots conducted
in the native vegetation communities and two plots within the exotic vegetation. Two of the plots were
conducted in the non-biocertified land.
The locations of the vegetation integrity plots were determined by pacing a random distance into the
vegetation zone and collecting survey data from that point onwards along a compass bearing that fit within
the stand of vegetation. The standard vegetation integrity plot size of 20 metres by 20 metres was used to
collect floristic composition and structure attributes including:
•
•
•
•
•
•

Species name – Scientific and common name
Status – Species status: native, exotic or high threat exotic;
Growth form – Growth form classes: tree, shrub, grass and grass like, forb, fern and other
Stratum (and layer) in which each species occurs
Cover – Percent foliage cover across the plot for each species rooted in or overhanging the plot
(Section 5.3.4.13 of the BAM)
Abundance – For species with less than or equal to five per cent cover an estimate of the number of
individuals or shoots of each species was recorded (Table 2 of the BAM).
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The standard 20 metre by 50 metre nested plot size was used to collect attributes for assessing function,
including:
•
•
•
•
•

Number of large trees – With reference to the appropriate large tree benchmark for each PCT
Tree regeneration – Presence or absence of living trees with less than five centimetres diameter at
breast height (DBH) over bark
Tree stem size class – 5-9, 10-19, 20-29, 30-49, 50-79 and greater than 80 centimetres DBH
Length of fallen logs – Total length in metres of all woody material more than 10 centimetres in
diameter and more than 50 centimetres in length
Trees with hollows – Count of the number of trees with hollows that are visible from the ground.

Litter coverage (as a percentage) was measured from within five, one square metre sub-plots located evenly
along and either side of, the 50-metre plot midline. Litter was considered as plant material detached from a
plant including leaves, seeds, twigs, branchlets and branches with a diameter of less than 10 centimetres
and in contact with the ground. The percentage litter cover from the five sub-plots was used to generate the
average percentage litter cover for the entire plot.
Full-floristic composition and structure data was collected on handwritten datasheets which were later typed
into a Microsoft Excel workbook for ease of data manipulation. Vegetation function data was also collected
on hand-written data sheets, which was then typed into a Microsoft Excel workbook for data manipulation.
Samples of plant species that were not readily identifiable in the field were identified using a microscope and
following botanical keys provided by PlantNET NSW (Royal Botanic Gardens and Domain Trust n.d.).
Native vegetation was also assessed for its potential to align with a TEC listed under the EPBC Act and/or
BC Act as defined within their respective Final Determinations.

Garfield Road East Upgrade
Biodiversity Assessment Report

25

Figure 3-1: Vegetation survey locations
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3.4.3 Targeted flora surveys Targeted flora surveys
Two ecologists undertook targeted flora surveys on 11 February 2020, 12 February 2020, 5 March 2020 and
6 June 2020. The surveys targeted the following species assessed as having a moderate or high likelihood
of occurring within the study area:
•
•
•
•
•
•
•
•
•
•
•
•
•

Acacia bynoeana (Bynoe’s Wattle) (Endangered BC Act, Vulnerable EPBC Act)
Acacia pubescens (Downy Wattle) (Vulnerable BC Act, Vulnerable EPBC Act)
Allocasuarina glareicola (Endangered BC Act, Endangered EPBC Act)
Dillwynia tenuifolia (Vulnerable BC Act)
Eucalyptus sp. Cattai (Critically endangered BC Act, Critically endangered EPBC Act)
Grevillea juniperina subsp. juniperina (Juniper-leaved Grevillea) (Vulnerable BC Act)
Micromyrtus minutiflora (Endangered BC Act, Vulnerable EPBC Act)
Persoonia nutans (Nodding Geebung) (Endangered BC Act, Endangered EPBC Act)
Pimelea curviflora var. curviflora (Vulnerable BC Act, Vulnerable EPBC Act)
Pimelea spicata (Spiked Rice-flower) (Endangered BC Act, Endangered EPBC Act)
Pterostylis saxicola (Sydney Plains Greenhood) (Endangered BC Act, Endangered EPBC Act)
Pultenaea parviflora (Endangered BC Act, Vulnerable EPBC Act)
Marsdenia viridiflora subsp. viridiflora endangered population (Endangered BC Act).

Surveys for the previously listed species were conducted in both the biocertified and non-biocertified land.
Survey timing (i.e. February) was considered appropriate for each of the target species as per the threatened
biodiversity data collection (TBDC) except for Pterostylis saxicola. Surveys involved walking parallel field
traverses across areas identified as suitable habitat for each of the target species in the study area. The
maximum distance of parallel field traverses was five metres as the shape of the site (narrow) constrained
the distance between traverses.
The threatened orchid, Pterostylis saxicola, was assessed as having a moderate likelihood of occurrence
however was not surveyed for because it is not known to flower in February (the survey period) and therefore
would be difficult to detect or identify. For the purposes of this BAR, these species have been assumed
present in the non-biocertified land.

3.4.4 Targeted fauna surveys
Targeted fauna surveys were completed for the threatened fauna species identified as having a moderate or
high likelihood of occurring in the study area. Surveys were carried out with reference to the methods
described in the Threatened Biodiversity Survey and Assessment Guidelines for Developments and Activities
– Working Draft 2004 (TBSA) (Department of Environment and Conservation (DEC) 2004) and other fauna
specific guidelines where relevant.
Surveys for threatened fauna species were conducted in both the certified and non-certified land. Certain
surveys, for example the Powerful Owl call -playback surveys were only conducted in the certified land, due
to access restrictions at the time of survey. In most cases, these surveys were carried out within close to noncertified land (ie. 10 to 20 metres outside boundary). These surveys have been deemed adequate as they
would have been able to determine the presence of the targeted animals occuring in the non-biocertified
area.
Bird surveys
Surveys for diurnal birds utilising the study area were undertaken over five days in January, February and
March 2020. Birds can be identified by both sight and vocalisations and are best surveyed early in the morning
(at dawn) as overall activity decreases with time after dawn, and at dusk. Surveys consisted of 20-minute
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long, slow random meanders through areas of suitable habitat. Species were noted upon visual or audial
identification. Opportunistic observations of bird species were recorded during all field surveys for the
Proposal.
Owl call-playback and spotlighting.
Call play-back and spotlighting surveys for the Powerful Owl (Ninox strenua) were conducted on four nights
at two different sites. Site selection was based on the presence of native vegetation, hollow-bearing trees,
access to private land and proximity to non-biocertified land.
Microchiropteran bat surveys
Ultrasonic bat call detection
The echolocation calls used by microchiropteran bats to navigate and hunt can be recorded using specialised
purpose-built ultrasonic recording devices known as bat detectors (OEH 2018). The calls captured by the bat
detector can be transferred to sound analysis software and compared against libraries containing ‘reference
calls’ to enable identification to a genus or species level (Pennay et al. 2004). SMEC carried out acoustic
detection in accordance with OEH’s guidelines and in accordance with the guidelines for ‘Species credit’
threatened bats and their habitats’ (OEH 2018).
The detectors utilised by SMEC are Song Meter SM4BAT ultrasonic recorders within omnidirectional
microphones (Wildlife Acoustics USA). A Song Meter was deployed by SMEC on 11 January 2020, for a total
of 30 nights across two different sites (near First Ponds Creek and in front of the Tyburn Priory). At First
Ponds Creek, the song meter was attached to a tree along a flyway within 10 metres of the culvert-bridge
spanning the creek. In front of Tyburn Priory, the song metre was attached to a tree and aimed at the potential
flyway occurring along the northern side of Garfield Road East. Recording was set to record calls from ‘before
sunset’ to ‘just after dawn’. The objective was to establish which (if any) threatened microbats are utilising
the study area as foraging and/or roosting habitat.
Targeted roost search
An inspection of the culvert/bridge over First Ponds Creek was conducted on 5 December 2019 by two SMEC
ecologists. This focus of the inspection was to identify if microbats were roosting (or had roosted) within the
structure of the culvert/bridge. The roof of the culverts (or underside of the bridge) were methodically
inspected for any cracks, gaps or impressions that supported microbats or signs of a roost. Each culvert was
inspected to look for the microbats themselves or evidence of inhabitation such as staining from guano or
urine. Another culvert located within 50 metres of the study area was inspected, as the calls detected using
the song meter may have been produced by bats roosting in this structure.
Three large tree hollows (greater than 20 centimetres wide) along First Ponds Creek were physically
inspected using a hand-held burrow camera or surveyed from the ground to determine the species that were
currently using the habitat. These tree hollows were inspected to determine if any of the hollow-roosting bats
identified using the SM4BAT had a maternity roost in the non-certified land.
Herpetological surveys
Nocturnal herpetological surveys were undertaken by two ecologists on 25 February, 2 March and 3 March
2020. An initial habitat assessment was conducted on 11 February 2020. The survey design was based on
the Commonwealth Survey Guidelines for Threatened Frogs (Department of Environment, Water, Heritage
and the Arts (DEWHA) 2010a). Specifically, the survey involved conducting an active search around the
dams and water-bodies within the study area. A spotlight was used for the active search, which focused
particularly on microhabitat features conducive to providing potential refuge or foraging sites such as beneath
debris, hollow logs, rocks or amongst low vegetation. To complement the active searches, call-playback for
the target species Green and Golden Bell Frog (Litoria aurea) was played at each water-body. Incorporating
call-playback surveys into an active search can increase the detectability of species where they may be
hidden from visual observation due to their small size, cryptic colouration or position, and/or microhabitat use
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(Zimmerman 1994). Calls can be identified using reference recordings such as Australian frog calls:
subtropical east, by David Stewart (visit www.naturesound.com.au).
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Figure 3-2: Threatened species survey locations
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Figure 3-3: Threatened fauna survey locations
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3.4.5 Aquatic surveys
Neither First Ponds Creek nor the unnamed creek running through the study area have been identified as
Key Fish Habitat by the DPI. Neither waterway nor any of the dams or ponds occurring in the study area have
been declared as aquatic reserves under the FM Act. As such, an aquatic ecology site investigation was not
undertaken as part of the BAR. Observations were made however, of aquatic flora and fauna around the
waterways and dams in the study area.

3.4.6 Survey limitations
Biodiversity surveys provide a sampling of flora and fauna at a given time and season. In addition to the
surveys carried out, the full assemblage of flora and fauna species, not just threatened, along with the
ecological processes likely to occur throughout the study area were considered by identifying potential
habitats and assessing the potential for these species to occur in or utilise this habitat. As stated by the DEC
(2004), ‘The absence of a species from survey data does not necessarily mean it does not inhabit the survey
area. It may simply mean that the species was not detected at that time with the survey method adopted and
the prevailing seasonal or climatic conditions.’ Accordingly, the brevity of some of the surveys and their timing
mean that the full diversity of flora and fauna species, as well as ecological processes likely to occur in the
study area, cannot be fully quantified or described in this report. Some reasons why not all species are
detected during a survey include such factors as dormancy, hibernation, seasonal conditions, ephemeral
status of water-bodies, migrations and/or breeding behaviour.
Some stands of vegetation and habitat could not be comprehensively surveyed during this assessment
because they were located on inaccessible private property. Such areas, were assessed using previous
vegetation mapping, threatened species records and by viewing these areas for habitat features and
component species from outside the property (see Figure 3-4). These limitations have been acknowledged in
the five-part tests of significance. Note that according to the DEC (2004) ‘If it is not possible to sample
threatened species (e.g. bats and frogs) previously recorded in the general area during appropriate seasons
and weather conditions, it must be assumed that these species occur in the study site if suitable habitat
exists.
Some vegetation zones consisted of stands of vegetation too small to conduct BAM plots in. As such, ‘rapid
data assessments’ were conducted. These involved meandering through stands of vegetation recording the
dominant flora species and any other structural characteristics of note e.g. the groundcover had been
replaced with mulch.
The following survey limitations have been identified and considered specifically for this assessment:
•

Surveys for Pterostylis saxicola, Pultenaea parviflora and Dillwynia tenuifolia were not conducted as
February falls outside optimal survey periods for these species. Pterostylis saxicola, Pultenaea
parviflora and D. tenuifolia are cryptic, making the chance of detecting them outside of their known
flowering periods (optimal survey periods) low.

•

Sydney has been in a period of drought for over two years. The assemblage of flora species
detectable, that is above ground and germinated from seed, was likely to be lower than in nondrought conditions. The drought may also have affected the number of flowers produced by certain
species and the time of year in which flowering occurs.
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Figure 3-4: Inacessibe private property.
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3.4.6.1 Summary of survey effort and limitations
Summary of survey effort
The targeted surveys completed for threatened species are summarised in Table 3-6 and Table 3-7.
Table 3-6 Targeted flora species survey details

Species

Optimal survey period

Survey completed

Marsdenia viridiflora R. Br.
subsp. viridiflora population

November – February

Parallel field traverses with a
maximum distance of 10 metres
between each traverse

Acacia bynoeana (Bynoe's
Wattle)

All year

Parallel field traverses with a
maximum distance of 15 metres
between each traverse

Acacia pubescens (Downy
Wattle)

All year

Parallel field traverses with a
maximum distance of 20 metres
between each traverse

Allocasuarina glareicola

All year

Parallel field traverses with a
maximum distance of 20 metres
between each traverse

Dillwynia tenuifolia

August – October

Parallel field traverses with a
maximum distance of 15 metres
between each traverse

Eucalyptus sp. Cattai

All year

Parallel field traverses with a
maximum distance of 40 metres
between each traverse

Grevillea juniperina subsp.
juniperina (Juniper-Leaved
Grevillea)

All year

Parallel field traverses with a
maximum distance of 20 metres
between each traverse

Micromyrtus minutiflora

All year

Parallel field traverses with a
maximum distance of 15 metres
between each traverse

Persoonia nutans

All year

Parallel field traverses with a
maximum distance of 20 metres
between each traverse

Pimelea curviflora var. curviflora

October – March

Parallel field traverses with a
maximum distance of 10 metres
between each traverse

Pimelea spicata (Spiked Riceflower)

All year

Parallel field traverses with a
maximum distance of 10 metres
between each traverse

Pterostylis saxicola (Sydney
Plains Greenhood)

October

Assumed present
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Species

Optimal survey period

Survey completed

Pultenaea parviflora

September – November

Parallel field traverses with a
maximum distance of 15 metres
between each traverse

Table 3-7 Targeted fauna species survey details

Species

Minimum survey
requirements

Optimal survey
period

Survey completed

Litoria aurea (Green
Suggested survey
and Golden Bell Frog) as per the TBSA
(DEC 2004)

August – March

Habitat assessment of accessible
water-bodies within the study area.
Three nights of call play-back and
spotlight surveys.

One hour per
stratification unit of
daytime habitat
search and
assessment.
30-minute nighttime habitat
search per
stratification unit
on two separate
nights.
Call playback
conducted in each
stratification unit
on two separate
nights.
Meridolum
corneovirens
(Cumberland Plain
Land Snail)

-

-

Field survey in appropriate habitat.

Microchiropteran bats

Ultrasonic bat
detection, hapnets, targeted
roost search.

-

Ultrasonic call detection. Inspection of
tree hollows.

Diurnal woodland
birds

20-minute two
hectare searches
per stratification
unit over two
separate days1.

N/A

Phascolarctos
cinereus (Koala)

-

-
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Species

Minimum survey
requirements

Optimal survey
period

Survey completed

Pteropus
poliocephalus (Greyheaded Flying-fox)

Habitat
assessment

-

Assessment of habitat.

Ninox strenua
(Powerful Owl)

Suggested survey
as per the TBSA
(DEC 2004)

-

Four nights of call playback at different
sites.

Five nights of call
play-back at sites
separated by at
least 800 metres.
1DEC, 2004, TBSA – Working Draft, DEC, NSW.
2

OEH, 2016, NSW Guide to Surveying Threatened Plants, State of NSW and OEH, Sydney South.
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4. Existing environment
4.1 Plant community types
The field survey and desktop analysis identified six vegetation communities comprising of eight vegetation
zones occurring in the study area:
•
•
•
•
•
•

PCT 849: Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney
Basin Bioregion (moderate and low/planted vegetation zones)
PCT 835: Forest Red Gum – Rough-barked Apple grassy woodland on alluvial flats of the Cumberland
Plain, Sydney Basin Bioregion (moderate vegetation zone)
PCT 724: Broad-leaved Ironbark – Grey Box – Melaleuca decora grassy open forest on clay/gravel
soils of the Cumberland Plain, Sydney Basin Bioregion (moderate and low/planted vegetation zones)
PCT 1800: Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter Valley (moderate
vegetation zone)
Non-native vegetation
Mixed planted exotics and natives.

PCTs 849, 835, 724 and 1800 were found to align with TECs listed under the BC Act. Additionally, PCTs 849
and 724 conformed to a threatened community listed under the EPBC Act. A summary of the vegetation
communities and their extent in the study areas is provided in Table 4-1. A map of the delineated vegetation
zones is provided in Figure 4-1.
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Table 4-1: PCTs, vegetation zones and biocertified land.

PCT

Vegetation zone

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

PCT 849: Grey Box – 52.8
Forest Red Gum
grassy woodland on
flats of the
Cumberland Plain,
Sydney Basin
Bioregion –
moderate

>100

PCT 849: Grey Box – NA
Forest Red Gum
grassy woodland on
flats of the
Cumberland Plain,
Sydney Basin
Bioregion –
planted/low

>100

PCT 835: Forest Red 100
Gum – Rough(benchmark
barked Apple grassy data)
woodland on alluvial
flats of the
Cumberland Plain,
Sydney Basin
Bioregion –
moderate

>100

PCT 835: Forest Red
Gum – Rough-barked
Apple grassy woodland
on alluvial flats of the
Cumberland Plain,
Sydney Basin Bioregion
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Vegetation
Patch size TEC?
integrity score (ha)

Area (ha) in
study area

Area (ha)
biocertified

Area (ha)
nonbiocertified

2.95

2.95

0

-

1.28

1.02

0.26

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

2.19

1.29

0.90

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

Vegetation zone

PCT 724: Broad-leaved
Ironbark – Grey Box –
Melaleuca decora grassy
open forest on clay/gravel
soils of the Cumberland
Plain, Sydney Basin
Bioregion

PCT 724: Broad44.4
leaved Ironbark –
Grey Box –
Melaleuca decora
grassy open forest
on clay/gravel soils of
the Cumberland
Plain, Sydney Basin
Bioregion –
moderate

>100

PCT 724: BroadNA
leaved Ironbark –
Grey Box –
Melaleuca decora
grassy open forest
on clay/gravel soils of
the Cumberland
Plain, Sydney Basin
Bioregion –
low/planted

>100

PCT 1800: Swamp
Oak open forest on
riverflats of the
Cumberland Plain
and Hunter Valley –
low/planted

>100

PCT 1800: Swamp Oak
open forest on riverflats
of the Cumberland Plain
and Hunter Valley

Garfield Road East Upgrade
Biodiversity Assessment Report

Vegetation
Patch size TEC?
integrity score (ha)

36.5

Area (ha) in
study area

Area (ha)
biocertified

Area (ha)
nonbiocertified

0.99

0.99

0

Shale Gravel Transition
Forest (BC Act)

0.13

0.13

0

Swamp Oak Floodplain
Forest of the NSW North
Coast, Sydney Basin and
South East Corner
Bioregions (Swamp Oak
Floodplain Forest) (BC
Act)

0.52

0.52

0

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

Vegetation zone

Exotic grassland with or
without scattered
regrowth

Exotic grassland with NA
or without scattered
regrowth

NA

Mixed planted native and
exotic vegetation

Mixed planted native NA
and exotic vegetation

NA

Total
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Vegetation
Patch size TEC?
integrity score (ha)

Area (ha) in
study area

Area (ha)
biocertified

Area (ha)
nonbiocertified

No

20.71

18.62

2.09

No

1.43

1.42

0.01

30.20

26.94

3.26
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PCT 849: Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney
Basin Bioregion Vegetation formation
Vegetation formation: Grassy Woodlands
Vegetation class: Coastal Valley Grassy Woodlands
PCT: 849
Other mapping sources: Remnant vegetation of the western Cumberland subregion, 2013 update (OEH
2013) was checked for relevance to the vegetation in the study area.
Conservation status: Cumberland Plain Woodland in the Sydney Basin Bioregion (BC Act), Cumberland
Plain Shale Woodlands and Shale-Gravel Transition Forest (EPBC Act)
Estimate of percent cleared: 93%
Condition: Moderate and low/planted
Extent in the study area: 4.23 hectares
Extent in non-biocertified land: 0.26 hectares
Plots completed: 3
Table 4-2 PCT 849 attributes

Vegetation Zone

Composition
condition score

Structure
condition score

Function
condition score

Vegetation
integrity score

Moderate

45.7

39.1

82.4

52.8

Low/planted*

NA

NA

NA

NA

* BAM plot not carried out within the vegetation zone due to the small size of the patches of vegetation within the study area

Growth form

Typical species

Trees

Eucalyptus tereticornis, E. moluccana, E. crebra

Shrubs

Bursaria spinosa subsp. spinosa, Acacia falcata, Lantana camara

Grass and
grass like

Bromus catharticus, Cynodon dactylon, Chloris truncata, Ehrharta erecta, Cenchrus
clandestinus, Eragrostis curvula

Forb

Einadia trigonos, Glycine tabacina, Sida rhombifolia, Verbena bonariensis, Oxalis
perennans, Solanum sissymbrifolium

Fern

-

Other

Araujia sericifera

Description: According to the BioNet Vegetation Classification database, PCT 849: Grey Box – Forest Red
Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion is classed as a Coastal
Valley Grassy Woodland. This PCT is supported by the shale soils associated with the gentle topography of
the Cumberland Plain (Western Sydney). Typically, PCT 849 can be found at less than 150 metres above
sea level (a.s.l) where rainfall has been restricted to between 750 and 900 millimetres a year. The canopy
assemblage of PCT 849 consists of Eucalyptus moluccana (Grey Box), E. tereticornis (Forest Red Gum), E.
crebra and/or E. fibrosa (Ironbarks). The shrub layer of PCT 849 varies from a moderate to sparse coverage,
usually dominated by Bursaria spinosa subsp. spinosa. The groundcover is comparatively diverse,
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comprising of species such as Dichondra repens (Kidney Weed), Cheilanthes sieberi subsp. sieberi (Rock
Fern), Themeda australis (Kangaroo Grass), Aristida vagans and Microlaena stipoides var. stipoides
(Weeping Grass). The occurrence of PCT 849 can never be as a derived community.
Within the study area, PCT 849 was in two different condition classes: moderate and low/planted. The
differences between the two condition classes are as follows.
Moderate: The moderate condition class is defined by a predominantly native (over 80 percent) canopy
assemblage including E. tereticornis, E. moluccana and E. crebra. The shrub layer similarly, is predominantly
native with Bursaria spinosa subsp. spinosa and Acacia falcata common (although small occurrences of
Lantana camara were recorded). The groundcover occurred as a mixture of natives and non-natives with up
to 75 percent non-natives or was absent as it had been covered in mulch in some sections. Commonly
recorded forbs include Einadia trigonos, Glycine tabacina, Verbena bonariensis and Sida rhombifolia. The
assemblage of grasses often consisted of Cynodon dactylon, Cenchrus clandestinus, Bromus catharticus
and Eragrostis curvula. Stands of vegetation matching the Moderate condition class occur throughout the
eastern section of Garfield Road East such as some of the vegetation between Edmund Street and Junction
Road.
Low/planted: The low/planted condition class has been used to describe patches of vegetation that do not
meet the Moderate condition class or have been planted as part of revegetation work. The strata were usually
dominated by only one or two species in this condition class. The canopy, if it existed, usually consisted of
planted E. tereticornis. The shrub layer was non-existent with the exception of the occasional Lantana camara
individual. The groundcover consisted of patches of planted Lomandra sp ‘cultivar’ or planted L. longifolia.
Often large patches of Eragrostis curvula or Sporobolus fertilis Sections of the low/planted condition PCT 849
occur around the intersection of Garfield Road East and Windsor Road.
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Figure 4-1 PCT 849: Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin Bioregion

PCT 835: Forest Red Gum – Rough-barked Apple grassy woodland on alluvial flats of the
Cumberland Plain, Sydney Basin Bioregion
Vegetation formation: Forested Wetlands
Vegetation class: Coastal Floodplain Wetlands
PCT: 835
Other mapping sources: Remnant vegetation of the western Cumberland subregion, 2013 update (OEH
2013) was checked for relevance to the vegetation in the study area.
Conservation status: River-Flat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney
Basin and South East Corner Bioregions (BC Act)
Estimate of percent cleared: 93%
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Condition: Moderate
Extent in the study area: 2.19 hectares
Extent in the non-certified land: 0.9 hectares
Plots completed: 2 (only one plot (7) was required and used for the scores outlined below)
Table 4-3 PCT 835 attributes

Vegetation Zone

Composition
condition score

Structure
condition score

Function
condition score

Vegetation
integrity score

Moderate

17.9

74.4

94.4

50.1

Growth form

Typical species

Trees

Eucalyptus tereticornis, Angophora floribunda, Eucalyptus amplifolia subsp.
amplifolia

Shrubs

Acacia parramattensis, Bursaria spinosa subsp. spinosa, Sigesbeckia orientalis

Grass and grass
like

Microlaena stipoides var. stipoides, Oplismenus aemulus, Echinopogon ovatus

Forb

Dichondra repens, Commelina cyanea, Pratia purpurascens

Fern

-

Other

-

Description: The BioNet Vegetation Classification database classes PCT 835: Forest Red Gum – Roughbarked Apple grassy woodland on alluvial flats of the Cumberland Plain, Sydney Basin Bioregion as a Coastal
Floodplain Wetland. Specifically, this PCT typically occurs as an open eucalypt forest on the broad alluvial
flats of the Hawkesbury-Nepean River system and the creeks and streams that drain the Cumberland Plain.
The canopy assemblage of PCT 835 is usually comprised of either Angophora floribunda (Rough-barked
Apple) or A. subvelutina (Broad-leaved Apple) and either Eucalyptus tereticornis (Forest Red Gum) or E.
amplifolia (Cabbage Gum). Other eucalypts such as E. baueriana (Blue Box) can be locally abundant in some
situations. A small-tree layer can occur in stands of PCT 835. Species occurring in the small-tree layer usually
belong to the Melaleuca and Acacia genera. The shrub layer is usually sparse and dominated by Bursaria
spinosa subsp. spinosa. The ground-layer is comparatively diverse, supporting species such as Microlaena
stipoides var. stipoides (Weeping Grass), Oplismenus aemulus, Dichondra repens (Kidney Weed), Entolasia
marginata (Bordered Panic) and Lobelia purpurascens. This plant community never occurs as a derived
community.
Within the study area, PCT 835 occurs at two locations; as two stands associated with First Ponds Creek
and as a single stand on 283 Garfield Road East. The occurrence of PCT 835 along First Ponds Creek (and
within the non-certified land) was characterised by an intact native canopy assemblage. Eucalyptus
tereticornis and Casuaina glauca were common however the recorded C. glauca never got over three metres
tall. The shrub-layer and ground-cover supported native species - e.g Bursaria spinosa and Cynodon dactylon
- however species non-naitve to the Cumberlnad Plain – for example Opuntia sp. – were common.
Another small stand of PCT 835 occurred west of First Ponds Creek, which was too small for a BAM plot but
could be ground-truthed. This small section consisted of adult Eucalyptus tereticornis as the only canopy
species. Bursaria spinosa subsp. spinosa and Acacia parramattensis occurred in a shrub layer with planted
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garden species such as Bougainvillea sp and Jacaranda sp. The groundcover included natives such as
Dichondra repens and non-natives such as Sida rhombifolia and Eragrostis curvula.

Figure 4-2 PCT 835: Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland Plain, Sydney
Basin Bioregion

PCT 724: Broad-leaved Ironbark – Grey Box – Melaleuca decora grassy open forest on clay/gravel
soils of the Cumberland Plain, Sydney Basin Bioregion
Vegetation formation: Dry Sclerophyll Forests (Shrub/grass sub-formation)
Vegetation class: Cumberland Dry Sclerophyll Forests
PCT: 724
Other mapping sources: Remnant vegetation of the western Cumberland subregion, 2013 update (OEH
2013) was checked for relevance to the vegetation in the study area.
Conservation status: Shale Gravel Transition Forest (BC Act), Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest (EPBC Act)
Estimate of percent cleared: 75%
Condition: Moderate and low/planted
Extent in the study area: 1.12 hectares
Garfield Road East Upgrade
Biodiversity Assessment Report

45

Extent in the non-biocertified land: 0 hectares
Plots completed: 1
Table 4-4 PCT 724 attributes

Vegetation Zone

Composition
condition score

Structure
condition score

Function
condition score

Vegetation
integrity score

Moderate

51.1

38

45

44.4

Low/planted*

NA

NA

NA

NA

* BAM plot not carried out within the vegetation zone due to the small size of the patches of vegetation within the study area

Growth form

Typical species

Trees

Eucalyptus crebra, Eucalyptus eugenioides, Eucalyptus tereticornis, Grevillea robusta
(juvenile)

Shrubs

Acacia falcata, Opuntia sp., Daviesia ulicifolia, Olea europaea subsp. cupidata

Grass and
grass like

Cenchrus clandestinus, Cynodon datylon, Eragrostis curvula, Microlaena stipoides var.
stipoides, Lomandra multiflora

Forb

Einadia hastata, Dichondra repens, Brunoniella australis, Dianella longifolia, Goodenia
hederacea, Bryophyllum delagoense

Fern

-

Other

Araujia sericifera

Description: The BioNet Vegetation Classification database classes PCT 724: Broad-leaved Ironbark – Grey
Box – Melaleuca decora grassy open forest on clay/gravel soils of the Cumberland Plain, Sydney Basin
Bioregion as a Cumberland Dry Sclerophyll Forest. This community occurs on the Cumberland Plain
(Western Sydney) where it is supported by shale-influenced sandy soils that contain an ironstone gravel
component. The parent material of these supporting soils varies, with soils from the Bankstown area
originating from low-lying Tertiary alluvium overlying shale, while soils in the north of the Woronora Plateau
come from shale lenses that overlie bands of ironstone laterite and sandstone. Despite the combination of
parent materials, these soils are low in nutrients compared to those of the deeper Wianamatta Shale soils of
the Cumberland Plain. The small occurrence of these soils in the study area likely represents the edge of the
soil landscape’s distribution.
The low-nutrient soils and low annual rainfall (between 800 and 900 millimetres) produce an open forest with
a variable shrub layer and dense coverage of grasses. The canopy assemblage is variable but is typically
dominated by either Eucalyptus fibrosa or E. crebra with Melaleuca decora (Paperbark) common as a smaller
tree. The shrub layer varies in extent of its coverage but is usually dominated by Bursaria spinosa subsp.
spinosa and/or Daviesia ulicifolia. The groundcover is a diverse mixture of grasses, forbs and ferns such as
Opercularia diphylla (Stinkweed), Lomandra multiflora, Cheilanthes sieberi subsp. sieberi, Aristida vagans
and Themeda australis (Kangaroo Grass).
Within the study area, PCT 724 conforms to the following two condition classes; moderate and low/planted.
The differences between the two condition classes are as follows.
Moderate: The moderate condition class is defined by a predominantly native (over 80 percent) canopy
assemblage of Eucalyptus crebra and the occasional E. eugenioides and E. tereticornis. The shrub layer
similarly, is predominantly native (Acacia falcata and Daviesia ulicifolia) but does support patches of Opuntia
sp. and Olea europaea subsp. cupidata. The groundcover can occur as a mixture of natives and non-natives
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with up to 75 percent non-natives, or may be absent as it had been covered in mulch in some sections.
Commonly occurring grasses include Cenchrus clandestinus, Eragrostis curvula, Lomandra multiflora and
Microlaena stipoides var. stipoides. Herbs and forbs such as Einadia hastata, Brunoniella australis and
Bryophyllum delagoense also occur. Stands of vegetation matching the Moderate condition class occur to
the east of the study area outside Tyburn Priory. The community occurred as two thin stands, sometimes
only five metres wide, of vegetation. The stand of vegetation closest to Tyburn Priory supported a lower
coverage of locally non-native species, however this is because the ground layer had previously been cleared
and covered in mulch. The second stand supported a higher yet uneven coverage of non-native species such
as Eragrostis curvula (African Lovegrass), Aloe sp. and Opuntia sp.
Low/planted: The low/planted condition class has been used to describe patches of vegetation that do not
meet the Moderate condition class or have been planted as part of revegetation work. These stands
supported remnant Eucalyptus crebra occurring on median strips or on private property. No native shrub
layer or groundcover was recorded. Sections of the low/planted condition PCT 724 occur just to the north of
the intersection between Garfield Road East and Windsor Road.

Figure 4-3 PCT 724: Broad-leaved Ironbark Grey Box - Melaleuca decora grassy open forest on clay/gravel soils of the
Cumberland Plain, Sydney Basin Bioregion
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PCT 1800: Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter Valley
Vegetation formation: Forested Wetlands
Vegetation class: Coastal Floodplain Wetlands
PCT: 1800
Other mapping sources: Remnant vegetation of the western Cumberland subregion, 2013 update (OEH
2013) was checked for relevance to the vegetation in the study area.
Conservation status: Swamp Oak Floodplain Forest (BC Act).
Estimate of percent cleared: 60%
Condition: Moderate
Extent in the study area: 0.52 hectares
Extent in the non-biocertified land: 0 hectares
Plots completed: 1
Table 4-5 PCT 1800 attributes

Vegetation Zone

Composition
condition score

Structure
condition score

Function
condition score

Vegetation
integrity score

Moderate

39.5

25

49.3

36.5

Growth form

Typical species

Trees

Eucalyptus moluccana, Eucalyptus tereticornis, Casuarina glauca

Shrubs

Acacia falcata, Melaleuca nodosa, Olea eurpaea subsp. cuspidata, Bursaria spinosa
subsp spinsosa

Grass and grass
like

Cenchrus clandestinus, Ehrhata erecta, Eragrostis curvula, Lomandra longifolia

Forb

Plantago lanceolata, Verbena bonariensis, Dichondra repens, Asparagus aethiopicus

Fern

-

Other

Araujia sericifera

Description: The BioNet Vegetation Classification database classes PCT 1800: Swamp Oak open forest on
riverflats of the Cumberland Plain and Hunter Valley as a Coastal Floodplain Wetland. As the name suggests,
PCT 1800 is distinguished by stands of Casuarina glauca (Swamp Oak) occurring along creeks or streams
associated with coastal floodplains. This community can be a ‘pioneering community’ that becomes
established in an area after it has been cleared. Supporting soils are often alluvial with groundwater being
slightly saline, a result of rising water tables due to past clearing practices. While Casuarina glauca is usually
the dominant canopy species, other species such as Eucalyptus tereticornis, E. moluccana and Angophora
floribunda can occur and sometimes be co-dominant. A sparse shrub layer or small-tree layer is often present
in less disturbed sites, consisting of species such as Melaleuca nodosa, M. styphelioides, Acacia decurrens
(Black Wattle) and Bursaria spinosa subsp. spinosa. The groundcover has a large coverage of grasses such
as Microlaena stipoides var. stipoides and Echinopogon ovatus (Forest Hedgehog Grass), but also supports
a number of herbs and forbs such as Commelina cyanea and Lobelia purpurascens.
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The occurrence of PCT 1800 in the study area was as a semi-planted stand of vegetation near the intersection
of Garfield Road East and Windsor Road. Casuarina glauca was the dominant canopy species however
Eucalyptus tereticornis and Melaleuca nodosa were also common. The shrub layer consisted of species such
as Acacia falcata, Bursaria spinosa subsp. spinosa and the non-native Olea eurpaea subsp. cuspidata. The
groundcover included native species such as Lomandra longifolia and Dichondra repens, and non-native
species such as Asparagus aethiopicus and Verbena bonariensis. While not located along a permanently
flowing creek or stream, this stand of vegetation did occur within 20 metres of two small ponds. The presence
of a culvert within 10 metres suggests that a semi-permanent waterway may occur.

Figure 4-4 PCT 1800: Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter Valley

Exotic grassland with or without scattered regrowth
Vegetation formation: NA (Not applicable)
Vegetation class: NA
PCT: NA
Other mapping sources: NA
Conservation status: NA
Estimate of percent cleared: NA
Condition: NA
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Extent in the study area: 20.71 hectares
Extent in the non-biocertified land: 2.09 hectares
Plots completed: 2
Table 4-6 Exotic grassland attributes

Composition
condition score

Structure
condition score

Function
condition score

Vegetation
integrity score

NA

NA

NA

NA

Growth form

Typical species

Trees

-

Shrubs

-

Grass and grass like

Chloris gayana, Paspalum dilatatum, Cynodon dactylon, Eragrostis curvula

Forb

Plantago lanceolata, Cirsium vulgare, Verbena bonariensis

Fern

-

Other

-

Description: The exotic grassland with or without regrowth community has been defined as any extent of
vegetation dominated by exotic grasses. This community may include a small coverage of native grasses,
herb and forbs. Due to the study area’s location in a residential area, and the subsequent complexity in
terrain, driveways and footpaths adjacent to occurrences of this community have been included as mapped
polygons.
Extents of non-native vegetation community exists within the study area. These extents occurred as mosaics
of locally non-native grasses, herb and forbs such as Trifolium repens (White Clover), Conyza bonariensis
(Fleabane), Plantago lanceolata (Lamb’s Tongues), Solanum sisymbriifolium, Verbena bonariensis
(Purpletop), Eragrostis curvula (African Lovegrass) and Briza maxima.
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Figure 4-5 Exotic grassland with or without scattered regrowth

Mixed planted exotics and native vegetation
Vegetation formation: NA
Vegetation class: NA
PCT: NA
Other mapping sources: NA
Conservation status: NA
Estimate of percent cleared: NA
Condition: NA
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Extent in the study area: 1.43 hectares
Extent in the non-biocertified land: 0.01 hectares
Plots completed: 0
Table 4-7 Mixed planted exotics and native vegetation attributes

Composition
condition score

Structure
condition score

Function
condition score

Vegetation
integrity score

NA

NA

NA

NA

Growth form

Typical species

Trees

Corymbia citriodora, Eucalyptus saligna, Jacaranda sp.

Shrubs

Callistemon sp. ‘King Park Special’, Murraya paniculata, Pinus sp., Prunus sp.

Grass and grass like

-

Forb

-

Fern

-

Other

Macrozamia sp.

Description: The mixed planted exotics and native vegetation community has been defined as any extent of
vegetation that consists of non-native species to the Sydney Basin Bioregion that have been planted. This
includes species native to Australia but not native to the Sydney Basin. The growth form of the species
comprising this community varies from herbs and forbs to large trees greater than 80 DBH. Single remnant
trees occurring within private property can occur throughout stands of mixed planted exotics and natives.
Within the study area, the mixed planted native and exotic vegetation community primarily occurred to the
west of the intersection of Garfield Road East and Hamilton Street. Commonly planted species included
Callistemon sp. ‘King Park Special’, Murraya paniculata, Prunus sp. and Pinus sp. This community was
mapped primarily occurring as private gardens and as street-scape vegetation.
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Figure 4-6 Mixed planted exotics and native vegetation
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Figure 4-7: Vegetation zones
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4.2 Threatened ecological communities
TECs are defined and listed under both the BC Act and EPBC Act. In both cases, the PCTs and TECs are
different classifications that have been developed independently of each other (OEH 2019a). In the BioNet
Vegetation Classification database, the relationship between PCTs and TECs is described in terms of their
equivalence to each other where each PCT includes a description of its relationship and degree of fit to both
State and Commonwealth listed TECs (OEH 2019a). However, the relationships described within the BioNet
Vegetation Classification database may not necessarily be correct, and therefore vegetation onsite must be
assessed against the respective Final Determination for the TEC under each Act. A summary of the
equivalencies between PCTs and TECs occurring in the study area is provided in Table 4-8.
Table 4-8 Summary of equivalencies between PCTs and TECs occurring in the study area

Vegetation zone

TEC (BC Act)

TEC (EPBC Act)

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

Cumberland Plain Woodland in
the Sydney Basin Bioregion

Cumberland Plain Shale
Woodlands and Shale-Gravel
Transition Forest

PCT 849: Grey Box – Forest Red
Gum grassy woodland on flats of
the Cumberland Plain, Sydney
Basin Bioregion Vegetation
formation (low/planted)

No. Does not match the
description provided in the
Scientific Determination.

No. Does not meet patch size
criterion for Cumberland Plain
Shale Woodlands and ShaleGravel Transition Forest

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

River-Flat Eucalypt Forest on
Coastal Floodplains of the NSW
North Coast, Sydney Basin and
South East Corner Bioregions

-

PCT 724: Broad-leaved Ironbark
– Grey Box – Melaleuca decora
grassy open forest on clay/gravel
soils of the Cumberland Plain,
Sydney Basin Bioregion
(moderate)

Shale Gravel Transition Forest

Cumberland Plain Shale
Woodlands and Shale-Gravel
Transition Forest

PCT 724: Broad-leaved Ironbark
– Grey Box – Melaleuca decora
grassy open forest on clay/gravel
soils of the Cumberland Plain,
Sydney Basin Bioregion
(low/planted)

Shale Gravel Transition Forest

No. Does not meet patch size
criterion for Cumberland Plain
Shale Woodlands and ShaleGravel Transition Forest.

PCT 1800: Swamp Oak open
forest on riverflats of the
Cumberland Plain and Hunter
Valley

Swamp Oak Floodplain Forest

No. Does not meet the patch size
criterion for Coastal Swamp Oak
(Casuarina glauca) Forest of
NSW and South East
Queensland ecological
community (Coastal Swamp Oak
Forest).
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Cumberland Plain Woodland in the Sydney Basin Bioregion (BC Act)
Prior to European settlement, Cumberland Plain Woodland had an extensive distribution throughout Western
Sydney. The current distribution is only nine per cent of this extent (National Parks and Wildlife Service
(NPWS) 2004). Cumberland Plain Woodland typically occurs on clay soils derived from the Wianamatta
Shale. Occurring across the driest part of the Sydney Basin, Cumberland Plain Woodland is comprised of
species that are well adapted to drought and fire. Such species, particularly those in the groundcover and
shrub layer, often rely on underground tubers or produce a prolific amount of annual seed.
Cumberland Plain Woodland is characterised by a canopy assemblage that may include Eucalyptus
moluccana (Grey Box) and E. tereticornis (Forest Red Gum), often with smaller numbers of E. crebra (Grey
Ironbark), E. fibrosa (Broad-leaved Ironbark), E. eugenioides (Narrow-leaved Stringybark) and/or C.
maculata. Occurrences of Cumberland Plain Woodland may support a small tree or shrub layer consisting of
species such as Acacia decurrens (Black Wattle), A. parramattensis (Parramatta Wattle), Daviesia ulicifolia,
Bursaria spinosa subsp. spinosa and Indigofera australis. Grasses are common throughout the groundcover
with commonly recorded species including Themeda triandra (Kangaroo Grass), Echinopogon caespitosus
(Forest Hedgehog Grass) and Microlaena stipoides var. stipoides (Weeping Grass). Other groundcover
species include Brunoniella australis (Blue Trumpet), Dichondra repens (Kidney Weed) and Hardenbergia
violacea.
Within the study area, PCT 849 (Moderate) Grey Box – Forest Red Gum grassy woodland on flats of the
Cumberland Plain, Sydney Basin Bioregion Vegetation was assessed as conforming to Cumberland Plain
Woodland. The following justification outlines why PCT 849 (Moderate) was found to be equivalent to
Cumberland Plain Woodland:
•
•
•
•
•

Location – The study area occurs on the undulating and sloping terrain of the Cumberland Plain
Species assemblage – The mapped extents of PCT 849 include characteristic species of Cumberland
Plain Woodland such as E. tereticornis, E. moluccana, E. crebra and Acacia decurrens
Vegetation structure – The mapped extents of PCT 849 occur as a woodland or open forest
Soils – The mapped extents of PCT 849 within the study area occur on the Blacktown soil landscape,
which is a residual landscape comprised of Wianamatta shale
Complimentary mapping – The occurrence of PCT 849 has been identified as ‘Shale Plains
Woodland’, a community also identified as Cumberland Plain Woodland by Tozer (2003).

The Cumberland Plain Woodland in the study area covers an area of 2.95 hectares, occurring as a number
of degraded stands in the eastern half. With the exception of one stand near St John’s Primary School, all
other stands occur as long and thin patches of vegetation with varying levels of disturbance. Note, that all of
Cumberland Plain Woodland CEEC within the study area, occurs within the biocertified land. There were no
extents of the CEEC within the non-certifed land.
The low/planted vegetation zone was not assessed as conforming to Cumberland Plain Woodland because
there were no juvenile native species, that is the community was not regenerating/self-supporting, there was
no shrub layer, and the groundcover consisted of cultivars not naturally occurring in the wild. The stands of
the low-planted community appeared to have lost many ecosystem services such as nutrient cycling or a lack
of natural leaf-litter, pest regulation and erosion regulation.
Shale Gravel Transition Forest (BC Act)
Shale Gravel Transition Forest is an open forest occurring on the Cumberland Plain of Western Sydney. The
largest extents of Shale Gravel Transition Forest have been recorded in the north of the Cumberland Plain,
in the Richmond, Marsden Park and Windsor areas. Smaller occurrences occur in the south of the
Cumberland Plain, at Bankstown, Villawood and Kemps Creek (OEH 2019b). This community occurs where
shallow alluvial deposits overlay shale soils. As the name implies, these soils may be associated with
concentrations of iron-hardened gravels. As is the case within the study area, Shale Gravel Transition Forest
can transition into Cumberland Plain woodland where the influence of the ironstone gravels declines.
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The most common canopy species occurring in Shale Gravel Transition Forest is Eucalyptus fibrosa with E.
tereticornis and E. moluccana occurring less frequently. A small tree layer consisting of Melaleuca decora is
also common. The shrub layer and groundcover are more variable, depending predominantly on the influence
of shale and ironstone gravel at any particular occurrence. The shrub layer can include species such as
Bursaria spinosa subsp. spinosa, Daviesia ulicifolia and Lissanthe strigosa. Species characteristic of the
groundcover include Themeda triandra, Microlaena stipoides var. stipoides, Lobelia purpurascens and
Wahlenbergia gracilis (Blue Bell) (OEH 2019b).
Within the study area, PCT 724: Broad-leaved Ironbark – Grey Box – Melaleuca decora grassy open forest
on clay/gravel soils of the Cumberland Plain, Sydney Basin Bioregion was assessed as conforming to Shale
Gravel Transition Forest (1.12 hectares). The following justification outlines why PCT 724 was found to be
equivalent to Shale Gravel Transition Forest:
•
•

•
•

Location – The study area occurs on the Cumberland Plain in an area that occurs along towards the
southern end of the community’s northern distribution
Species assemblage – The mapped occurrences of PCT 724 within the study area support species
characteristic of this TEC such as E. fibrosa, E. tereticornis, E. moluccana, Bursaria spinosa subsp.
spinosa and Daviesia ulicifolia
Vegetation structure – The mapped extents of PCT 724 occur as an open woodland
Soils – The soils supporting the mapped extents of PCT 724 contained an ironstone gravel
component. This was easily observable across the road cutting at the eastern end of the study area.

It is important to note, that all the recorded Shale Gravel Transition Forest occurred in the biocertified extents
of the study area. There were no extents of the CEEC within non-certifed land.
Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest (EPBC Act)
Cumberland Plain Shale Woodlands and Shale Gravel Transition Forest is a coastal plain grassy eucalypt
woodland endemic to the undulating terrain of Western Sydney. This TEC occurs in the rain shadow that
occurs over, and had resulted in, the driest part of the Cumberland Plain. Its occurrence is supported by clay
soils derived from the Wianamatta Shale Group and in some areas influenced by the occurrence of ironstone
gravels. Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest typically occurs in areas
below 350 metres a.s.l with rainfall varying between 700 and 900 millimetres annually.
DEWHA (2010b) lists E. moluccana, E. tereticornis and E. fibrosa as ‘typical dominants’ in the canopy while
E. crebra, E. eugenioides and Corymbia maculata are listed as present or locally dominant. The middle strata
layers are comprised of lower canopy species such as Acacia decurrens, A. parramattensis and Exocarpos
cupressiformis, and shorter shrubs like Bursaria spinosa subsp. spinosa, Daviesia ulicifolia and Dillwynia
sieberi. A diverse assemblage of grasses can occur, including species such as Aristida vagans, Cymbopogon
refractus and Themeda triandra. Co-occurring with the grasses are species of herbs and forbs such as
Brunoniella australis, Dichondra repens and Hardenbergia violacea.
Vegetation matching the previously provided description was found to occur in the study area. Three patches
were recorded; two each either side of Garfield Road East roughly in front of Tyburn Priory, and the third
further to the south-west near St John’s Primary School. Approximately 3.94 hectares of this TEC was
mapped in the study area, corresponding to the occurrences of PCT 849 Moderate and PCT 724 Moderate.
Importantly, these three patches occurred in the biocertified extent of the study area. There were no extents
of the CEEC within non-certifed land.
River-Flat Eucalypt Forest of the NSW North Coast, Sydney Basin and South East Corner
Bioregions (BC Act)
River-Flat Eucalypt Forest of the NSW North Coast, Sydney Basin and South East Corner Bioregions (Riverflat Eucalypt Forest), is a tall open forest occurring on the river-flats of coastal floodplains. The occurrence of
this community is associated with silts, clay-loams and sandy-loams where it can form mosaics of native
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vegetation with other wetland communities. River-Flat Eucalypt Forest typically occurs below 50 metres a.s.l
but can occur as high as 250 metres a.s.l in localised river flats. Undisturbed extents of this community
typically occur as tall forests with some trees reaching over 50 metres tall, however disturbed extents may
occur as regenerating woodland or even as scattered trees.
The most common canopy species in River-Flat Eucalypt Forest occurring in the Sydney basin include
Eucalyptus tereticornis, E. elata, E. saligna, Angophora floribunda and A. subvelutina. A small tree layer
including species like Casuarina cunninghamiana, C. glauca, Melaleuca decora and M. styphelioides is
common. The shrub layer is usually sparse including species such as Bursaria spinosa subsp. spinosa,
Rubus parvifolius, Melicytus dentatus and Acacia floribunda. The groundcover is comparatively dense with a
diverse range of herbs, forbs and grasses. Species that can occur in the groundcover assemblage include
Dichondra repens, Microlaena stipoides var. stipoides, Lobelia purpurascens and Veronica plebia.
Within the study area, River-Flat Eucalypt Forest occurs at two locations (totalling 2.19 hectares); as stands
associated with First Ponds Creek and as a single stand on 283 Garfield Road East. About 0.43 hectares of
the River-Flat Eucalypt Forest associated with First Ponds Creek occurred in non-biocertifed land. About 1.29
hectares of the TEC occur within biocertified land.
Swamp Oak Floodplain Forest (BC Act)
Swamp Oak Floodplain Forest is another TEC that occurs on coastal floodplains. Like River-Flat Eucalypt
Forest, this TEC can be associated with clay and sandy loams, generally below 20 metres a.s.l. Swamp Oak
Floodplain Forest however, occurs in areas where groundwater is saline or sub-saline such as estuarine
fringes.
Structurally, Swamp Oak Floodplain Forest varies from open forest, to low woodlands, reedlands and even
as scattered trees. The dominant canopy species is Casuarina glauca with other species such as Acmena
smithii and Glochidion ferdinandii occurring less frequently. The shrub layer is almost non-existent however
a diverse assemblage of vines is usually present. Common vine species include Parsonsia straminea,
Geitonoplesium cymosum and Stephania japonica. The groundcover assemblage varies with the salinity in
the supporting groundwater. In more saline situations commonly recorded species include Baumea juncea,
Juncus kraussii and Phragmites australis. In less saline situations frequently occurring species include
Commelina cyanea, Viola banksia, Lomandra longifolia and Oplismenus imbecillis.
Swamp Oak Floodplain Forest was recorded in one location in the study area (0.52 hectares). The occurrence
of PCT 1800 in the study area was as a planted stand of vegetation near the intersection of Garfield Road
East and Windsor Road. Casuarina glauca was the dominant canopy species however Eucalyptus
tereticornis and Melaleuca nodosa were also common. The following justification outlines why PCT 1800 was
found to be equivalent to Swamp Oak Floodplain Forest:
•
•
•

Location – The study area occurs on a floodplain with creeks and small water-bodies common
throughout
Species assemblage – The mapped occurrences of PCT 1800 within the study area support species
characteristic of this TEC such as Casuarina glauca and Melaleuca spp.
Vegetation structure – The mapped extents of PCT 1800 occur as a forest.

Within the study area, Swamp Oak Floodplain Forest only occurred in the biocertifed land. There were no
extents of the TEC within non-certifed land.
Coastal Swamp Oak Forest (EPBC Act)
Coastal Swamp Oak Forest is a structurally variable community occurring as either an open woodland,
woodland, forest or closed forest (Department of Environment and Energy (DoEE) 2018). It occurs in coastal
catchments, typically within 30 kilometres of the coast, although this can vary depending on the size of the
coastal catchment, and usually below 20 a.s.l. This community occurs on unconsolidated sediments such as
alluvial deposits, clay loams and sandy loams that have been inundated and or saturated for long periods of
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time. The groundwater supporting this community is usually saline or brackish but can occur in certain
circumstances when groundwater is relatively fresh.
The canopy assemblage is dominated by Casuarina glauca. Emergent eucalypts such as Eucalyptus
tereticornis, E. robusta and E. botryoides are common however. In patches where the groundwater is less
saline, Melaleucas are common such as M. ericifolia, M. quinquenervia and M. styphelioides. The shrub layer
is relatively sparse but can include Melaleucas including those previously mentioned, Callistemon salignus,
Acmena smithii and Cupaniopsis anacardioides. Vines are common however, with commonly recorded
species including Parsonsia straminea and Stephania japonica. The groundcover occurs as a semicontinuous cover of grasses, forbs and herbs such as Commelina cyanea, Imperata cylindrica, Lomandra
longifolia, Viola banksia and Oplismenus imbecillis.
The occurrence of PCT 1800 can conform to the occurrence of Coastal Swamp Oak Forest. In the study
area this is not the case. The patch of PCT 1800 within the study area does not meet the condition
requirement for a small patch (having a groundcover dominated by native species) to be classified as this
community under the EPBC Act.
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Figure 4-8: TECs
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4.3 Groundwater dependent ecosystems
GDEs rely on the presence of groundwater to function and sustain the resident assemblage of species,
populations and ecological communities. The level of groundwater dependence of vegetation communities
in the study area has been identified using the GDEs Atlas (BoM 2017) and the Risk assessment guidelines
for groundwater dependant ecosystems (Serov et al. 2012).
The GDEs Atlas contains information about three types of GDEs (BoM 2017):
•

•
•

Aquatic ecosystems that rely on the surface expression of groundwater – This includes surface water
ecosystems which may have a groundwater component, such as rivers, wetlands and springs. Marine
and estuarine ecosystems can also be groundwater dependent, but they are not mapped in the GDEs
Atlas
Terrestrial ecosystems that rely on the subsurface presence of groundwater – This includes all
vegetation ecosystems
Subterranean ecosystems – This includes cave and aquifer ecosystems.

The GDE mapping in the GDEs Atlas comes from two broad sources (BoM 2017):
•
•

National assessment – National-scale analysis based on a set of rules that describe potential for
groundwater/ecosystem interaction
Regional studies – More detailed analysis undertaken by various state and regional agencies using a
range of different approaches including field work, analysis of satellite imagery and application of
rules/conceptual models.

According to the GDEs Atlas, the study area is mapped as containing only terrestrial GDEs. Terrestrial GDEs
occur only in one place within the study area: on the eastern side of the intersection between Garfield Road
East and McCulloch Street (Figure 4-9). In accordance with the risk assessment guidelines for GDEs (Serov
et al. 2012), the terrestrial GDE in the study area fits the definition of a ‘Baseflow Streams (surface
ecosystems). This is unusual however as no stream or landform capable of supporting a semi-permanent
stream was recorded in the mapped location. This might be because most of the mapped GDE is currently
developed and already impacted.
The mapped extents of the GDE (as per the GDE Atlas) is provided in Figure 4-9.
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Figure 4-9: GDE
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4.4 Threatened species
4.4.1 Threatened flora
No threatened flora were found to occur within the study area.

4.4.2 Threatened fauna
Threatened microchiropteran bats
Over 11,000 echolocation calls were detected via the bat detectors that were installed along Garfield Road
East, collected over 30 nights between 10 January and 8 March 2020. Due to the unexpectedly large number
of calls detected, a limited call analysis was conducted by a microchiropteran bat specialist (Dr Anna
McConville) reduced the number of calls considered to 3,703 calls over eight nights. Of the 3,703 calls
provided, 2,192 were analysed; that is, these calls were not random noises or short-length calls.
The ultrasonic call detection surveys identified at least two threatened species of microchiropteran bat as
occurring within the study area: Eastern Coastal Free-tailed Bat (Mormopterus norfolkensis) and the Greater
Broad-nosed Bat (Scoteanax rueppellii) (see Table 4-9). The following species of threatened
microchiropteran bat were assessed as possibly occurring in the study area from the echolocation call
analysis: Eastern False Pipistrelle (Falsistrellus tasmaniensis), Little Bent-winged Bat (Miniopterus australis),
Eastern Bent-winged Bat (Miniopterus orianae oceanensis), Southern Myotis (Myotis macropus), Eastern
Cave Bat (Vespadelus troughtoni) and the Yellow-bellied Sheath-tailed Bat (Saccolaimus flaviventris). A
habitat assessment did not identify any suitable roosting habitat for the Eastern Cave Bat, so it is likely that
the detected calls for this species can be attributed a more common species that occurs in the study area.
A physical inspection of potential habitat features within the study area at the culverts/bridge over First Ponds
Creek, was not able to detect any microbats nor were there any signs of previous bat occupancy through
guano staining. The culverts/bridge over First Ponds Creek have subsequently been assessed as nonmaternity roosting habitat. A search immediately outside the study area for potential bat habitat found a
culvert running underneath Windsor Road. An inspection of the first 10 metres of the culvert did not identify
any roosting bats or signs of their presence.
Three large tree hollows - defined as greater than 20 centimetres at the widest point – occurring along First
Ponds Creek had the potential to support microbat roosts. The microbats recorded with confidence - the
Eastern Coastal Free-tailed Bat and the Greater Broad-nosed Bat - are known to roost in tree hollows. An
inspection of this tree-hollow habitat identified that the hollows were either occupied by birds (such as the
Sulper-crested Cockatoo or Rainbow Lorikeet) or were uninhabited. The Eastern Coastal Free-tail Bat and
Greater Broad-nosed Bat have subsequently been assessed as unlikley to be roosting in the study area.
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Table 4-9: Habitat assessment and surveys results

1

Scientific name

Common Name

BC Act
status

Recording confidence
(Definite, Probable, Possible,
Species group1)

Austronomus australis

White-striped Free-tailed
Bat

-

Definite

Chalinolobus gouldii

Gould’s Wattled Bat

-

Definite

Mormopterus norfolkensis

Eastern coastal Freetailed Bat

V

Definite

Mormopterus ridei

Ride’s Free-tailed Bat

-

Definite

Scoteanax rueppellii

Greater Broad-nosed Bat

V

Probable

Chalinolobus morio

Chocolate Wattled Bat

-

Species group

Falsistrellus tasmaniensis

Eastern Falsistrelle

V

Species group

Miniopterus australis

Little Bent-winged Bat

V

Species group

Miniopterus orianae
oceanensis

Eastern Bent-winged Bat

V

Species group

Myotis macropus

Southern Myotis

V

Species group

Nyctophilus geoffroyi

Lesser long-eared bat

-

Species group

Nyctophilus gouldi

Gould’s long-eared bat

-

Species group

Saccolaimus flaviventris

Yellow-bellied Sheathtailed Bat

V

Probable

Scotorepens orion

Eastern Broad-nosed Bat

-

Species group

Vespadelus darlingtoni

Large Forest Bat

-

Species group

Vespadelus pumilus

Eastern Forest Bat

-

Species group

Vespadelus regulus

Southern Forest Bat

-

Species group

Vespadelus troughtoni

Eastern Cave Bat

V

Species group

Vespadelus vulturnus

Little Forest Bat

-

Species group

Record confidence as per McConville (2020)
• Definite - Pass identified to species level and could not be confused with another species
• Probable - Pass identified to species level and there is a low chance of confusion with another species
• Possible - Pass identified to species level but short duration or poor quality of the pass increases the chance
of confusion with another species
• Species group - Pass could not be identified to species level and could belong to one of two or more species.
Occurs more frequently when passes are short or of poor quality
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Figure 4-10 One of the culverts/bridge over First Ponds Creek. Only small imprints in the concrete were observed. Fairy Martin
Nests (in use) were also observed in the corners of the culverts
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Figure 4-11 The culvert extending underneath Windsor Road. No bats were observed nor were there any obvious cracks or
impressions capable of supporting bats.

Threatened birds
No threatened birds were found to occur in the study area. The Powerful Owl (Ninox strenua), Barking Owl
(Ninox connivens) and Swift Parrot (Lathamus discolour) were assessed as having a moderate likelihood of
occurring within the study area. Both species of owl have large home ranges, and the study area supports
both roosting habitat and hunting habitat for both species. Although neither species were recorded during the
current surveys, it is possible they were not near enough to hear the survey recordings. The survey area also
contains suitable foraging habitat for the Swift Parrot, and it is possible this species uses the study area on
occasion.
Koala habitat
Koala scat surveys were conducted at the bases of mature Eucalyptus tereticornis and E. moluccana. No
scats likely to belong to koalas were found during the survey effort. The highly isolated occurrence of the
native vegetation stands in the study area provide further evidence that koalas are unlikely to utilise the study
area.
Threatened amphibians
No threatened amphibians were found to occur in the study area. Green and Golden Bell Frog (Litoria aurea)
was assessed as having a moderate likelihood of occurring within the study area. A Green and Golden Bell
Frog population is still known to occur within five kilometres of the study area. This population is thought to
be supplemented by captive breeding, and can radiate out when conditions are favourable (personal
communications with Dr. Francis Lemckert). Notwithstanding, it is considered to be a remnant population
from the species’ former distribution.
The study area was found to support marginal Green and Golden Bell Frog habitat. That is, when conditions
are favourable, the study area can support adult frogs. Small ponds, artificial dams and First Ponds Creek
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were found to support permanent and semi-permanent bodies of water with native aquatic vegetation and
adjacent grassy areas characteristic of Green and Golden Bell Frog habitat (see Figure 4-12 and Figure
4-13). The aquatic plant Typha orientalis, characteristic of Green and Golden Bell Frog habitat (OEH 2017),
was found to occur at all artificial dams and most of the visited ponds. These small bodies of water were also
found to support the Plague Minnow (Gambusia holbrookii) (see Figure 4-14), an invasive species known to
eat frog eggs, limiting the potential for the study area to support a breeding population.

Figure 4-12 Marginal Green and Golden Bell (Litoria aurea) Frog habitat around an artificial dam
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Figure 4-13 Marginal Green and Golden Bell Frog (Litoria aurea) habitat throughout a series of natural yet modified creeks and
ponds
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Figure 4-14 Gambusia holbrookii, a non-native pest, recorded in the artificial dams and ponds within the study area

Threatened Invertebrates
The study area was surveyed for the presence of the Cumberland Plain Land Snail (Meridolum corneovirens)
and its habitat. No individuals were recorded and much of the potential suitable habitat was disturbed. In the
native vegetation communities (PCTs 835, 849, 724 and 1800) the observed groundcover had either been
removed and mulched, was covered in non-natives and weeds, or did not support the right habitat
components such as fallen logs. Within PCT 724 and 849, the groundcover had been removed and mulched
in large sections or was covered in weeds such as Mother of Millions (see Figure 4-15). In PCT 1800, the
groundcover consisted of a thick layer of Casuarina glauca needles which is unsuitable habitat for the
Cumberland Plain Land Snail (see Figure 4-16). While marginal habitat occurred in the stands of PCT 835
along First Ponds Creek no individuals were recored from the survey effort.
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Figure 4-15 Mother of Millions in the study area

Figure 4-16 The groundcover within the study area did not support optimal Cumberland Plain Land Snail habitat. Much of the
groundcover within the native vegetation was covered in weeds or did not support the required litter coverage
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Opportunistically recorded threatened fauna
A Grey-headed Flying-fox (Pteropus poliocephalus) listed as vulnerable under the BC Act and EPBC Act was
opportunistically recorded flying over the study area. A database search revealed no camps were located
within the study area. According to DoE’s National Flying-fox monitoring viewer, the nearest known camp
occurs at Agnes Banks over 17 kilometres away from the study area. The Grey-headed Flying-fox is known
however, to travel up to 50 kilometres in a single night to forage (TSSC 2001). A nectivorous species, the
Grey-headed Flying-fox commonly feeds on trees from the Eucalyptus, Melaleuca and Banksia genera.
Eucalyptus tereticornis, E. crebra, E. moluccana, Melaleuca nodosa and M. stipoides were recorded in the
study area confirming the presence of foraging habitat.
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Figure 4-17: Recorded threatened species or their potential habitat
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4.4.3 Aquatic results
Neither First Ponds Creek nor the unnamed creek running through the study area have been identified as
Key Fish Habitat by the DPI. Neither waterway nor any of the dams or ponds occurring in the study area have
been declared as aquatic reserves under the FM Act. As such, an aquatic ecology site investigation was not
undertaken as part of the BAR.
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4.5 Areas of outstanding biodiversity value (where applicable)
AOBV are areas of declared critical habitat as prescribed under Part 3 of the BC Act. Part 3 of the Biodiversity
Conservation Regulation 2017 (BC Regulation) establishes the criteria for declaring AOBVs. Currently, there
are four critical habitat declarations in NSW being:
•
•
•
•

Gould’s Petrel
Little penguin population in Sydney’s North Harbour
Mitchell’s Rainforest Snail in Stotts Island Nature Reserve
Wollemi Pine.

As of March 2020, no AOBVs are located within the study area.
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4.6 Other ecological features
Other key ecological features, while not habitat for threatened species, were noted where they provided
habitat for native fauna species. Such features included the presence of an in-use Stingless Bee (Tetragonula
carbonaria) nest (Figure 4-18). The Stingless Bee nest is within the construction footprint and will be directly
impacted by the Proposal.

Figure 4-18 Stingless Bee Tetragonula carbonaria
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Figure 4-19: Other ecological features
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4.7 Wildlife connectivity corridors
A wildlife corridor is a link of habitat, generally native vegetation, which joins two or more areas of similar
wildlife habitat (DEC 2004). Corridors are critical for the maintenance of ecological processes including
facilitating the movement of genes, individuals, species and populations and enabling the continuation of
viable populations (DEC 2004; OEH 2011). Wildlife corridors can be classified on a regional, sub-regional or
local scale.
Regional biodiversity corridors are primary landscape connections between larger important areas of habitat,
either between regions or between significant biodiversity features. Generally, regional biodiversity corridors
are defined as being substantial in width (greater than 500 metres) and provide not only for dispersal of
individual species but act as habitat in their own right (DEC 2004). Sub-regional corridors provide landscape
connections for species movement and dispersal and are generally greater than 300 metres in width (DEC
2004). Local corridors are smaller, less defined linkages that provide local connection of remnant patches of
vegetation and landscape features such as creeklines, gullies, ridgelines and/or wetlands. They may in some
cases be less than 50 metres in width and could be edge affected (DEC 2004).
No wildlife connectivity corridors were mapped in the study area as part of the OEH’s Biodiversity Investment
Opportunities Maps. The nearest mapped corridor, Eastern Creek, occurs 700 metres to the west of the
southern tip of the study area. First Ponds Creek might act as a corridor for aquatic fauna and frogs at times
of heavy inundation. The southern side of First Ponds Creek is however devoid of native trees or shrubs for
about 250 metres making it unlikely that it acts as a corridor for other fauna. The remaining native vegetation
occurs as a series of patches and stands that are disconnected from the closest large extent of native
vegetation at Windsor Downs Nature Reserve, located6.3 kilometres from the study area, and Scheyville
National Park, located 6.0 kilometres from the study area.

4.8 Matters of National Environmental Significance
The following TECs, flora and fauna have been assessed as occurring in the study area or have habitat
occurring in the study area:
•
•
•
•
•

Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest which are critically
endangered under the EPBC Act
Pimelea curviflora var. curviflora which is vulnerable under the EPBC Act
Pimelea spicata which is endangered under the EPBC Act
Pterostylis saxicola which is endangered under the EPBC Act
Grey-headed Flying-fox (Pteropus poliocephalus) which is vulnerable under the EPBC Act.

The Fork-tailed Swift (Apus pacificus), a migratory species under the EPBC Act was assessed with a
moderate likelihood of occurring. The Fork-tailed Swift is unlikely to utilise the study area as nesting or
foraging habitat but may fly over at a height that is unlikely to expose individuals to impact
Only Pimelea curviflora var. curviflora, Pimelea spicata, Pterostylis saxicola and the Grey-headed Flying-fox
have been assessed as potentially occurring or have marginal habitat within the non-certifed extents of the
study area.
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Figure 4-20: MNES
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5. Avoidance and minimisation
The key principle of the TfNSW Biodiversity Guidelines (Roads and Traffic Authority (RTA) 2011) with regards
to managing biodiversity for road development and the associated impact on biodiversity is that the planning
and construction of roads should, in order of consideration, endeavour to:
•
•
•

Avoid and minimise impact first
Mitigate impact where avoidance is not possible
Offset where residual impact cannot be avoided.

Within the proposed road alignment, the direct impact has been avoided by the following design details.
•
•
•

•

•

•

Review of the location of potential temporary Proposal infrastructure such as possible compound sites
and/or laydown areas relative to regional vegetation mapping.
Clearing restricted to the vegetation occurring within the construction footprint. Surrounding bushland
areas will not be impacted as part of the Proposal.
A pre-clearing survey undertaken to ensure hollow bearing trees occurring outside the construction
footprint are marked and protected. The pre-clearing survey will follow the TfNSW Biodiversity
Guidelines Guide 1 (Pre-clearing process) (RTA 2011). If threatened species are recorded during
preclearing surveys, work will be stopped immediately and the TfNSW Unexpected Threatened
Species Find Procedure in the TfNSW Biodiversity Guidelines Guide 1 (Preclearing process) (RTA
2011) will be followed.
Exclusion zones around hollow bearing trees that are not being removed as part of the Proposal
established in accordance with the TfNSW Biodiversity Guidelines Guide 2 (Exclusion zones) (RTA
2011).
An appropriately skilled ecologist on site during clearing operations to ensure hollow bearing trees
outside the construction footprint are protected from the construction impact. The ecologist will also
check hollows for resident fauna (via ground survey) prior to felling to lessen the risk of resident fauna
being harmed during the clearing process by safely removing and translocating them, as per the
staged habitat removal process detailed in the TfNSW Biodiversity Guidelines Guide 4 (Clearing of
vegetation and removal of bushrock) (RTA 2011). Fauna handling will be undertaken in accordance
with the Biodiversity Guidelines Guide 9 (Fauna handling) (RTA 2011).
Residual impact to biodiversity will be offset in line with TfNSW Guideline for Biodiversity Offsets V2.0
(Roads and Maritime 2016).
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6. Impact assessment
6.1 Construction impact
6.1.1 Removal of native vegetation
Biocertified Land
The Proposal will remove up to 4.98 hectares of native vegetation within the biocertified land equivalent to
the following PCTs:
•
•
•
•

PCT 849: Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney
Basin Bioregion Vegetation formation
PCT 724: Broad-leaved Ironbark – Grey Box – Melaleuca decora grassy open forest on clay/gravel
soils of the Cumberland Plain, Sydney Basin Bioregion
PCT 835: Forest Red Gum – Rough-barked Apple grassy woodland on alluvial flats of the
Cumberland Plain, Sydney Basin Bioregion
PCT 1800: Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter Valley.

The clearing of vegetation would likely be associated with the building of the Proposal. A summary of the the
direct impact to each PCT within the biocertified land are provided in Table 6-1.
The occurrence of PCT 849 has been delineated into two condition classes: Moderate and Low/planted.
Vegetation classed as Moderate occurs across the middle and eastern half of Garfield Road East. About 2.10
hectares is proposed to be cleared. The occurrence of PCT 849 is characterised by a canopy assemblage
dominated by Eucalyptus tereticornis and E. moluccana. A shrub layer with species such as Bursaria spinosa
subsp. spinosa, Acacia falcata and the non-native Lantana camara is prominent in this PCT. The groundcover
supports a diverse assemblage of native and non-native species including Brunoniella australis, Glycine
tabacina, Commelina cyanea, Sida rhombifolia and Eragrostis curvula. The Moderate condition class PCT
849 conform to the BC Act TEC Cumberland Plain Woodland in the Sydney Basin Bioregion (critically
endangered), and the EPBC Act TEC Cumberland Plain Shale Woodlands and Shale-Gravel Transition
Forest (critically endangered). The Low/planted condition class to be removed occurs at the intersection of
Garfield Road East and Windsor Road. About 0.65 hectares is proposed to be cleared. The Low/planted
condition class did not conform to a TEC under either the BC Act or EPBC Act.
Like PCT 849, PCT 724 has been delineated into two condition classes: Moderate and Low/planted. The
0.84 hectares of PCT 724 Moderate and proposed to be cleared are located in the eastern half of the study
area. Stands of PCT 724 can be differentiated from stands of PCT 849 by a higher proportion of Eucalyptus
crebra and by their supporting ironstone gravel soils. These stands conform to the BC Act TEC Shale Gravel
Transition Forest (endangered), and to the EPBC Act listed TEC Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest (critically endangered). The Low/planted condition class vegetation to be
impacted - about 0.02 hectares - only occurred in one location to the north of the Garfield Road East and
Windsor Road intersection.
Within the study area, PCT 835 occurred only as one condition class: Moderate. About 0.95 hectares is
proposed to be removed within the biocertified land, some of which is associated with First Ponds Creek.
Two smaller stands also occur in the study area; one at 283 Garfield Road East and the other at 231 Garfield
Road East. These two smaller stands of PCT 835 conform to the TEC River-Flat Eucalypt Forest of the NSW
North Coast, Sydney Basin and South East Corner Biregions (endangered) however they occur on
biocertified land.
The Proposal will require the clearing of 0.42 hectares of PCT 1800. This PCT occurs only as one stand
(within biocertified land), on the south-west side of the Garfield Road East and Windsor Road intersection.
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Casuarina glauca, Eucalyptus tereticornis and Melaleuca spp. were common throughout this stand. The
occurrence of most these species was as small trees, varying from 3 to 7 metres tall, with plastic planterbags around their bases. This indicates that many of them had been planted during revegetation work. Not
all individuals had been planted however and together with the occurrence of juveniles, has led to the
classification of this PCT as Moderate as opposed to Low/planted. PCT 1800 has been assessed as
conforming to the BC Act listed Swamp Oak Floodplain Forest of the NSW North Coast, Sydney Basin and
South East Corner Bioregions (endangered). This PCT did not however conform to the EPBC Act listed
Coastal Swamp Oak Forest (endangered), as the occurrence in the study area did not match the size
requirement (0.5 hectares).
Non-biocertified Land
Three vegetation communities were mapped within the non-biocertifed land around First Ponds Creek; PCT
849, PCT 835 and Exotic grassland with or without scattered regrowth.
About 0.47 hectares of PCT 835 occurred within the non-biocertifed land (Table 6-1). The occurrence of PCT
835 bordered the length of First Ponds Creek. Its occurrence was characterised by mature (over 15 metres
tall) E. tereticornis and smaller (less then 10 meters tall) C. glauca. The mid-story was comparatively sparse,
supporting Bursaria spinosa and the non-naitve Opuntia spp. and Ligustrum sinence. The ground-cover was
more diverse than the canopy and mid-story but also supported more non-naitve species. The intact native
canopy with the occurrence of non-naitves in the lower strata led to the designation of a Moderate condition
class.
All 0.47 hecatres conformed to the TEC River-Flat Eucalypt Forest of the NSW North Coast, Sydney Basin
and South East Corner Biregions. Again, this was because a native canopy was still intact and native species
common to the TEC (such as Cynodon dactylon and Bursaria spinosa) were prevalent in the lower strata.
A small extent of PCT 849 occurs within the non-biocertified land. This stand did not conform to the BC Act
TEC Shale Gravel Transition Forest and did not meet the size and condition requirements to be considered
Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest under the EPBC Act. Table 6-1:
Impact on vegetation.
The Exotic grassland with or without regrowth occurred were native vegetaion had been cleared. The
occurrences of this community in the non-biocertifed land could not be ground-truthed but did not support
any native canopy species. While not conforming to any TEC this community was assessed as supporting
potential habitat for Pimelea spicata and Pimelea curviflora var. curviflora.
Table 6-1. Impacts to vegetation communites within the biocertified and non-biocertified land.
PCT

Status
BC
Act

PCT849: Grey Box – Forest CE
Red Gum grassy woodland
on flats of the Cumberland
Plain, Sydney Basin
Bioregion Vegetation
formation (Moderate)

Garfield Road East Upgrade
Biodiversity Assessment Report

Study area
(hectares)

Construction Construction Construction
footprint
footprint
footprint
(hectares)
(hectares)
(hectares)
nonbiocertified
biocertified

2.95

2.10

EPBC
Act
CE

0

2.10
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PCT

Status
BC
Act

Study area
(hectares)

Construction Construction Construction
footprint
footprint
footprint
(hectares)
(hectares)
(hectares)
nonbiocertified
biocertified

EPBC
Act

PCT849: Grey Box – Forest Red Gum grassy woodland
on flats of the Cumberland
Plain, Sydney Basin
Bioregion Vegetation
formation (Low/planted)

-

1.28

0.87

0.22

0.65

PCT724: Broad-leaved
Ironbark – Grey Box –
Melaleuca decora grassy
open forest on clay/gravel
soils of the Cumberland
Plain, Sydney Basin
Bioregion (Moderate)

E

CE

0.99

0.84

0

0.84

PCT724: Broad-leaved
Ironbark – Grey Box –
Melaleuca decora grassy
open forest on clay/gravel
soils of the Cumberland
Plain, Sydney Basin
Bioregion (Low/planted)

E

-

0.13

0.02

0

0.02

PCT835: Forest Red Gum – E
Rough-barked Apple grassy
woodland on alluvial flats of
the Cumberland Plain,
Sydney Basin Bioregion
(Moderate)

-

2.19

1.42

0.47

0.95

PCT1800: Swamp Oak
open forest on riverflats of
the Cumberland Plain and
Hunter Valley

E

-

0.52

0.42

0

0.42

Exotic grassland with or
without regrowth

-

-

20.71

11.87

2.09

9.78

Mixed planted exotic and
natives

-

-

1.43

0.61

0

0.61

30.20

18.15

2.78

15.37

Total

The Proposal would require the removal of about 11.87 hectares of the exotic grassland with or without
regrowth community, and about 0.61 hectares of the mixed planted exotics and native vegetation community.
The exotic grassland with or without regrowth community covers the largest area of any mapped within the
study area. It occurs throughout the study area, with the largest stands occurring adjacent to the semi-rural
properties in the centre. The Mixed planted exotics and native vegetation community occurs in the southwestern third of the study area, primarily in the residential area. Neither community supports any TECs.
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6.1.2 Removal of threatened fauna habitat
Biocertified land
The threatened fauna habitat identified in the biocertified land includes native forests and woodlands (the
mapped PCTs), planted native and exotic vegetation, the natural ponds and artificial dams, the
culverts/bridge over First Ponds Creek, and the airspace above the study area that supports flyways and
prey (insects) for birds and bats. All of this habitat is expected to be directly impacted by the Proposal and
represents an example of the ‘clearing of native vegetation’, ‘loss of hollow bearing trees’ and ‘removal of
dead wood and dead trees’ key threatening processes.
Within the biocertified land, the Proposal would remove about 4.98 hectares of native forest and woodland
(PCTs 849, 835, 724 and 1800). This native vegetation supports foraging/hunting habitat for the assessed
microchiropteran bats, such as the Little Bent-wing Bat, larger predatory birds, such as the Powerful Owl, the
Cumberland Plain Land Snail and the Grey-headed Flying-fox. Roosting and nesting habitat for the assessed
fauna is also likely to be supported by this native vegetation. The ecological surveys identified five large tree
hollows, greater than 20 centimetres at the widest point, that have been assessed as providing habitat for
non-threated fauna such as Sulphur-crested Cockatoos (Cacatua galerita) and Brush-tailed Possums
(Trichosurus vulpecula). Smaller hollows, less than 20 centimetres at the widest point, were assumed to
occur within the study area and to be directly impacted by the Proposal. One such smaller hollow within the
construction footprint was found to support a native bee (Tetragonula carbonaria) nest. Additionally, some of
the understory also supports sheltering habitat for the Cumberland Plain Land Snail and Green and Golden
Bell Frog.
The tributaries of First Ponds Creek (not the creek itself) support marginal habitat for the Green and Golden
Bell Frog, the Southern Myotis and other non-threatened fauna such as the Striped March Frog. While the
Proposal will maintain the passage of water through the tributaries of First Ponds Creek, the Proposal will
decrease the extent of the supported riparian habitat. The removal of this habitat will not only impact the area
of foraging habitat but will impact the abundance of prey for both the Green and Golden Bell Frog and
Southern Myotis.
Small ponds and artificial dams were recorded within the biocertified areas of the construction footprint. These
ponds and dams support marginal habitat for the Green and Golden Bell Frog, the Southern Myotis and other
non-threatened fauna. The Proposal may directly impact on ponds and dams within the Proposal construction
footprint. Two dams on the southern side of Garfield Road East would need to be dewatered causing a
tempory reduction in size. During operation of the Proposal the pond may be potentially re-watered or infilled.
The reductions in size represent a permanent direct impact with the dewatering representing a temporary
direct impact. As some of these ponds and dams have been mapped as Forested Wetland (PCT 835 and
PCT 1800), their impact represents the key threatening process ‘alteration of the natural flow regimes of
rivers, streams, floodplains and wetlands’.
Non-biocertified land
The direct impact to First Ponds Creek and its associated vegetation represents a loss of sheltering habitat
for threatened and non-threatened frogs and other aquatic fauna such as turtles. Small patches of native
aquatic vegetation - mapped as part of PCT 835 - will be directly impacted by the Proposal, support species
such as Typha orientalis and Phragmites australis, species associated with habitat for frogs. The direct impact
to First Ponds Creek represents an example of the key threatening process, ‘alteration of the natural flow
regimes of rivers, streams, floodplains and wetlands’. It is important ot note that that Proposal is expected to
maintain the passage of water through First Ponds Creek during the construction phase.
The culverts/bridge over First Ponds Creek supports marginal roosting habitat for microchiropteran bats.
While no bats were observed roosting in the culverts/bridge nor were there any signs of habitation, temporary
roosting habitat may occur in the form of impressions left in the concrete from the formwork. The lack of
permanently roosting bats is most likely be because no large cracks were observed. Fairy Martins
(Petrochelidon ariel), however, had made nests in the culverts and were actively using them, indicating that
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temporary bat-roosting is possible. The culvert/bridge habitat over First Ponds Creek will be directly impacted
by the Proposal however this impact is not in itself a key threatening process.
Large tree hollows occurring in the non-biocertifed land along First Ponds Creek will be removed. While these
hollows could potentially support hollow-roosting microbats, they were recorded providing habitat for nonthreatened birds suring the recent surveys.
The stands of PCT 835 occurring along First Ponds Creek were assessed as providing marginal habitat for
the Cumberland Plain Land Snail and the Green and Golden Bell Frog. This vegetation was also assessed
as providing foraging habitat for the threatened microbats listed in Table 6-2 and the Grey-headed Flying
Fox.
Table 6-2: Impact on threatened fauna recorded during current surveys

Species

Potential
occurrence

Impacted by
Proposal?

Impact
biocertified

Impact nonbiocertified

Cumberland Plain Land
Snail (Meridolum
corneovirens)

Moderate
(assumed
present in
inaccedible
land)

Yes

0.95 hectares

0.47 hectares

Eastern False Pipistrelle
Species group
(Falsistrellus tasmaniensis)

Yes

14.89 hectares

0.47 hectares

Eastern Coastal FreeTailed Bat (Micronomus
norfolkensis)

Definite

Yes

14.89 hectares

0.47 hectares

Little Bent-Winged Bat
(Miniopterus australis)

Species group

Yes

14.89 hectares

0.47 hectares

Large Bent-Winged Bat
(Miniopterus orianae
oceanensis)

Species group

Yes

14.89 hectares

0.47 hectares

Southern Myotis (Myotis
macropus)

Species group

Yes

14.89 hectares

0.47 hectares

Grey-headed Flying-fox
(Pteropus poliocephalus)

Recorded

Yes

14.89 hectares

0.69 hectares

Yellow-Bellied SheathtailBat (Saccolaimus
flaviventris)

Probable

Yes

14.89 hectares

0.47 hectares

Greater Broad-Nosed Bat
(Scoteanax rueppellii)

Probable

Yes

14.89 hectares

0.47 hectares

Garfield Road East Upgrade
Biodiversity Assessment Report

84

6.1.3 Removal of threatened flora
Biocertified land
No threatened plants are expected to be directly cleared by the Proposal within the biocertified land surveyed
during the current assessment. However, habitat for Pimelea curviflora var. curviflora and Pimelea spicata
may occur in non-surveyed biocertified land. This habitat corresponds to 1.57 hecatres of the Exotic
grassland with or without scattered regrowth community.
The survey period for Pterostylis saxicola (October) fell outside the survey period for the Proposal. As such,
P. saxicola was assumed to occur in PCTs 849, 835 and 724. The Proposal is expected to impact about 4.46
hectares assessed as supporting the occurrence of P. saxicola.
Non-biocertified land
No threatened plants are expected to be cleared by the Proposal within the non-biocertifed land. Pterostylis
saxicola has been asseumed present in the study area however as it could not be surveyd for. Habitat for
both Pimealea species have been assessed as occuring in the inaccessible grasslands of the non-biocertified
land (Table 6-3).
Table 6-3: Impact on threatened flora

Threatened species Ecosystem Status
or species
BC EPBC
credit
Act Act
species

Habitat
(biocertified)
in the
construction
footprint

Habitat (nonbiocertified) in the
construction
footrprint

Habitat in
the study
area

Marsdenia viridiflora
subsp. viridiflora
endangered
population

Species

E

-

1.42 hectares

0 hectares

2.13 hectares

Pimelea curviflora
var. curviflora

Species

V

V

1.57 hectares

0.24 hectares

2.46 hectares

Pimelea spicata

Species

E

E

1.57 hectares

0.24 hectares

2.46 hectares

Pterostylis saxicola

Species

E

E

4.46 hectares

0.69 hectares

7.54 hectares

6.1.4 Aquatic impact
Neither First Ponds Creek nor the unnamed creek running through the study area have been identified as
Key Fish Habitat by the DPI. Neither waterway nor any of the dams or ponds occurring in the study area
have been declared as aquatic reserves under the FM Act. As such, an aquatic ecology site investigation
was not undertaken as part of the BAR.

6.1.5 Injury and mortality
Injury and mortality of fauna could occur during construction activities as a direct consequence of plant and
machinery clearing vegetation, during the excavation work, during the dewatering of dams or during the
construction of the new road infrastructure. Nesting, roosting, non-flying, aquatic and semi-aquatic fauna are
most at risk of injury or death from plant and machinery. Large tree hollows, greater than 20 centimetres at
the widest point, were recorded within the construction footprint and smaller tree hollow, less than 20
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centimetres at the widest point, have been assumed to occur on site. The fauna utilising these hollows, and
hence likely to be injured or killed when the supporting trees are cleared, can be managed during a ‘preclearing process’ following the TfNSW Biodiversity Guidelines (RTA 2011).
While microchiropteran bats were not recorded in the inspection of the culverts/bridge over First Ponds Creek,
it is still possible that microchiropteran bats may since have moved into this habitat or may utilise the habitat
temporarily in the future. To minimise potential injury and mortality of microchiropteran bats, it is
recommended that the culverts/bridge be re-inspected at least two weeks prior to the commencement of
deconstruction work in accordance with the relevant TfNSW guidelines.
Aquatic and semi-aquatic fauna are at risk of injury or mortality during the dewatering work. To ensure that
the injury and mortality of fauna is minimised during the dewatering work, all work should be conducted in
line with Guide 10: Aquatic habitats and riparian zones of the TfNSW Biodiversity Guidelines (RTA 2011). In
the event that any fauna require relocation or are injured, an ecologist must be present on site during the dewatering work.

6.2 Indirect operational impact
6.2.1 Wildlife connectivity and habitat fragmentation
The Proposal includes some widening of the existing road and the removal of minor areas of edge affected
vegetation. The removal of this vegetation may introduce new barriers to connectivity. The Proposal may
potentially increase the risk to terrestrial fauna crossing the road. No specific terrestrial species have been
identified as likely to be impacted by a significant increase in barriers to connectivity either during construction
or the operation of the Proposal.
Connectivity requirements across Garfield Road East are generally limited with the few adjacent areas of
intact native vegetation in the study area already fragmented through rural residential development, local
roads and subdivisions. A regional wildlife corridor is however mapped outside the Proposal and crosses
Garfield Road West. Some terrestrial and aquatic connectivity across Garfield Road East is provided by
culverts such as the one for First Ponds Creek, near the Edmund Street intersection.

6.2.2 Edge effects on adjacent native vegetation and habitat
Edge effects relate to where ecological processes and interactions are altered along the boundary of two or
more different adjoining habitats. Often at these boundaries, such processes like air temperature, soil
moisture or light intensity may be different to adjoining habitats. Clearing as a result of the Proposal may
facilitate the invasion and spread of exotic species into retained vegetation, reduce the resilience of native
vegetation and change predator-prey relationships.

6.2.3 Invasion and spread of weeds
Exotic weeds are present in many areas of the Proposal and the list of species and obligations for their control
are listed in Table 6-4. High weed densities tend to occur in the disturbed areas adjacent to the existing
roadway. There is a risk of increasing the impact of weeds through:
•
•
•
•

Introduction of new weed species from soils on machinery or introduced fill
Spread of weeds during construction by earth work or runoff
Colonisation of disturbed areas post construction
Increased nutrient runoff particularly an elevation in phosphorus.
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Table 6-4 Exotic weeds in the study area

Weed

Duty

Asparagus Fern (Asparagus aethiopicus)

Prohibition on dealings:
Must not be imported into the State or sold

Bridal creeper (Asparagus asparagoides)

Prohibition on dealings:
Must not be imported into the State or sold

Lantana (Lantana camara)

Prohibition on dealings:
Must not be imported into the State or sold

6.2.4 Invasion and spread of pests
The Mosquito fish (Gambusia sp.) is present in the dam to be dewatered. This dam is connected through
streams to neighbouring waterbodies and the fish will almost certainly be ubiquitously present in these too.
No processes that exacerbate the invasion or spread of pest fauna were identified.

6.2.5 Invasion and spread of pathogens and disease
Soil borne pathogens with the potential to infect plants e.g. Phytophthora, or fauna e.g. Chytrid fungus in
frogs, could be introduced to the site by machinery or imported soils.

6.2.6 Changes to hydrology
Dewatering of the dam has the potential to create erosion and sedimentation at the point of discharge and
introduce water of poor quality into nearby streams.
The Proposal increases the area of impervious watershed which in most cases runs off into existing drainage
lines. Increased flow rates, which may be further increased by new subdivisions, can impact bed and bank
stability of creeks, leading to erosion and increase water turbidity. Two ordered streams will transect the site.
Culvert placement and specifications will allow for forecast predicted flow rates without altering flow regimes.
The operational road surface runoff impact can act as a diffuse source of pollutants such as tyre dust and
hydrocarbons. Accidental spills from vehicles remains a risk on roadways. The water quality treatment
controls required to protect any environmentally sensitive receiving waterways would be incorporated in the
Proposal design and would address both accidental spills and chronic conditions from pollutant loads in
surface rainfall runoff.

6.2.7 Noise, light and vibration
The study area is already subject to noise, light and vibration from traffic on Garfield Road East. Fauna
habitat in the immediate vicinity of the study area is considered to be sub-optimal habitat for these reasons.
The Proposal is unlikely to further increase these effects such that the habitat would be unsuitable for the
suite of fauna species that currently utilise it.

6.2.8 Groundwater dependent ecosystems
About 0.52 hectares of vegetation mapped as a subsurface groundwater dependant ecosystem, discussed
in the section 4 of this report, is to be directly cleared. Hydrological regimes, including groundwater levels
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and flooding regimes, are unlikely to be substantially altered by the Proposal. It is considered unlikely there
will be intersection of the water table or any groundwater drawdown as a result of the Proposal, with required
cuttings being relatively minor. The potential for contamination of groundwater, should groundwater
intersection occur during construction, is low. Considering groundwater levels are unlikely to be altered by
the Proposal, the known and potential groundwater dependant ecosystem in the locality are considered
unlikely to be subject to any indirect impact. It is important to note that this 0.52 hectares of vegetation occurs
within biocertified land.

6.3 Cumulative impact
The Proposal is located within the NWGA and most of the surrounding land is under Biodiversity Certification.
Land adjacent to the eastern half of Garfield Road East in the Riverstone and Riverstone East Planning Stage
2 precinct is planned to accommodate housing subdivisions, some of which are currently under construction.
Under the Biodiversity Certification further impact assessment is not required for these developments and
offsets have already been calculated. The development application for these areas do not allow for detailed
impact to be obtained for practical quantitative analysis.
A portion of the Proposal is located in an area not within biocertified land such as within the riparian corridor
along First Ponds Creek. Direct impact from other projects affecting the First Ponds Creek corridor were not
identified, however cumulative operational impact in the locality are considered for their impact on this riparian
zone. There is unlikely to be a significant impact in the other uncertified area near Windsor Road.
Four projects were found on the DPIE’s major projects register within two kilometres of the Proposal and with
potential cumulative impact. Table 6-5 provides an analysis of the contribution of the Proposal in the locality
to ecological impact in a local and regional context due to development. The Garfield Road West Upgrade is
currently in the assessment stage and also covers both non-biocertifed and biocertified land. It has been
included in Table 6-5 however, details on the project’s impacts cannot yet be provided.
Table 6-5: Past, present and future projects

Proposal

Biodiversity value
impacted

Construction impact

Operational impact

Vineyard - Rouse Hill
Transmission Line

Vegetation

Unknown – Proposal at
determination stage.
Some vegetation clearing.
No likely indirect impact to
areas outside of
biocertification

Vegetation can be
retained in the easement
with management of
canopy growth.

Sikh Grammar School
Rouse Hill

PCT 849

Removal of 0.07 ha of low
quality PCT 849. (mostly
canopy)

Increased storm water
runoff.

Schofields Public School
Redevelopment

Native trees from
Cumberland Plain
Shale woodland
community however
intact PCT not
present.

46 trees removed, which
is relatively insignificant
compared to tree loss
predicted for new housing
in the district.

No operational impact
would be anticipated.
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Proposal

Biodiversity value
impacted

Construction impact

Operational impact

NWGA Implementation
Plan – Riverstone and
Riverstone East

Native vegetation,
EEC, threatened
species habitat.

Most remnant vegetation
is likely to be cleared in
lots adjacent to Garfield
Road East, East of
Edmund Road and in the
areas indicated in the
Riverstone East Precinct
Stage 2 plan. Impact is
assessed and offset under
biocertification.

It is not practical to
calculate quantitative
impact in biocertified land
but cumulative impact to
the riparian corridors not
certified are likely to
include additional:
• peak flow rates
• reduced water quality
• increase weed
invasion.

Garfield Road West

Native vegetation,
TECs, threatened
species habitat.

TBC

TBC

6.4 Assessments of significance
A total of 32 tests and assessments of significance were carried out for threatened species, populations
and/or communities that may occur in the non-biocertified land and could be impacted by the Proposal. A
summary of the results of these assessments are provided in Table 6-6.
Table 6-6: Example table that summarises the findings of significance assessments.

BC Act significance assessments
Threatened species, or communities

Significance assessment
question1

Likely significant
impact?

a

b

c

d

e

River-Flat Eucalypt Forest on Coastal Floodplains of
the NSW North Coast, Sydney Basin and South East
Corner Bioregions

X

N

N

N

Y

No

Pimelea curviflora var. curviflora

N

X

N

N

N

No

Pimelea spicata

N

X

N

N

N

No

Pterostylis saxicola

N

X

N

N

N

No

Cumberland Plain Land Snail (Meridolum
corneovirens)

N

X

N

N

N

No

Eastern Coastal Free-tailed Bat (Micronomus
norfolkensis)

N

X

N

N

N

No

Grey-headed Flying-fox (Pteropus poliocephalus)

N

X

N

N

N

No

Greater Broad-nosed Bat (Scoteanax rueppellii)

N

X

N

N

N

No

Southern Myotis (Myotis macropus)

N

X

N

N

N

No
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BC Act significance assessments
Eastern False Pipistrelle (Falsistrellus tasmaniensis)

N

X

N

N

N

No

Little Bent-wing Bat (Miniopterus australis)

N

X

N

N

N

No

Large Bent-wing Bat (Miniopterus orianae oceanensis)

N

X

N

N

N

No

Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) N

X

N

N

N

No

Green and Golden Bell Frog (Litoria aurea)

N

X

N

N

N

No

White-bellied Sea-eagle (Haliaeetus leucogaster)

N

X

N

N

N

No

Little Eagle (Hieraaetus morphnoides)

N

X

N

N

N

No

Square-tailed Kite (Lophoictinia isura)

N

X

N

N

N

No

Powerful Owl (Ninox strenua)

N

X

N

N

N

No

Little Lorikeet (Glossopsitta pusilla)

N

X

N

N

N

No

Regent Honeyeater (Anthochaera phrygia)

N

X

N

N

N

No

Varied Sittella (Daphoenositta chrysoptera)

N

X

N

N

N

No

Painted Honeyeater (Grantiella picta)

N

X

N

N

N

No

Swift Parrot (Lathamus discolor)

N

X

N

N

N

No

EPBC Act Assessments
Threatened species, or communities

Important population2

Likely significant
impact?

Pimelea curviflora var. curviflora

N

No

Pimelea spicata

N

No

Pterostylis saxicola

N

No

Grey-headed Flying-fox (Pteropus poliocephalus)

N

No

Green and Golden Bell Frog (Litoria aurea)

N

No

Regent Honeyeater (Anthochaera phrygia)

N

No

Swift Parrot (Lathamus discolor)

N

No

Painted Honeyeater (Grantiella picta)

N

No

Fork-tailed Swift (Apus pacificus) - Migratory

NA

No

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

Under Section 7.2 of the BC Act, a proposed development or activity is likely to significantly affect
threatened species or ecological communities, or their habitats if:

Garfield Road East Upgrade
Biodiversity Assessment Report

90

a) in the case of a threatened species, whether the proposed development or activity is likely to have
an adverse effect on the life cycle of the species such that a viable local population of the species is
likely to be placed at risk of extinction
b) in the case of an EEC or critically endangered ecological community (CEEC), whether the proposed
development or activity:
i. is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
ii. is likely to substantially and adversely modify the composition of the ecological community such
that its local occurrence is likely to be placed at risk of extinction.
c) in relation to the habitat of a threatened species or ecological community:
i. the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity
ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as a result of the proposed development or activity, and
iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species or ecological community in the locality.
d) whether the proposed development or activity is likely to have an adverse effect on any declared
area of outstanding biodiversity value, either directly or indirectly
e) whether the proposed development or activity is or is part of a key threatening process or is likely to
increase the impact of a key threatening process.
A ‘population of a species’ as determined by the EPBC Act is an occurrence of the species in a particular
area. In relation to critically endangered, endangered or vulnerable threatened species, occurrences
include but are not limited to:
a) a geographically distinct regional population, or collection of local populations, or
b) a population, or collection of local populations, that occurs within a particular bioregion.
Important Population as determined by the EPBC Act is one that for a vulnerable species:
a) is likely to be key source populations either for breeding or dispersal
b) is likely to be necessary for maintaining genetic diversity
c) is at or near the limit of the species range.
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7. Mitigation
Mitigation measures and safeguards to avoid and minimise impact of the Proposal on the biodiversity values
identified in the study area are detailed in Table 7-1. Consideration has been afforded to including mitigation
measures and safeguards appropriate for implementation at each phase of the Proposal, such as before,
during and after the proposed work. These mitigation measures and safeguards are primarily based off the
best practice management measures in the Biodiversity Guidelines: Protecting and managing biodiversity on
RTA projects (RTA 2011).
Table 7-1 provides the proposed safeguards and mitigation measures recommended for the Proposal.
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Table 7-1: Mitigation measures

Impact

Mitigation measures

Timing and
duration

Removal of native
vegetation

Native vegetation removal will be minimised through detailed design.

Detailed design

Pre-clearing surveys will be undertaken in accordance with Guide 1:
Pre-clearing process of the Biodiversity Guidelines: Protecting and
managing biodiversity on RTA projects (RTA 2011).

Prior to
construction

Vegetation removal will be undertaken in accordance with Guide 4:
Clearing of vegetation and removal of bushrock of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA projects (RTA
2011).

During construction Effective

Native vegetation will be re-established in accordance with Guide 3: Reestablishment of native vegetation of the Biodiversity Guidelines:
Protecting and managing biodiversity on RTA projects (RTA 2011).

Post construction

The unexpected species find procedure is to be followed under
Biodiversity Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011) if TECs, not assessed in the biodiversity
assessment, are identified in the construction footprint.

During construction Proven

Clearing limits and exclusion zones clearly identified prior to work
within/adjacent to TECs.

During construction Effective
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mitigation

Residual
impactanticipated
Removal of native
vegetation

Effective

Effective
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Impact

Removal of
threatened species
habitat and habitat
features

Mitigation measures

Timing and
duration

Likely
efficacy of
mitigation

A Flora and Fauna Management Plan will be prepared in accordance
with Biodiversity Guidelines: Protecting and Managing Biodiversity on
RTA Projects (RTA 2011) and implemented as part of the Construction
Environmental Management Plan (CEMP). It will include, but not be
limited to:

Prior to
construction

Effective

Detailed design

Effective

•

Plans showing areas to be cleared and areas to be protected,
including exclusion zones, protected habitat features and
revegetation areas

•

Requirements set out in the Landscape Guideline (RTA 2008)

•

Pre-clearing survey requirements

•

Procedures for unexpected threatened species finds and fauna
handling

•

Procedures addressing relevant matters specified in the Policy
and guidelines for fish habitat conservation and management (DPI
Fisheries 2013)

•

Protocols to manage weeds and pathogens.

Habitat removal will be minimised through detailed design.

Habitat removal will be undertaken in accordance with Guide 4: Clearing During construction Effective
of vegetation and removal of bushrock of the Biodiversity Guidelines:
Protecting and managing biodiversity on RTA projects (RTA 2011).
Habitat will be replaced or re-instated in accordance with Guide 5: Reuse of woody debris and bushrock and Guide 8: Nest boxes of the
Biodiversity Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011). This will include installation of nest boxes to
replace lost hollows and salvage and re-use/installation of hollows from
hollow bearing trees that are removed.
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impactanticipated

Removal of around 10
hollow bearing
trees/stags

During construction Proven
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Impact

Mitigation measures

Timing and
duration

Likely
efficacy of
mitigation

Residual
impactanticipated

During construction Proven
The unexpected species find procedure is to be followed under
Biodiversity Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011) if threatened fauna, not assessed in the biodiversity
assessment, are identified in the construction footprint.
The unexpected species find procedure is to be followed under
During construction Proven
Biodiversity Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011) if threatened fauna, not assessed in the biodiversity
assessment, are identified in the Proposal site.
Important habitat features such as woody debris and bushrock would be
re-used in suitable locations nearby, in accordance with Biodiversity
Guidelines: Guide 5 Re-use of woody debris and bushrock (RTA 2011).

During construction Proven

A fauna management plan will be prepared to minimise the impact
of the Proposal on resident fauna. The management plan will
address as a minimum:

Prior to
construction

•
•

Removal of
threatened plants

Effective

The design, installation and monitoring of nest boxes
Methods for relocating hollows limbs and hollow trunks to the
surrounding native vegetation.

Pre-clearing surveys will be undertaken in accordance with Guide 1:
Pre-clearing process of the Biodiversity Guidelines: Protecting and
managing biodiversity on RTA projects (RTA 2011).

During construction Proven

Clearing limits and exclusion zones clearly identified prior to work within
the vicinity of conserved native vegetation.

During construction Effective

The unexpected species find procedure is to be followed under
Biodiversity Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011) if threatened flora species, not assessed in the
biodiversity assessment, are identified in the construction footprint.

During construction Proven
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Impact

Aquatic
impact

GDEs

Changes to
hydrology

Mitigation measures

Timing and
duration

Likely
efficacy of
mitigation

Aquatic habitat will be protected in accordance with Guide 10: Aquatic
habitats and riparian zones of the Biodiversity Guidelines: Protecting
and managing biodiversity on RTA projects (RTA 2011) and Section
3.3.2 Standard precautions and mitigation measures of the Policy and
guidelines for fish habitat conservation and management Update 2013
(DPI Fisheries 2013).

During construction Effective

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

Prior to and during
construction

Effective

Dam dewatering process will be prepared and implemented as part of
the CEMP in accordance with the Technical Guideline Environmental
Management of Construction Site Dewatering (RTA 2011)

Prior to and during
construction

Effective

A site-specific Erosion and Sediment Control Plan/s will be prepared and Prior to and during
implemented as part of the SWMP. The plan will include arrangements
construction
for managing wet weather events, including monitoring of potential highrisk events (such as storms) and specific controls and follow-up
measures to be applied in the event of wet weather.

Effective

An emergency spill kit is to be kept on site at all times. All staff are to be
made aware of the location of the spill kit and trained in its use. If an
incident e.g. spill, occurs, the TfNSW Environmental Incident
Classification and Management Procedure is to be followed and the
TfNSW Services Contract Manager notified as soon as practicable.

During construction Effective

Interruptions to water flows associated with GDEs will be minimised
through detailed design.

Detailed design

Effective

Changes to existing surface water flows will be minimised through
detailed design.

Detailed design

Effective
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Impact

Mitigation measures

Timing and
duration

Likely
efficacy of
mitigation

Residual
impactanticipated

Edge effects
on adjacent native
vegetation and
habitat

Exclusion zones will be set up at the limit of clearing in accordance with
Guide 2: Exclusion zones of the Biodiversity Guidelines: Protecting and
managing biodiversity on RTA projects (RTA 2011).

During
construction

Effective

None

Clearing limits and exclusion zones clearly identified prior to
within/adjacent Cumberland Plain Woodland, Shale Gravel Transition
Forest, River Flat Eucalypt Forest and Swamp Oak Floodplain Forest.

During construction Effective

Injury and
mortality of fauna

Fauna will be managed in accordance with Guide 9: Fauna handling of
the Biodiversity Guidelines: Protecting and managing biodiversity on
RTA projects (RTA 2011).

During
construction

Implementation of two stage clearing process to allow fauna to disperse
from habitat voluntarily; inspection of hollows by experienced
ecologist/fauna spotter/catcher prior to and after clearing of hollow
bearing trees/stags to safely remove and relocate any injured /displaced
fauna.

During construction Effective

Establishment of clearing limits and exclusion zones within/adjacent to
Cumberland Plain Woodland and Swamp Oak Floodplain Forest.

During construction Effective

Weed species will be managed in accordance with Guide 6: Weed
management of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).

During
construction

Establishment of clearing limits and exclusion zones within/adjacent to
Cumberland Plain Woodland and Swamp Oak Floodplain Forest.

During construction Effective

Invasion and
spread of weeds

Invasion and
spread of pests

Effective

Effective

To prevent the spread of weed seed, all weed material removed will be
During construction Effective
disposed of in a suitable waste facility and not mulched on site. This is to
avoid the reintroduction and further spread of weeds in the area.
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Impact

Mitigation measures

Timing and
duration

Machinery will be washed following best practice hygiene protocols prior
to being brought to site to prevent the spread of weed seed, pathogens
and fungi. Hygiene protocols will be undertaken in accordance with the
requirements of the Biodiversity Guidelines: Guide 7
(Pathogen management) (RTA 2011).

During construction Effective

Pest species will be managed within the construction footprint.

During construction Effective

Invasion and
spread of
pathogens and
disease

Pathogens will be managed in accordance with Guide 2: Exclusion
zones of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).

During construction Effective

None

Noise, light and
vibration

Shading and artificial light impact will be minimised through detailed
design.

Detailed design

Neglible
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8. Offset strategy
8.1 Quantification of impact
Biocertified Land
The desktop assessment identified that a large proportion of the study area has been biocertified. As such,
the offsetting for all biocertified land has already been determined and is not subject to this assessment. The
vegetation that has not been biocertified – about 0.50 hectares – is still subject to the TfNSW Guideline for
Biodiversity Offsets (Roads and Maritime 2016) (Table 8-1).
Table 8-1 Offset thresholds for REFs (Roads and Maritime 2016) applied to the non-biocertified land

Description of activity or
impact

Consider offsets or
supplementary measures

Subject
species/populations/ecological
communities meeting
threshold

Activities in accordance with
TfNSW
Environmental assessment
procedure: Routine and Minor
Works (RTA 2011)

No

NA

Work on cleared land,
plantations, exotic vegetation
where there are no threatened
species or habitat present.

No

NA

Work involving clearing of
vegetation planted as part of a
road corridor landscaping
program. This includes where
threatened species or species
comprising listed ecological
communities have been used for
landscaping purposes.

No

NA

Work involving clearing of
national or NSW listed CEEC.

Where there is any clearing of an
CEEC in moderate to good
condition

No. No CEEC occurs within the
non-bio certified land.

Work involving clearing of
nationally listed TEC or
nationally listed threatened
species habitat

Where clearing >1 hectares of a
TEC or habitat in moderate to
good condition.

No. Only 0.69 hectares of
Pterostylis saxicola habitat.
Includes habitat for Meridolum
corneovirens, Pimelea spicata and
Pimelea curviflora subsp.
curviflora

Work involving clearing of NSW
endangered or vulnerable
ecological community

Where clearing > 5 hectares or
where the ecological community
is subject to an SIS.

No. The Proposal will not clear > 5
hectares of endangered or
vulnerable TEC.
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Description of activity or
impact

Consider offsets or
supplementary measures

Subject
species/populations/ecological
communities meeting
threshold

Work involving clearing of NSW
listed threatened species habitat
where the species is a species
credit species as defined in the
OEH TSPD.

Where clearing > 1 hectares or
where the species is the subject
of an SIS.

No. The Proposal will not clear
over 1 hectare of threatened
species habitat that is subject to
an SIS.

Work involving clearing of NSW
listed threatened species habitat
and the species is an ecosystem
credit species as defined in the
OEH TSPD.

Where clearing > 5 hectares or
where the species is the subject
of an SIS.

No. The Proposal will not clear
over 5 hectares of threatened
species habitat that is subject to
an SIS.

No offsetting is required for the non-biocertified land.
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9. Conclusion
The Proposal will primarily impact land that is biocertified under State Environment Planning Policy (Sydney
Region Growth Centres) (2006).The biocertifed land within the study area supports the following
communities:
•

PCT 849: Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin
Bioregion

•

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

•

PCT 724: Broad-leaved Ironbark – Grey Box – Melaleuca decora grassy open forest on clay/gravel
soils of the Cumberland Plain, Sydney Basin Bioregion

•

PCT 1800: Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter Valley

•

Exotic grassland with or without scattered regrowth

•

Mixed planted exotics and native vegetation.

Impacts to this vegetation (and the habitat it supports) is not subject to this assessment and will not require
any offsets.
The area of land that is not biocertified is significantly smaller than that which is certified. Only three vegetation
communities were recorded in the non-biocertified land; PCT 835, PCT 849, and Exotic grassland with or
without scattered regrowth. The occurrence of PCT 835 conformed to the TEC River Flat Eucalypt Forest in
the Sydney Basin, North Coast and South East Corner Bioregions. PCT 849 did not conform to the Final
Determination for Cumberland Plain Woodland.
Targeted threatened flora surveys were conducted across both the biocertifed and non-biocertified land but
were unable to find any threatened species or populations. Exotic grassland with or without scattered
regrowth community that occurred on the biocertifed land. Pterostylis saxicola can only be surveyed for in
October, so was assessed as occurring throughout the study area in potentially suitable habitat. Tests of
significance on each of these species was determined to have a non-significant impact.
Tests of significance on the incidentally recorded Grey-headed Flying Fox (Pteropus poliocephalus) and the
Cumberland Plain Land Snail (Meridolum corneovirens) for which marginal habitat occurred, determined the
Proposal would not have a significant impact. Habitat assessments conducted for threatened
microchiropteran bats did not locate any roosting bats at the bridge/culverts over First Ponds Creek.
Additonally, the presence of Gambusia holbrookii in the waterbodies of the study area led to the determination
of potential Green and Golden Bell Frog (Litoria aurea) habitat as marginal only.
The Eastern Coastal Free-tailed Bat (Mormopterus norfolkensis) and the Greater Broad-nosed Bat
(Scoteanax rueppellii) were recorded within the study area. These bats typically roost in tree hollows. Large
tree hollows were recorded within the non-biocertifed land however they were observed to be inhabited by
birds – and therefore unlikely bats. Impacts to these tree hollows will not have a significant impact on the
Eastern Coastal Free-tailed Bat or the Greater Broad-nosed Bat.
Mitigation measures have been recommended to reduce the impact on threatened and non-threatened
species, populations and ecological communities and their habitats. The most important of these measures
include:
•
•
•

Minimising impact through detailed design
Adhering to the Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA
2011).
Undertaking another inspection of the culverts/bridge over First Ponds Creek prior to work for any
microchiropteran bats that may have moved into this habitat.

Garfield Road East Upgrade
Biodiversity Assessment Report

101

10.

References

Bureau of Meteorology (BOM), 2017, Groundwater Dependent Ecosystems Atlas, Commonwealth of
Australia, Canberra.
Commonwealth of Australia (2016) Threat abatement plan for infection of amphibians with chytrid fungus
resulting in chytridiomycosis.
Cropper, S. C., 1993, Management of endangered plants, CSIRO, East Melbourne.
Department of Environment and Conservation (DEC), 2004, Threatened Biodiversity Survey and
Assessment Guidelines for Developments and Activities – Working Draft, NSW Department of Environment
and Conservation, NSW.
Department of Environment and Conservation NSW (2005) Draft Recovery Plan for the Green and Golden
Bell Frog (Litoria aurea). DEC NSW, Hurstville, NSW.
Department of Environment and Energy (DoEE), 2018, Conservation advice (incorporating listing advice)
for the Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East Queensland
ecological community. Canberra: Department of the Environment and Energy.
Department of the Environment and Energy (DoEE), 2019, Conservation Advice: Hirundapus caudacutus
(White-throated Needletail). Canberra: Department of the Environment and Energy.
Department of the Environment (DoE), 2013, Matters of National Environmental Significance: Significant
impact guidelines 1.1, Commonwealth of Australia, Canberra.
Department of the Environment (DoE), 2015, Draft referral guideline for 14 birds listed as migratory species
under the EPBC Act.
Department of the Environment (DoE) (2015) National Flying-fox monitoring viewer. Available at
http://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf. Last checked 13 March 2020.
Commonwealth of Australia, Canberra, ACT.
Department of the Environment (DoE), 2016, Conservation Advice: Lathamus discolour - Swift Parrot
Department of the Environment (DoE), 2016, National Recovery Plan for the Regent Honeyeater
(Anthochaera phrygia).
Department of Environment and Conservation (2005). Pimelea spicata R. Br. Recovery Plan. Department
of Environment and Conservation (NSW), Hurstville NSW. Available from:
http://www.environment.gov.au/biodiversity/threatened/recovery-plans/national-recovery-plan-pimeleaspicata. In effect under the EPBC Act from 10-Nov-2006.
Department of Environment and Energy (DoEE) (2017) Draft Recovery Plan for the Grey-headed Flying-fox
Pteropus poliocephalus. Commonwealth of Australia, Canberra, ACT.
Department of the Environment, Water, Heritage and the Arts (DEWHA), 2010a, Survey guidelines for
Australia’s threatened frogs, Commonwealth of Australia.
Department of the Environment, Water, Heritage and the Arts (DEWHA), 2010b, Cumberland Plain Shale
Woodlands and Shale-Gravel Transition Forest: A guide to identifying an protecting the nationally
threatened ecological community, Commonwealth of Australia, Canberra.
Higgins, P.J. (ed.), 1999, Handbook of Australian, New Zealand and Antarctic Birds. Volume Four - Parrots
to Dollarbird. Melbourne: Oxford University Press.
Jacobs Australia, 2017, The Northern Road Upgrade – Mersey Road, Bringelly to Glenmore Parkway,
Glenmore Park: Biodiversity assessment report, NSW Government, Sydney.

Garfield Road East Upgrade
Biodiversity Assessment Report

102

McConville, A. (2020) Bat Call Identification: Garfield Rd East, Riverstone, NSW. Unpublished report
prepared for SMEC Australia.
NSW Department of the Environment and Conservation (DoEC), 2006, NSW Recovery Plan for the Large
Forest Owls: Powerful Owl (Ninox strenua), Sooty Owl (Tyto tenebricosa) and Masked Owl (Tyto
novaehollandiae) DEC, Sydney.
NSW Department of Planning, Industry and Environment (DPIE), 2019, Biodiversity Values Map and
Thresholds Tool. Department of Planning, Industry and Environment, Sydney.
NSW National Parks and Wildlife Services (NSW NPWS), 2003, Environmental Impact Assessment
Guidelines – Green and Golden Bell Frog (Litoria aurea).
New South Wales National Parks and Wildlife Service (NPWS), 2004, Endangered Ecological Community
Information: Cumberland Plain Woodland.
Office of Environment and Heritage (OEH), 2010, NSW Scientific Committee – final determination Little
eagle (Hieraatus morphnoides) (Gould 1841) - vulnerable species listing.
Office of Environment and Heritage (OEH), 2010, NSW Scientific Committee final determination – Varied
Sittella.
Office of Environment and Heritage (OEH), 2011, Corridors and connectivity: Conservation management
note, Office of Environment and Heritage, Sydney.
Office of Environment and Heritage (OEH), 2013, Remnant Vegetation of the western Cumberland
subregion, 2013 Update. VIS_ID 4207, NSW Government, Sydney.
Office of Environment and Heritage (OEH), 2014, NSW Biodiversity Offsets Policy for Major Projects, Office
of Environment and Heritage, Sydney.
Office of Environment and Heritage (OEH), 2015, Subject Lands Maps for Biodiversity Certification of
Sydney Region Growth Centres – Ammendment 1. Office of Environment and Heritage, Sydney.
Office of Environment and Heritage (OEH), 2016a, The Native Vegetation of the Sydney Metropolitan Area.
VIS_ID 4489, NSW Government, Sydney.
Office of Environment and Heritage (OEH), 2016b, NSW Guide to Surveying Threatened Plants, Office of
Environment and Heritage, Sydney.
Office of Environment and Heritage (OEH), 2017a, Biodiversity Assessment Method, Office of Environment
and Heritage, Sydney.
Office of Environment and Heritage (OEH), 2017, Threatened Species Profile. Green and Golden Bell Frog.
Obtained from https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10483 on the
02/03/2020.
Office of Environment and Heritage (OEH), 2017, Little Eagle – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20131 on April 14 2020.
Office of Environment and Heritage (OEH), 2017, Little Lorikeet – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20111on April 15 2020.
Office of Environment and Heritage (OEH), 2017, Painted Honeyeater – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10357on April 15 2020.
Office of Environment and Heritage (OEH), 2017, Powerful Owl – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10562 on April 15 2020.
Office of Environment and Heritage (OEH), 2017, Square-tailed Kite – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedSpeciesApp/profile.aspx?id=10495 on April 14 2020.
Garfield Road East Upgrade
Biodiversity Assessment Report

103

Office of Environment and Heritage (OEH), 2017, Swift Parrot – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10455 on April 15 2020.
Office of Environment and Heritage (OEH), 2017, Varied Sittella – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20135on April 15 2020.
Office of Environment and Heritage (OEH), 2018, Australasian Bittern – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedSpeciesApp/profile.aspx?id=10105on April 16 2020.
Office of Environment and Heritage (OEH), 2018, Black Bittern – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedSpeciesApp/profile.aspx?id=10441on April 15 2020.
Office of Environment and Heritage (OEH), 2019, Regent Honeyeater – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10841on April 15 2020.
Office of Environment and Heritage (OEH), 2019, White-bellied Sea-eagle – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20322 on April 14 2020.
Office of Environment and Heritage (OEH), 2018, NSW survey guide for the Biodiversity Assessment
Method: ‘Species credit’ threatened bats and their habitats, State of NSW and Office of Environment and
Heritage, Sydney South.
Office of Environment and Heritage (OEH), 2018, Threatened Species Test of Significance Guidelines.
Office of Environment and Heritage, Sydney.
Office of Environment and Heritage (OEH), 2019a, Plant community types: Frequently asked questions:
What is the relationship between the plant community types classification and threatened ecological
communities?, https://www.environment.nsw.gov.au/research/PCTfaq.htm#PCT6, Accessed: 5 June 2019
Office of Environment and Heritage (OEH), 2019b, Threatened Species Profile. Shale Gravel Transition
Forest. Obtained from https://www.environment.nsw.gov.au/threatenedSpeciesApp/profile.aspx?id=10754
on the 26/02/2020
Office of Environment and Heritage (OEH), 2019, Cumberland Plain Land Snail – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedSpeciesApp/profile.aspx?id=10526 on March 17 2020.
Office of Environment and Heritage (OEH), 2020, Greater Broad-nosed Bat – profile. Obtained from
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10748 on March 17 2020
Office of Environment and Heritage (OEH), (2019) Spiked Rice-flower - profile,
https://www.environment.nsw.gov.au/ThreatenedSpeciesApp/profile.aspx?id=10632
Pennay M, Law B, Reinhold L 2004. Bat calls of New South Wales: Region based guide to the echolocation
calls of microchiropteran bats, NSW Department of Environment and Conservation, Hurstville.
PlantNet (2019). Pimelea spicata R.Br.. National Herbarium of NSW. http://plantnet.rbgsyd.nsw.gov.au/cgibin/NSWfl.pl?page=nswfl&lvl=sp&name=Pimelea~spicata
Roads and Maritime Services (Roads and Maritime), 2016, Guideline for Biodiversity Offsets V2.0, NSW
Government, Sydney.
Roads and Maritime Services (Roads and Maritime), 2019, M12 Motorway Environment Impact Statement:
Appendix E Biodiversity assessment report, NSW Government, Sydney.
Roads and Traffic Authority (RTA), 2011, Biodiversity Guidelines: Protecting and managing biodiversity on
RTA projects, Roads and Traffic Authority of New South Wales.
Royal Botanic Gardens and Domain Trust, n.d., PlantNET,
http://plantnet.rbgsyd.nsw.gov.au/copyright.html, accessed 2019-2020.

Garfield Road East Upgrade
Biodiversity Assessment Report

104

Saving Our Species (SoS) (2018). Help save the Spiked Rice-flower. NSW Government.
https://www.environment.nsw.gov.au/savingourspeciesapp/ViewFile.aspx?ReportProjectID=247&ReportPro
fileID=10632
Serov, P., Kuginis, L. and Williams, J.P., 2012, Risk assessment guidelines for groundwater dependent
ecosystems, NSW Department of Primary Industries, Office of Water, Sydney.
SLR Global Environmental Solutions, 2013, North West Rail Link Tallawong Road, Schofields. Tallawong
Rapid Transit Facility. Flora and Fauna Assessment, NSW Government, Sydney.
Tozer MG, 2003, The native vegetation of the Cumberland Plain, western Sydney: a systematic
classification and field identification of communities. Cunninghamia 8, 1-25
Tozer, M. G., Tuner, K., Simpson, C., Keith, D. A., Beukers, P., MacKenzie, B., Tindall, D. and Pennay, C.
(2010), Native vegetation of southeast NSW: a revised classification and map for the coast and eastern
tablelands.
Threatened Species Scientific Committee (TSSC), 2001, Commonwealth Listing Advice on Pteropus
poliocephalus (Grey-headed Flying-fox). Available from
http://www.environment.gov.au/biodiversity/threatened/conservation-advices/pteropus-poliocephalus
Zimmerman, B.L. (1994). Audio strip transects. In: Heyer, W.R., M.A Donnelly, R.W. McDiarmid, L.C.
Hayek & M.S. Foster, eds. Measuring and Monitoring Biological Diversity. Standard Methods for
Amphibians. Smithsonian Institution Press, Washington, DC

Garfield Road East Upgrade
Biodiversity Assessment Report

105

Annexure A
Species recorded
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Recorded flora
Family

Scientific Name

Common
name

Status

Cover in each plot#

BC EPBC 1
Act Act

2

3

4

-

-

0.1

0.1

0.1

-

-

0.5

-

-

-

-

-

-

-

-

-

-

Acanthaceae

Brunoniella
australis

Blue Trumpet

Amaranthaceae

Amaranthus
viridis*

Green
Amaranth

Amygdalaceae

Prunus persica*

Anthericaceae

Arthropodium
milleflorum

Anthericaceae

Arthropodium spp.

Apiaceae

Centella asiatica

Indian
Pennywort

Apiaceae

Coriandrum
sativum

Coriander

Apiaceae

Cyclospermum
leptophyllum*

Slender
Celery

-

-

Apocynaceae

Araujia sericiflora*

Moth Vine

-

-

1.0

Asparagaceae

Asparagus
aethiopicus*

Asparagus
Fern

-

-

1.0

Asparagaceae

Asparagus
asparagoides*

Bridal
Creeper

-

-

0.5

Asphodelaceae

Aloe* spp.

-

-
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Pale Vanillalily

5

6

7

8
(extra)

Incidental
observation

X
0.1
0.1
0.3

0.1

0.1
0.1

0.1
0.05

0.5
1.0

0.1

0.5

X
X

X
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Family

Scientific Name

Asteraceae

Aster* spp.

Asteraceae

Aster subulatus*

Asteraceae
Asteraceae

Common
name

Status

Cover in each plot#

BC EPBC 1
Act Act

2

3

4

5

6

-

-

Wild Aster

-

-

Bidens pilosa*

Cobbler's
Pegs

-

-

Bidens
subalternans*

Greater
Beggar's
Ticks

-

-

5.0

Asteraceae

Calotis cuneifolia

Purple BurrDaisy

-

-

0.05

Asteraceae

Calotis lappulacea

Yellow Burrdaisy

-

-

Asteraceae

Cirsium vulgare*

Spear Thistle -

-

0.1

0.1

Asteraceae

Conyza
bonariensis*

Flaxleaf
Fleabane

-

-

0.1

0.5

Asteraceae

Gamochaeta* spp.

-

-

Asteraceae

Hypochoeris
radicata*

-

-

0.25

1.0

Asteraceae

Senecio
Fireweed
madagascariensis*

-

-

0.05

0.25

Asteraceae

Taraxacum
officinale*

-

-
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Catsear

Dandelion

7

8
(extra)

1

1

Incidental
observation

0.1
0.1
0.1

0.3
0.05
0.01
0.1

0.01

X
X
X

0.1
0.2

0.2

X

0.1
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Family

Scientific Name

Common
name

Basellaceae

Anredera
cordifolia*

Madeira Vine

Bignoniaceae

Jacaranda
mimosifolia*

Jacaranda

Brassicaceae

Brassica* spp.

Brassicaceae

Status

Cover in each plot#

BC EPBC 1
Act Act

2

-

-

-

-

0.1

Brassica

-

-

0.3

Lepidium
africanum*

Common
Peppercress

-

-

0.1

Brassicaceae

Lepidium spp.

A
Peppercress

-

-

Cactaceae

Opuntia* spp.

-

-

Campanulaceae

Lobelia concolor

Posion Pratia -

-

Casuarinaceae

Casuarina glauca

Swamp Oak

-

-

-

-

Chenopodiaceae Atriplex
australasica
Chenopodiaceae Einadia hastata

Berry
Saltbush

-

-

Chenopodiaceae Einadia nutans

Climbing
Saltbush

-

-

Chenopodiaceae Einadia trigonos

Fishweed

-

-

Clusiaceae

Small St
John's Wort

-

-

Hypericum
gramineum
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3

4

5

6

7

8
(extra)

Incidental
observation

X

X

X
0.01

0.5

5.0

0.5

X
5

30.0

0.5

5

X
X

0.1

0.25

0.1

X
X

20.0

0.25
0.5
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Family

Commelinaceae

Scientific Name

Common
name

Status

Cover in each plot#

BC EPBC 1
Act Act

2

3

4

1.0

0.1

2.0

0.2

1.0

1.0
0.1

5

6

7

8
(extra)

Incidental
observation

Commelina
cyanea

Native
Wandering
Jew

-

-

Convolvulaceae

Dichondra repens

Kidney Weed -

-

Crassulaceae

Bryophyllum
delagoense*

Mother of
millions

-

-

40.0

Crassulaceae

Crassula
sarmentosa*

-

-

0.05

Cyperaceae

Cyperus
eragrostis*

Umbrella
Sedge

-

-

Cyperaceae

Cyperus gracilis

Slender Flatsedge

-

-

Cyperaceae

Cyperus reflexus*

-

-

Cyperaceae

Cyperaceae spp.

-

-

Cyperaceae

Cyperus spp.

-

-

Fabaceae
(Faboideae)

Daviesia ulicifolia

-

-

Fabaceae
(Faboideae)

Dillwynia
juniperina

-

-

X

Fabaceae
(Faboideae)

Dillwynia sieberi

-

-

X
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Gorse Bitter
Pea

10.0

X
0.05

X
X

X
0.1
0.05
0.1
0.5
2.0

X
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Family

Scientific Name

Common
name

Fabaceae
(Faboideae)

Glycine spp.

Fabaceae
(Faboideae)

Glycine tabacina

Fabaceae
(Faboideae)

Hardenbergia
violacea

Fabaceae
(Faboideae)

Indigofera australis Australian
Indigo

Fabaceae
(Faboideae)

Lotus spp.

Fabaceae
(Faboideae)

Trifolium repens*

White Clover

Fabaceae
(Faboideae)

Trifolium sp.

Clover

Fabaceae
(Mimosoideae)

Status

BC EPBC 1
Act Act
-

-

Variable
Glycine

-

-

False
Sarsaparilla

-

-

-

-

-

-

-

-

-

-

Acacia baileyana

Cootamundra
Wattle

-

Fabaceae
(Mimosoideae)

Acacia decurrens

Black Wattle

Fabaceae
(Mimosoideae)

Acacia falcata

Fabaceae
(Mimosoideae)

Acacia fimbriata
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Fringed
Wattle

Cover in each plot#

-

-

-

-

-

-

2

3

4

5

6

7

8
(extra)

0.1

Incidental
observation

X
0.5

0.25

0.1

0.1

X

0.1

X

0.2
0.1
5

X

0.5
0.2

X
X

0.1

0.2

0.1

X
X
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Family

Scientific Name

Fabaceae
(Mimosoideae)

Acacia floribunda

Fabaceae
(Mimosoideae)

Acacia implexa

Fabaceae
(Mimosoideae)

Common
name

Status

Cover in each plot#

BC EPBC 1
Act Act

2

3

4

5

6

7

8
(extra)

Incidental
observation

0.1

-

-

Hickory
Wattle

-

-

Acacia
parramattensis

Parramatta
Wattle

-

-

Fabaceae
(Mimosoideae)

Acacia
podalyriifolia

Queensland
Silver Wattle

-

-

X

Fabaceae
(Mimosoideae)

Acacia sp. “bipinnate”

Wattle

-

-

X

Gentianaceae

Centaurium* spp.

-

-

X

Goodeniaceae

Goodenia
hederacea

Ivy Goodenia

-

-

Hypoxidaceae

Hypoxis
hygrometrica

Golden
Weathergrass

-

-

Juncaceae

Juncus spp.

A Rush

-

-

Juncaceae

Juncus acutus

Sharp Rush

-

-

0.1

Juncaceae

Juncus usitatus

-

-

0.1

Lomandraceae

Lomandra filiformis
subsp. filiformis

-

-
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X
1.0

X

0.5

0.25
X

0.5
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Family

Lomandraceae

Scientific Name

Lomandra
longifolia

Common
name

Spinyheaded Matrush

Status

Cover in each plot#

BC EPBC 1
Act Act

2

3

4

5

6

7

8
(extra)

-

-

-

-

Lomandra
multiflora

Manyflowered Mat- rush

-

Lomandraceae

Amyema spp.

Mistletoe

-

-

Luzuriagaceae

Eustrephus
latifolius

Wombat
Berry

-

-

Malvaceae

Brachychiton
populneus

Kurrajong

-

-

Malvaceae

Modiola
caroliniana*

Red-flowered
Mallow

-

Malvaceae

Sida rhombifolia*

Paddy's
Lucerne

-

-

Meliaceae

Melia azedarach

White Cedar

-

-

Myoporaceae

Eremophila debilis

Amulla

-

-

Myoporaceae

Eremophila spp.

-

-

X

Myrtaceae

Callistemon “Kings
Park Special”

-

-

X

Lomandraceae

Lomandraceae

Lomandra
longifolia “Tanika”
cultivar
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0.1

Incidental
observation

X

X

0.01

X

0.1
0.1

0.02

X
0.5
0.1

0.4

0.1

2.0

0.5

0.2

X
X

2.0

X
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Family

Scientific Name

Common
name

Status

Cover in each plot#

BC EPBC 1
Act Act

2

3

4

5

6

7

8
(extra)

Incidental
observation

Myrtaceae

Corymbia
citriodora*

Lemonscented Gum

-

X

Myrtaceae

Eucalyptus
amplifolia

Cabbage
Gum

-

-

X

Myrtaceae

Eucalyptus
botryoides

Bangalay

-

-

X

Myrtaceae

Eucalyptus crebra

Narrowleaved
Ironbark

-

-

0.2
2.0

60.0

X

2.0

X

Myrtaceae

Eucalyptus
eugenioides

Thin-leaved
Stringybark

-

-

Myrtaceae

Eucalyptus fibrosa

Red Ironbark

-

-

X

Myrtaceae

Eucalyptus
globoidea

White
Stringybark

-

-

X

Myrtaceae

Eucalyptus
moluccana

Grey Box

-

-

Myrtaceae

Eucalyptus
racemosa

Narrowleaved
Scribbly Gum

-

X

X

Myrtaceae

Eucalyptus saligna Sydney Blue
Gum

-

-

Myrtaceae

Eucalyptus
tereticornis

-

-
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Forest Red
Gum

1.0

30.0

5.0

40.0

25.0

5.0

X

5.0

15

15

X
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Family

Scientific Name

Common
name

Myrtaceae

Lophostemon
confertus

Brush Box

Myrtaceae

Melaleuca
bracteata

Black Teatree

Myrtaceae

Status

Cover in each plot#

BC EPBC 1
Act Act

2

3

4

5

6

7

8
(extra)

Incidental
observation

-

-

-

-

Melaleuca decora

-

-

Myrtaceae

Melaleuca nodosa

-

-

Myrtaceae

Melaleuca spp.

-

-

X

Myrtaceae

Melaleuca
styphelioides

-

-

X

-

-

X

Pricklyleaved Tea
Tree

Nyctaginaceae

Bougainvillea
glabra*

Oleaceae

Ligustrum
lucidum*

Large-leaved
Privet

-

Oleaceae

Ligustrum
sinense*

Small-leaved
Privet

-

-

Oleaceae

Olea europaea
subsp. cuspidata*

African Olive

-

-

Oxalidaceae

Oxalis perennans

-

-

Oxalidaceae

Oxalis spp.

-

-

Phormiaceae

Dianella longifolia

Blueberry Lily -

-
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X
1.0
X
5.0

X

2.0

X
0.01

1.0

0.1

0.01

0.5

0.3

0.05

X
X

0.1

0.1
0.1

0.5

0.01

X
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Family

Scientific Name

Common
name

Phyllanthaceae

Phyllanthus
virgatus

Wiry Spurge

Pittosporaceae

Bursaria spinosa

Plantaginaceae

Status

Cover in each plot#

BC EPBC 1
Act Act
-

-

Native
Blackthorn

-

-

1.0

Plantago
lanceolata*

Lamb's
Tongues

-

-

1.0

Poaceae

Aristida ramosa

Purple
Wiregrass

-

-

Poaceae

Aristida spp.

A Wiregrass

-

-

Poaceae

Austrostipa
ramosissima

Stout
Bamboo
Grass

-

-

Axonopus
fissifolius*

Narrowleafed Carpet Grass

-

Poaceae

Bothriochloa
macra

Red Grass

Poaceae

Briza maxima*

Quaking
Grass

Poaceae

Briza subaristata*

Poaceae

Bromus
catharticus*

Poaceae
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Praire Grass

2

3

4

5

6

7

8
(extra)

Incidental
observation

0.1
0.1

0.5

0.8

X
0.1

1.0

0.5

0.1

X

0.1
1.0

X

0.05

2.0

-

-

0.1

-

-

0.5

-

-

-

-

5.0

0.1

X

0.5

0.1
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Family

Scientific Name

Common
name

Status

BC EPBC 1
Act Act

2

3

4

-

-

1.5

0.1

0.1

Poaceae

Cenchrus
clandestinus*

Kikuyu Grass

Poaceae

Chloris gayana*

Rhodes
Grass

-

-

Poaceae

Chloris truncata

Windmill
Grass

-

-

Poaceae

Cymbopogon
refractus

Barbed Wire
Grass

-

-

Poaceae

Cynodon dactylon

Common
Couch

-

-

Poaceae

Digitaria
sanguinalis*

Crab Grass

-

-

Poaceae

Ehrharta erecta*

Panic
Veldtgrass

-

-

Poaceae

Entolasia stricta

-

-

Poaceae

Eragrostis brownii

Brown's
Lovegrass

-

-

Poaceae

Eragrostis curvula* African
Lovegrass

-

-

Poaceae

Eriochloa
pseudoacrotricha

Early Spring
Grass

-

-

Poaceae

Lolium* spp.

A Ryegrass

-

-
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Cover in each plot#

10.0

5

6

7

10

5.0
20.0

8
(extra)

20

Incidental
observation

X
X

0.5
0.25
0.5

5.0

2.0

5.0

60

30

X
X

1.0

0.3
0.1
0.5

0.5

40.0

2.0

1.0

X

0.5
0.1

X
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Family

Scientific Name

Poaceae

Megathyrsus
maximus*

Poaceae

Microlaena
stipoides

Poaceae

Paspalidium
distans

Poaceae

Paspalum
dilatatum*

Poaceae

Paspalum
districhum

Poaceae

Paspalum
quadrifarium*

Poaceae

Common
name

Status

Cover in each plot#

BC EPBC 1
Act Act

2

3

4

5

6

7

8
(extra)

25

50

Incidental
observation

-

-

-

-

0.1

-

-

0.25

-

-

-

-

-

-

X

Paspalum spp.

-

-

X

Poaceae

Poaceae spp.

-

-

Poaceae

Rytidosperma spp.

-

-

0.5

Poaceae

Setaria parviflora*

-

-

0.1

Poaceae

Sporobolus fertilis* Giant
Parramatta
Grass

-

-

Poaceae

Themeda triandra

-

-

Polygonaceae

Rumex crispus*

-

-
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Weeping
Grass

Paspalum

Tussock
Paspalum

Curled Dock

2.0
2.0

0.25

0.1
80.0

0.1

60.0

0.01
X
1.0

2.0
0.01
0.5

0.1

0.1
0.5

X
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Family

Scientific Name

Common
name

Status

Cover in each plot#

BC EPBC 1
Act Act

2
0.1

3

4

5

6

7

8
(extra)

Incidental
observation

Portulacaceae

Portulaca oleracea Pigweed

-

-

Proteaceae

Grevillea robusta

Silky Oak

-

-

Rhamnaceae

Alphitonia excelsa

Red Ash

-

-

Rosaceae

Rubus fruticosus
spp. agg.*

-

-

Rubiaceae

Galium aparine

-

-

Rutaceae

Murraya
paniculata*

-

-

X

Sapindaceae

Cupaniopsis
anacardioides

Tuckeroo

-

-

X

Solanaceae

Solanum
americanum

Glossy
Nightshade

-

-

Solanaceae

Solanum
psuedocapsicum

-

-

Solanaceae

Solanum
sisymbriifolium*

-

-

Solanaceae

Solanum spp.

-

-

Verbenaceae

Lantana camara*

Lantana

-

-

Verbenaceae

Verbena
bonariensis*

Purpletop

-

-

Viscaceae

Notothixos spp.

-

-
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Goosegrass

0.5

X
X
0.5

X

0.5

0.1
0.1

0.01

0.1

X
X
0.5

0.1

0.01

0.5

0.01

X
X
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Note: *exotic/non-native species
#
cover was determined in accordance with the BAM.

Plot Details
Plot

Date

Recorders

PCT

Area (Ha)

Patch Size Condition
Class

Zone

Easting

Northing

Bearing (o)

1

05/12/2019

LL & JC

1800

0.31

101

Moderate

56

304585.11

6273237.6

20

2

11/02/2020

JC & GG

849

2.43

101

Moderate

56

303075.89

6272231.5

225

3

11/02/2020

JC & GG

849

2.43

101

Moderate

56

302714.43

6271934.4

120

4

12/02/2020

LL & JC

724

0.75

101

Moderate

56

304504.23

6273138.2

225

5

27/02/2020

JC & GG

ExG

12.74

101

N/A

56

303897.72

6272637.7

300

6

27/02/2020

JC & GG

ExG

12.74

101

N/A

56

304003.22

6272798.8

45

7

04/06/2020

JC & RC

835

1.45

101

Moderate

56

303317.10

6272434.55

10

8

04/06/2020

JC & RC

835

1.45

101

Moderate

56

303364.05

6272414.60

45

Plot Composition Data
Plot

Tree

Shrub

Grass & Grass Like

Forb

Fern

Other

1

3

4

1

3

0

1

2

3

0

9

8

0

2

3

2

3

3

8

0

1

4

5

4

5

8

0

2
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Plot

Tree

Shrub

Grass & Grass Like

Forb

Fern

Other

5

0

0

5

6

0

0

6

0

0

2

1

0

0

7

2

0

2

2

0

1

8

3

1

2

3

0

1

Plot Structure Data
Plot

Tree

Shrub

Grass & Grass Like

Forb

Fern

Other

1

61.0

7.1

0.1

10.2

0.0

0.1

2

47.0

0.0

3.4

21.9

0.0

0.6

3

30.0

0.5

0.3

2.2

0.0

0.3

4

68.5

4.6

8.5

4.4

0.0

0.2

5

0.0

0.0

2.7

1.2

0.0

0.0

6

0.0

0.0

5.1

0.1

0.0

0.0

7

15.5

0

60.1

0.2

0

0.1

8

20.5

0.1

30.2

5.2

0

0.1
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Plot Function Data
Plot

Regeneration Stem Classes (cm DBH)
Stems <5cm
5-9
10-19
20-29
DBH

50-79

Number
of Large
Trees

Hollow
Bearing
Trees

Litter
Cover

Coarse
Woody
Debris

High
Threat
Weed
Cover

30-49

1

Present

Present

Present

Present

Absent

Absent

0

0

88.0

4.0

3.0

2

Present

Absent

Present

Present

Present

Present

6

0

53.0

3.5

0.3

3

Present

Present

Present

Present

Present

Present

3

4

37.8

16.0

80.5

4

Present

Present

Present

Present

Present

Present

2

1

93.8

1.5

5.1

5

Absent

Absent

Absent

Absent

Absent

Absent

0

0

90.0

0.0

87.0

6

Absent

Absent

Absent

Absent

Absent

Absent

0

0

90.0

0.0

82.0

7

Present

Present

Present

Present

Present

Absent

1

1

36

7

1.7

8

Present

Present

Present

Present

Present

Absent

0

1

66

1

1.9

Recorded fauna
Class

Scientific Name

Common name

Status
BC
Act

EPBC Act

Aves (birds)

Manorina melanocephala

Noisy Miner

-

-

Aves (birds)

Acridotheres tristis

Common Myna

-

-

Aves (birds)

Spilopelia chinensis

Spotted Turtle-dove

-

-

Aves (birds)

Grallina cyanoleuca

Magpie-lark

-

-
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Class

Scientific Name

Common name

Status
BC
Act

EPBC Act

Aves (birds)

Trichoglossus moluccanus

Rainbow Lorikeet

-

-

Aves (birds)

Anthochaera carunculata

Red Wattlebird

-

-

Aves (birds)

Acanthiza pusilla

Brown Thornbill

-

-

Aves (birds)

Lichenostomus chrysops

Yellow-faced Honeyeater

-

-

Aves (birds)

Cacatua sanguinea

Little Corella

-

-

Aves (birds)

Corvus coronoides

Australian Raven

-

-

Aves (birds)

Egretta garzetta

Little Egret

-

-

Aves (birds)

Pardalotus punctatus

Spotted Pardalote

-

-

Amphibia (frogs)

Litoria fallax

Eastern Sedge Frog

-

-

Amphibia (frogs)

Litoria peronii

Peron's Tree Frog

-

-

Amphibia (frogs)

Crinia signifera

Common Eastern Froglet

-

-

Amphibia (frogs)

Limnodynastes peronii

Striped Marsh Frog

-

-

Mammalia (mammals)

Tadarida australis

White-striped Freetail Bat

-

-

Aves (birds)

Podargus strigoides

Tawny Frogmouth

Aves (birds)

Vanellus miles

Masked Lapwing

Aves (birds)

Rhipidura leucophrys

Willie Wagtail

Aves (birds)

Psephotus haematonotus

Red-rumped Parrot

Aves (birds)

Chenonetta jubata

Australian Wood Duck
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Class

Scientific Name

Common name

Status
BC
Act

EPBC Act

Aves (birds)

Cracticus tibicen

Australian Magpie

Aves (birds)

Pycnonotus jocosus

Red-whiskered Bul-bul

Aves (birds)

Egretta novaehollandiae

White-faced Heron

Aves (birds)

Bubulcus ibis

Cattle Egret

Aves (birds)

Elanus axillaris

Black-shouldered Kite

Aves (birds)

Malurus cyaneus

Superb Fairy-wren

Aves (birds)

Strepera graculina

Pied Currawong

Mammalia (mammals)

Capra aegagrus hircus

Goat

Mammalia (mammals)

Rattus

Rat

Aves (birds)

Gallinula tenebrosa

Dusky Moorhen

Mammalia (mammals)

Pteropus poliocephalus

Grey-headed Flying-fox

V

V

Aves (birds)

Cracticus torquatus

Grey Butcherbird

-

-

Reptillia (reptiles)

Pogona vitticeps

Bearded Dragon

-

-

Reptillia (reptiles)

Lampropholis delicata

Dark-flecked Sunskink

-

-

Gastropoda (gastropods)

Cornu aspersum

Garden Snail

-

-

Mammalia (mammals)

Oryctolagus cuniculus

Rabbit

-

-

Reptillia (reptiles)

Eulamprus quoyii

Eastern Water Skink

-

-

Mammalia (mammals)

Austronomus australis

White-striped Free-tailed Bat

-

-
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Class

Scientific Name

Common name

Status
BC
Act

EPBC Act

Mammalia (mammals)

Chalinolobus gouldii

Gould’s Wattled Bat

-

-

Mammalia (mammals)

Mormopterus norfolkensis

Eastern coastal Free-tailed Bat

V

-

Mammalia (mammals)

Mormopterus ridei

Ride’s Free-tailed Bat

-

-

Mammalia (mammals)

Scoteanax rueppellii

Greater Broad-nosed Bat

V

-

Gastropoda (gastropods)

Cernuella virgate

Vineyard Snail

-

-

Actinopterygii (ray-finned fishes)

Gambusia holbrookii

Eastern mosquitofish

-

-

Note: Location data can be added as rows if the study area is large or to differentiate records between habitat areas.
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Annexure B
Habitat assessment table
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Likelihood of occurrence criteria
Likelihood

Criteria

Recorded

The species was observed in the study area during the current survey.

High

It is highly likely that a species inhabits the study area and is dependent on identified suitable habitat i.e. for breeding or important life cycle
periods such as winter flowering resources, has been recorded recently in the locality within 10 kilometres of the Proposal and is known or
likely to maintain resident populations in the study area. Also includes species known or likely to visit the study area during regular seasonal
movements or migration.

Moderate

Potential habitat is present in the study area. Species unlikely to maintain sedentary populations, however may seasonally use resources
within the study area opportunistically or during migration. The species is unlikely to be dependent i.e. for breeding or important life cycle
periods such as winter flowering resources, on habitat within the study area, or habitat is in a modified or degraded state. Includes cryptic
flowering flora species that were not seasonally targeted by surveys and have not been recorded.

Low

It is unlikely that the species inhabits the study area and has not been recorded recently in the locality within 10 kilometres of the Proposal. It
may be an occasional visitor, but habitat similar to the study area is widely distributed in the local area, meaning that the species is not
dependent i.e. for breeding or important life cycle periods such as winter flowering resources, on available habitat. Specific habitat is not
present in the study area or the species are a non-cryptic perennial flora species that were specifically targeted by surveys and not recorded.

None

Suitable habitat is absent from the study area.
Based on a field assessment of the habitat constraints or microhabitats on the study area, the habitat is identified as being substantially
degraded such that the species is unlikely to utilise the study area or specific vegetation zones, or an expert report that is prepared that states
the species is unlikely to be present on the study area or specific vegetation zones.
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Habitat assessment table
Common Name

Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Low: unlikely to occur.
Study area does not
occur in the Agnes
Banks area.

THREATENED ECOLOGICAL COMMUNITIES (TECs)
Agnes Banks Woodland in
the Sydney Basin
Bioregion

Agnes Banks Woodland in
the Sydney Basin
Bioregion

E

-

BioNet

A low woodland community of
Western Sydney occurring near
Agnes Banks on the Hawkesbury
River. This community occurs on
areas of wind-blown sand which
overlay Tertiary Alluvium deposits
derived from ancient river systems.

Blue Gum High Forest in
the Sydney Basin
Bioregion

Blue Gum High Forest in
the Sydney Basin
Bioregion

E

CE

BioNet

A moist, tall open forest community
Low: unlikely to occur.
with dominant canopy trees of
Not recorded in study
Eucalyptus saligna and E. pilularis.
area.
Allocasuarina torulosa and
Angophora costata also occur.
Species adapted to moist habitat
such as Acmena smithii, Ficus
coronata, Calochleana dubia and
Adiantum aethiopicum also occur.
This community is restricted to the
ridgelines in Sydney's north from
Crows Nest to Hornsby and
extending west along the ridges
between Castle Hill and Eastwood.
Occurs only in areas where rainfall is
high, above 1100 millimetres per
year), and the soils are relatively
fertile and derived from Wianamatta
shale.
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Common Name

Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Castlereagh Scribbly Gum
and Agnes Banks
Woodlands of the Sydney
Basin Bioregion

Castlereagh Scribbly Gum
and Agnes Banks
Woodlands of the Sydney
Basin Bioregion

-

E

PMST

Occurs primarily on Tertiary sands
and gravels of the HawksburyNepean river system. Soils
supporting this community are low in
nutrients unlike more recent alluvial
deposits being almost pure sands in
some situations. This community is a
low woodland with a prominent and
diverse mid-stratum of
sclerophyllous shrubs. It supports a
patchy ground-cover of grasses and
sedges.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

Castlereagh Scribbly Gum
Woodland in the Sydney
Basin Bioregion

Castlereagh Scribbly Gum
Woodland in the Sydney
Basin Bioregion

V

-

BioNet

Dominated by Eucalyptus
parramattensis subsp.
parramattensis, E. sclerophylla and
Angophora bakeri. A small tree
stratum of Melaleuca decora is
sometimes present in areas of poor
drainage. It has a well-developed
sub-stratum of Banksia spinulosa
var. spinulosa, Melaleuca decora,
Hakea sericea and H. dactyloides.
The groundcover include forbes such
as Themeda australis, Entolasia
stricta, Dianella revoluta subsp.
revoluta and Platysace ericoides.
Occurs almost exclusively on soils
derived from Tertiary alluvium or on
sites adjoining shale or Holocene
alluvium.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.
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Common Name

Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Castlereagh Swamp
Woodland Community

Castlereagh Swamp
Woodland Community

E

-

BioNet

Occurs in the Western Sydney in the
Castlereagh and Holsworthy areas.
Supported by heavy clay soils that
undergo seasonal significant
fluctuations of wet and dry.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

Coastal Saltmarsh in the
NSW North Coast, Sydney
Basin and South East
Corner Bioregions

Coastal Saltmarsh in the
NSW North Coast, Sydney
Basin and South East
Corner Bioregions

E

V

BioNet

Occurs in the intertidal zones on the
shores of estuaries and lagoons that
are permanently or intermittently
open to the ocean. Is frequently
found as a zone on the landwards
side of mangrove stands.
Characteristic plants include
Baumea juncea, Juncus krausii
subsp. australiensis, Sarcocornia
quinqueflora subsp. quinqueflora,
Sporobolus virginicus and Triglochin
striata.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

Coastal Swamp Oak
(Casuarina glauca) Forest
of NSW and South East
Queensland ecological
community (Coastal
Swamp Oak Forest)

Coastal Swamp Oak
Forest

-

E

PMST

Occurs in coastal catchments at
elevations below 20 metres above
sea level (a.s.l) within 30 kilometres
of the coast. This community is
found on unconsolidated sediments
and alluvium deposits where
groundwater is saline or brackish.
Has been observed on coastal flats,
floodplains, drainage lines, lake
margins and wetlands.

Low: unlikely to occur.
Vegetation patch with
constituent species did
not meet size
requirements.
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Common Name

Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Coastal Upland Swamp in
the Sydney Basin
Bioregion

Coastal Upland Swamp in
the Sydney Basin
Bioregion

E

E

BioNet

Occur primarily on impermeable
sandstone plateaux. These plateaux
have with shallow groundwater
aquifers in the headwaters, impeded
drainage lines of associated streams
and/or sandstone benches with
abundant seepage moisture.

Low: unlikely to occur.
Study area not on
sandstone plateaux.

Cooks River/Castlereagh
Ironbark Forest of the
Sydney Basin Bioregion

Cooks River/Castlereagh
Ironbark Forest of the
Sydney Basin Bioregion

E

CE

BioNet

Occurring only in Western Sydney
on clay soils derived from the
deposits of ancient river systems, or
on shale soils of the Wianamatta
Shales.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

Cooks River/Castlereagh
Ironbark Forest of the
Sydney Basin Bioregion

Cooks River/Castlereagh
Ironbark Forest of the
Sydney Basin Bioregion

-

CE

PMST

Occurring only in western Sydney on
clay soils derived from the deposits
of ancient river systems, or on shale
soils of the Wianamatta Shales.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

Cumberland Plain Shale
Woodlands and ShaleGravel Transition Forest

Cumberland Plain Shale
Woodlands and ShaleGravel Transition Forest

-

CE

PMST

This community occupies the driest
Recorded
part of the Cumberland Plain. Occurs
on flat to undulating hilly terrain on
soils with a large clay component.
Common canopy species include
Eucalyptus moluccana, E.
tereticornis and E. fibrosa.
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Common Name

Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Cumberland Plain
Woodland in the Sydney
Basin Bioregion

Cumberland Plain
Woodland in the Sydney
Basin Bioregion

CE

CE

BioNet

A community supported by soils
derived from the Wianamatta Shale
occurring throughout the driest parts
of the Sydney Basin. Today, only
nine percent of this community
remains from its original extent with
remnants occurring across the
Cumberland Plain in Western
Sydney.

Recorded

Freshwater Wetlands on
Coastal Floodplains of the
NSW North Coast, Sydney
Basin and South East
Corner Bioregions

Freshwater Wetlands on
Coastal Floodplains of the
NSW North Coast, Sydney
Basin and South East
Corner Bioregions

E

-

BioNet

Associated with coastal areas
subject to periodic flooding and in
which standing fresh water persists
for at least part of the year in most
years. Typically occurs on silts,
muds or humic loams in low-lying
parts of floodplains, alluvial flats,
depressions, drainage lines, backswamps, lagoons and lakes but may
also occur in back-barrier landforms
where floodplains adjoin coastal
sandplains. Generally, occur below
20 metres elevation on level areas.
They are dominated by herbaceous
plants and have very few woody
species.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

Lowland Rainforest in the
NSW North Coast and
Sydney Basin Bioregions

Lowland Rainforest in the
NSW North Coast and
Sydney Basin Bioregions

E

CE

BioNet

The Hawkesbury River notionally
marks the southern limit of this
community. A diverse assemblage of
trees form three strata; emergents,
canopy and sub-canopy.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.
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Common Name

Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Moist Shale Woodland in
the Sydney Basin
Bioregion

Moist Shale Woodland in
the Sydney Basin
Bioregion

E

CE

BioNet

This community is similar in
composition to Cumberland Plain
Woodland, with the greatest
difference being the presence of a
shrub layer dominated by moisthabitat species. This community
usually occurs on soils derived from
the Wianamatta Shale on the high
country of the southern Cumberland
Plain within Wollondilly LGA.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

River-Flat Eucalypt Forest
on Coastal Floodplains of
the NSW North Coast,
Sydney Basin and South
East Corner Bioregions

River-Flat Eucalypt Forest
on Coastal Floodplains of
the NSW North Coast,
Sydney Basin and South
East Corner Bioregions

E

-

BioNet

Associated with silts, clay-loams and
sandy loams, on periodically
inundated alluvial flats, drainage
lines and river terraces associated
with coastal floodplains. Generally,
occurs below 50 metres elevation,
but may occur on localised river flats
up to 250 metres a.s.l.

Recorded
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Common Name

Scientific Name

Shale Gravel Transition
Shale Gravel Transition
Forest in the Sydney Basin Forest
Bioregion (Shale Gravel
Transition Forest)

Garfield Road East Upgrade
Biodiversity Assessment Report

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

E

CE

BioNet

An open forest structure with a
Recorded
canopy dominated by Eucalyptus
fibrosa, E. moluccana and E.
tereticornis. Melaleuca decora is
common in the small tree layer. A
sparse shrub layer is usually present
and includes Bursaria spinosa,
Daviesia ulicifolia and Lissanthe
strigosa. Mainly in the northern area
of the Cumberland Plain in western
Sydney. Occurs primarily where
shallow deposits from ancient river
systems overlay shale soils, but also
associated with localised
concentrations of iron-hardened
gravel. This is a transitional plant
community which grades into
Cumberland Plain Woodland where
the influence of gravel soil declines,
and grades into Cooks
River/Castlereagh Ironbark Forest or
Castlereagh Scribbly Gum Woodland
where gravel deposits are thick.
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Common Name

Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Shale Sandstone
Transition Forest of the
Sydney Basin Bioregion

Shale Sandstone
Transition Forest of the
Sydney Basin Bioregion

CE

-

BioNet

This community occurs in highsandstone-influence sites that have
poor rocky soils, and many shrubs
which rely on nitrogen-fixing root
nodules and soil/root fungi to obtain
nutrients. High-shale-influence sites
often have a diverse and moderately
dense groundcover stratum, with
grasses a prominent and diverse
component.

Low: unlikely to occur.
Sandstone soils not
recorded in study
area.

Shale Sandstone
Transition Forest of the
Sydney Basin Bioregion

Shale Sandstone
Transition Forest of the
Sydney Basin Bioregion

-

CE

PMST

This community is found on soils that
are derived from shale substrates
thus giving them a clay-like texture
with small amounts of sandstone.
The structure of this community
varies from a forest to a woodland.
The exact composition and structure
of an occurrence are determined by
transitional geology between the
Wianamatta shale and Hawkesbury
Sandstone.

Low: unlikely to occur.
Sandstone soils not
recorded in study
area.
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Common Name

Scientific Name

Southern Sydney sheltered
forest on transitional
sandstone soils in the
Sydney Basin Bioregion

Southern Sydney sheltered E
forest on transitional
sandstone soils in the
Sydney Basin Bioregion
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BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

-

BioNet

Southern Sydney sheltered forest on
transitional sandstone soils is an
open forest dominated by eucalypts
with scattered subcanopy trees, a
diverse shrub layer and a welldeveloped groundcover of ferns,
forbs, grasses and graminoids.
Southern Sydney sheltered forest on
transitional sandstone soils is found
within an estimated total extent of
less than 45,000 hectares, bounded
approximately by Hurstville, Carss
Park, Bundeena, Otford, Stanwell
Tops, Darkes Forest, Punchbowl
Creek and Menai. The terrain is
primarily gentle, with slopes not often
exceeding 10°, and where sandstone
outcrops occur infrequently. The
community is typically associated
with sheltered heads and upper
slopes of gullies on transitional
zones where sandstone outcrops
may exist, but where soils are
influenced by lateral movement of
moisture, nutrients and sediment
from more fertile substrates.

Low: unlikely to occur.
Sandstone soils not
recorded in study
area.
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Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Swamp Oak Floodplain
Forest of the NSW North
Coast, Sydney Basin and
South East Queensland
Bioregions

Swamp Oak Floodplain
Forest of the NSW North
Coast, Sydney Basin and
South East Queensland
Bioregions

E

E

BioNet

Occurs in coastal catchments at
elevations below 20 metres a.s.l
within 30 kilometres of the coast.
This community is found on
unconsolidated sediments and
alluvium deposits where
groundwater is saline or brackish.
Has been observed on coastal flats,
floodplains, drainage lines, lake
margins and wetlands.

Recorded

Sydney Turpentine
Ironbark Forest

Sydney Turpentine
Ironbark Forest

E

CE

BioNet

Occurs mainly on the Cumberland
Plain however patches have been
recorded in the Wollongong and
Sutherland LGAs. Typically occurs
on moderately wet sites with clay
soils derived from the Wianamatta
Shale.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

Turpentine Ironbark Forest
of the Sydney Basin
Bioregion

Turpentine Ironbark Forest
of the Sydney Basin
Bioregion

-

CE

PMST

An open forest endemic to the
Sydney Basin. The canopy is
dominated by Syncarpia glomulifera
with Ironbark species such as E.
crebra, E. paniculata and E. fibrosa
also common. The community’s
occurrence is transitional between
Cumberland Plain Shale Woodlands
and Shale-Gravel Transition Forest
that occupy the dry parts of the
Cumberland Plain and the Blue Gum
High Forest that occurs along the
high rainfall ridges.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.
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Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Western Sydney Dry
Rainforest and Moist
Woodland on Shale

Western Sydney Dry
Rainforest and Moist
Woodland on Shale

-

CE

PMST

Restricted to far south sections of
the Cumberland Plain, to hilly
country where it occurs on the
sheltered lower slopes and in gullies.
Generally found at higher elevation,
in areas receiving higher rainfall than
much of the Cumberland Plain
Woodland. Occurs on clay soils
derived from Wianamatta shale.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

Western Sydney Dry
Rainforest in the Sydney
Basin Bioregion

Western Sydney Dry
Rainforest in the Sydney
Basin Bioregion

E

CE

BioNet

Restricted to far south sections of
the Cumberland Plain, to hilly
country where it occurs on the
sheltered lower slopes and in gullies.
Generally found at higher elevation,
in areas receiving higher rainfall than
much of the Cumberland Plain
Woodland. Occurs on clay soils
derived from Wianamatta shale.

Low: unlikely to occur.
Species assemblage
not recorded in study
area.

Acacia bynoeana

E

V

39

Occurs mainly in heath, dry
Low: unlikely to occur.
sclerophyll forests, open woodlands No habitat in study
with a sparse shrub cover and a
area.
grass/sedge ground cover, and
heathlands with a sparse overstorey. This species grows in sand or
sandy clay substrate, often with
ironstone gravel and usually well
drained, infertile soil.

FLORA
Bynoe's Wattle
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Downy Wattle
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Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Acacia gordonii

E

E

2

Restricted to the north-west of
Sydney, with a disjunct distribution
occurring in the lower Blue
Mountains in the west, and in the
Maroota-Glenorie area in the east.
Grows in dry sclerophyll forest and
heathlands amongst or within rock
platforms on sandstone outcrops.

Low: unlikely to occur.
No habitat in study
area.

Acacia pubescens

V

V

94

Grows on alluviums, shales and the
intergrade between shales and
sandstones that support open
woodlands and forests. The
communities this wattle has been
recorded in include Cooks
River/Castlereagh Ironbark Forest,
Shale/Gravel Transition Forest and
Cumberland Plain Woodland.

Low: unlikely to occur.
Not recorded in study
area.

Allocasuarina glareicola

E

E

15

Grows in Castlereagh woodland on
Low: unlikely to occur.
lateritic soil. Often found in open
No habitat in study
woodland growing in association with area.
Eucalyptus parramattensis, E.
fibrosa, Angophora bakeri, E.
sclerophylla and Melaleuca decora.
Associated understory species
include Melaleuca nodosa, Hakea
dactyloides, H. sericea, Acacia
elongata and Themeda australis.
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Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Thick-lipped Spider Orchid

Calladenia tessellata

E

V

PMST

No recent records from Sydney.
Found in grassy sclerophyll
woodland on clay or sandy loam
soils.

Low: unlikely to occur.
Understory habitat in
the study area too
degraded. No recent
records from Sydney.

Netted Bottle Brush

Callistemon linearifolius

V

-

1

This species has been recorded from Low: unlikely to occur.
Coalcliff in the northern Illawarra to
No habitat in study
Nelson Bay north of the Hunter
area.
Valley. The Netted Bottle Brush
grows in dry sclerophyll forest on the
coast and adjacent ranges.

Leafless Tongue Orchid

Cryptostylis hunteriana

V

V

PMST

Has been recorded as far north as
the Gibraltar Range and as far south
as eastern Victoria. It has been
observed in a range of habitat types
in numerous isolated locations
throughout this range.

Low: unlikely to occur.
No habitat in study
area.

White-flowered Wax Plant

Cynanchum elegans

E

E

PMST

Restricted to eastern NSW where it
is distributed from Brunswick heads
on the north coast to Gerroa in the
Illawarra Region. It occurs on the
edge of dry rainforests, littoral
rainforests, Banksia scrubs and Red
Gum dominated woodlands.

Low: unlikely to occur.
No records in the
vicinity of the study
area.
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Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

-

Darwinia biflora

V

V

457

Recorded in Ku-ring-gai, Hornsby,
Baulkham Hills and Ryde LGAs. The
northern, southern, eastern and
western limits of the range are at
Maroota, North Ryde, Cowan and
Kellyville, respectively. Occurs on
the edges of weathered shalecapped ridges, where these
intergrade with Hawkesbury
Sandstone. The vegetation structure
is usually woodland, open forest or
scrub-heath.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

-

Dillwynia tenuifolia

V

-

460

Usually restricted to the Cumberland
Plain of the Sydney Basin, an outlier
population occurs in the Bulga
Mountains at Yengo. It has been
recorded in scrubby/dry heath that
occur on tertiary alluvium or laterised
clays.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

-

Epacris purpurascens var.
purpurascens

V

-

53

This taxa is known from scattered
locations near Gosford, Narrabeen,
Silverdale and Avon Dam. It has
been observed in a range of habitat
types that are supported by soils with
a high shale influence.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.
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Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Narrow-Leaved Black
Peppermint

Eucalyptus nicholii

V

V

3

Typically grows in dry grassy
woodland, on shallow soils of slopes
and ridges. Found primarily on
infertile soils derived from granite or
metasedimentary rock. Seedling
recruitment is common, even in
disturbed soils, if protected from
grazing and fire.

Low: unlikely to occur.
No habitat in study
area.

-

Eucalyptus sp. Cattai

CE

CE

552

Occurs as a rare emergent tree in
scrub, heath and low woodland on
sandy soils, usually as isolated
individuals or occasionally in small
clustered groups. The sites at which
it occurs are generally flat and on
ridge tops. Associated soils are
laterised clays overlying sandstone.
There are no known populations
occur in conservation reserves.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

Bauer's Midge Orchid

Genoplesium baueri

E

E

PMST

Occurs in coastal areas. Habitats
Low: unlikely to occur.
include heathland, open forest, shrub No habitat in study
forest, heath forest and woodland
area.
with sandy/sandy loam and welldraining soils.
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Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Juniper-Leaved Grevillea

Grevillea juniperina subsp.
juniperina

V

-

1009

Endemic to Western Sydney,
centred on an area bounded by
Blacktown, Erskine Park,
Londonderry and Windsor with
outlier populations at Kemps Creek
and Pitt Town. Recorded from
Cumberland Plain woodland,
Castlereagh Ironbark woodland,
Castlereagh Scribbly Gum woodland
and Shale-Gravel Transition forest.
Grows on reddish clay to sandy soils
derived from Wianamatta Shale and
Tertiary alluvium (often with shale
influence), typically containing
lateritic gravels.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

Small-flower Grevillea

Grevillea parviflora subsp.
parviflora

V

V

PMST

Sparse distribution throughout the
Sydney Basin with largest recorded
populations from the Picton, Appin
and Bargo areas. Grows in sandy or
light clay soils over shale. Occurs in
shrubby woodlands and open
forests.

Low: unlikely to occur.
No records near the
study area.
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Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

-

Grevillea parviflora subsp.
supplicans

E

-

1

Occurs in heathy woodland
Low: unlikely to occur.
associations on skeletal sandy soils No habitat in study
over massive sandstones. This taxon area.
is strongly associated with claycapped ridged of the Lucas Heights
and Faulconbridge soil landscapes,
but that it is quite restricted within
these areas, suggesting it has a
preference for yellow clays with
periodically impeded drainage. May
be associated with the margins of
the Sydney Turpentine Ironbark
Forest endangered ecological
community (EEC) and, to a greater
extent, with Shale/Sandstone
Transition Forest EEC.

Square Raspwort

Haloragis exalata subsp.
exalata

V

V

PMST

Occurs in four widely scattered
localities in eastern NSW. It is
disjunctly distributed in the central
coast, south coast and north-western
slopes botanical subdivisions of
NSW. The species appears to
require protected and shaded damp
situations in riparian habitats.

Low: unlikely to occur.
Does not occur in the
locality of the study
area.

-

Hibbertia puberula

E

-

3

Occurs on sandy soil often
associated with sandstone.
Flowering time is October to
November.

Low: unlikely to occur.
No habitat in study
area.
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Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

-

Hibbertia superans

E

-

122

Flowering time is July to December.
The species occurs on sandstone
ridgetops often near the shalesandstone boundary. Occurs in both
open woodland and heathland, and
appears to prefer open disturbed
areas, such as tracksides.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

-

Lasiopetalum joyceae

V

V

12

Has a restricted range occurring on
lateritic to shale ridgetops on the
Hornsby Plateau south of the
Hawkesbury River. It is currently
known from 34 sites between
Berrilee and Duffys Forest.
Seventeen of these are reserved.
Grows in heath on sandstone.

Low: unlikely to occur.
No habitat in study
area.

-

Leucopogon fletcheri
subsp. fletcheri

E

-

27

Occurs in dry eucalypt woodland or
in shrublands. Associated
communities occur on flat or gently
sloping terrain supported by claylaterite soils.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

-

Marsdenia viridiflora
subsp. viridiflora
endangered population

EP

-

7

Known from the CanterburyBankstown LGA along with Prospect,
Smithfield, Cabramatta Creek and St
Marys. It has been recorded growing
in vine thickets and open shale
woodlands.

Moderate. Marginal
habitat occurs in study
area. Was not
recorded in the
surveys of accessible
land.
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BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Deane's Paperbark

Melaleuca deanei

V

V

1

Is known only from two sites: Kuring-gai/Berowra and
Holsworthy/Wedderburn. Habitat is
ridgetop woodland overlying
sandstone.

Low: unlikely to occur.
No habitat in study
area. Distribution does
not extend to study
area.

-

Micromyrtus minutiflora

E

V

25

Grows in Castlereagh Scribbly Gum
woodland, Ironbark forest, ShaleGravel Transition forest, open forest
on tertiary alluvium and consolidated
river sediments.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

-

Olearia cordata

V

V

1

Endemic to NSW, this species has a
scattered distribution restricted to the
south-western Hunter Plateau,
eastern Colo Plateau and the
Hornsby Plateau. It grows in dry,
open sclerophyll forest and open
shrubland on sandstone ridges.

Low: unlikely to occur.
Distribution does not
extend to the study
area. No habitat in
study area.

Tall Knotweed

Persicaria elatior

V

V

PMST

This species normally grows in damp
places, especially beside streams
and lakes. Occasionally in swamp
forest or associated with
disturbance.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

Hairy Geebung

Persoonia hirsuta

E

E

40

This Persoonia has a scattered
distribution throughout the Sydney
Basin Bioregion. It has been
recorded occurring on sandy soils in
dry sclerophyll forests and
woodlands on sandstone.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.
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Act

EPBC
Act
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(source)

Habitat requirements

Likelihood of
occurrence

Nodding Geebung

Persoonia nutans

E

E

237

The Nodding Geebung is a
spreading shrub that is largely
restricted to the Cumberland Plain of
western Sydney. The populations on
the Cumberland Plain occur on
aeolian and alluvial sediments within
dry sclerophyll forests and
woodlands.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

-

Pimelea curviflora var.
curviflora

V

V

119

Occurs on shale/lateritic soils over
sandstone and shale/sandstone
transition soils on ridgetops and
upper slopes amongst woodlands.
Also recorded in Illawarra Lowland
Grassy Woodland habitat at Albion
Park on the Illawarra coastal plain.

Moderate. Marginal
habitat occurs in the
study area. Was not
recorded in the
surveys of accessible
land.

Spiked Rice-flower

Pimelea spicata

E

E

86

Occurs on an undulating topography
on well-structured clay soils. On the
Cumberland Plain sites it is
associated with Grey Box
communities (particularly
Cumberland Plain Woodland
variants and Moist Shale Woodland)
and in areas of ironbark.

Moderate. Marginal
habitat occurs in the
study area. Was not
recorded in the
surveys of accessible
land.
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Act

EPBC
Act
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Habitat requirements

Likelihood of
occurrence

Illawarra Greenhood

Pterostylis gibbosa

E

E

PMST

A ground-dwelling orchid known from
a small number of populations in the
Hunter region (Milbrodale), the
Illawarra region (Albion Park and
Yallah) and the Shoalhaven region
(near Nowra). All known populations
grow in open forest or woodland, on
flat or gently sloping land with poor
drainage. In the Hunter region, the
species grows in open woodland
dominated by Narrow-leaved
Ironbark (E. crebra), Forest Red
Gum (Eucalyptus tereticornis) and
Black Cypress Pine (Callitris
endlicheri).

Low: unlikely to occur.
Contemporary
distribution not know
to occur in the locality
of the study area.

Sydney Plains Greenhood

Pterostylis saxicola

E

E

1

This orchid is restricted to western
Sydney between Freemans Reach
and Picton. While there are very few
known populations, the ones that
have been recorded were in small
pockets of shallow soil in
depressions above sandstone cliff
lines.

Moderate. Marginal
habitat occurs in the
study area.
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Act
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Likelihood of
occurrence

-

Pultenaea parviflora

E

V

585

Endemic to the Cumberland Plain
with a core distribution between
Windsor and Penrith. Recorded in
Castlereagh Ironbark Forest and
Shale-Gravel Transition Forest on
tertiary alluvium or laterised clay.
Also occurs in transition zones that
adjoin Castlereagh Scribbly Gum
Woodland.

Low: unlikely to occur.
Not recorded in study
area from recent
survey effort.

Magenta Lilly Pilly

Sysygium paniculatum

E

V

9

Grows in subtropical and littoral
Low: unlikely to occur.
rainforest on sandy soils or stabilized No habitat in the study
dunes near the sea. On the south
area.
coast the Magenta Lilly Pilly occurs
on grey soils over sandstone,
restricted mainly to remnant stands
of littoral rainforest.

-

Tetratheca glandulosa

V

-

106

Strongly associated with areas of
shale-sandstone transition habitat
and occupies ridgetops, upperslopes and mid-slope sandstone
benches. Preferred vegetation
includes heaths, scrub,
woodlands/open woodlands and
open forest.
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Habitat requirements
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Austral Toadflax

Thesium australe

V

V

PMST

Found in very small populations that
are scattered across eastern NSW.
Although originally described from
material collected in the south-west
of Sydney, populations in this area
have not been observed in a long
time. When it has been observed, it
has been on grassy headlands or in
grassy woodlands away from the
coast.

Low: unlikely to occur.
No habitat in the study
area.

-

Zieria involucrata

E

V

1

Has a disjunct distribution in the
Low: unlikely to occur.
Baulkham Hills, Hawkesbury,
No habitat in the study
Hornsby and Blue Mountains LGAs. area.
Recent records for the species come
from 22 populations in the
catchments of the Macdonald, Colo
and Hawkesbury Rivers. Occurs on
Hawkesbury sandstone, Narrabeen
Group sandstone and on Quaternary
alluvium. Found in sheltered forests
on mid- to lower slopes and valleys,
in or adjacent to gullies which
support sheltered forest, although
some populations extend up-slope
into drier vegetation.

FAUNA
Invertebrates
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Habitat requirements

Likelihood of
occurrence

Cumberland Plain Land
Snail

Meridolum corneovirens

E

-

228

Primarily occurs in Cumberland Pain
Woodland – a grassy, open
woodland with stands of denser
vegetation.

Moderate.

Dural Land Snail

Pommerhelix duralensis

E

E

24

The Dural Land Snail is often
associated with ecological
communities that occur on the
interface region between shalederived and sandstone derived soils.
They are usually found in forested
habitats that are relatively
undisturbed and have a complex
coverage of woody debris. It favours
sheltering under rocks, leaf litter and
bark, yet does not burrow or climb. It
has been recorded on the western
and north-western fringes of the
Cumberland Interim
Biogeographically Regionalisation of
Australia (IBRA) subregion.

Low: unlikely to occur.

Amphibians
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Giant Burrowing Frog

Heleioporus australiacus

V

V

6

This frog can be found in heath,
woodland and open dry sclerophyll
forest on a variety of soil types.
Whilst in non-breeding habitat it
burrows below the soil surface or in
the leaf litter. When breeding frogs
will call from open spaces, under
vegetation or rocks or from burrows
within the creek bank.

Low: unlikely to occur.

Green and Golden Bell
Frog

Litoria aurea

E

V

14

Large populations in NSW are
located around coastal and near
coastal areas of the metropolitan
areas of Sydney, Shoalhaven and
mid north coast. It Inhabits marshes,
dams and stream-sides, particularly
those containing bullrushes (Typha
spp.) or spikerushes (Eleocharis
spp.). Optimum habitat includes
unshaded water-bodies which are
free of predatory fish (such as the
Plague Minnow, Gambusia
holbrooki) and have a grassy area
nearby.

Moderate. A known
population is being
maintained within five
kilometres of the study
area. Habitat occurs in
the study area.
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Habitat requirements

Stuttering Frog

Mixophyes balbus

E

V

PMST

Associated with streams in dry
Low: unlikely to occur.
sclerophyll and wet sclerophyll
No habitat in the study
forests and rainforests of more
area.
upland areas of the Great Dividing
Range of NSW and down into
Victoria. Breeding occurs along
forest streams with permanent water
where eggs are deposited within
nests excavated in riffle zones by the
females and the tadpoles swim free
into the stream when large enough
to do so. Outside of breeding,
individuals range widely across the
forest floor and can be found
hundreds of metres from water.

Red-Crowned Toadlet

Psuedophryne australis

V

-

28

Distributed through the Sydney
Low: unlikely to occur.
Basin sandstone country in
No habitat in the study
woodland, open woodland and heath area.
vegetation, breeding habitat is
generally soaks or pools within first
or second order streams, but also
'hanging swamp' seepage lines and
where small pools form from the
collected water. Spend the majority
of time in non-breeding habitat up to
300 metres away and burrows in soil
surface or leaf litter.
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occurrence

Large-eared Pied Bat

Chalinolobus dwyeri

V

V

8

Roosts in disused mine shafts,
caves, overhangs and disused Fairy
Martin nests for shelter and to raise
young. Also potentially roost in tree
hollows. Occurs in low to midelevation dry open forest and
woodlands, preferably with extensive
cliffs, caves or gullies. Largely
restricted to the interface of
sandstone escarpment for roost
habitat and relatively fertile valleys
for foraging habitat.

Low: no suitable
roosting habitat and
suitable foraging
habitat too far from
roosting habitat.

Spotted-Tailed Quoll

Dasyurus maculatus

V

E

8

Utilises a range of habitat types,
including rainforest, open forest,
woodland, coastal heath and inland
riparian forest, from the sub-alpine
zone to the coastline. Individual
animals use hollow bearing trees,
fallen logs, small caves, rock
crevices, boulder fields and rockycliff faces as den sites.

Low: unlikely to occur.
No habitat in the study
area.

Mammals
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Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Eastern False Pipistrelle

Falsistrellus tasmaniensis

V

-

41

Occurs in the south-east coast and
ranges of Australia. This bat prefers
moist habitat that supports trees
taller than 20 meters. It will roost in
eucalypt hollows but on occasion
has been found in buildings and
under loose bark still partially
attached to trees. It will hunt flying
insects just above or below the tree
canopy.

Recorded

Eastern Coastal FreeTailed Bat

Micronomus norfolkensis

V

-

110

Habitat preferences include dry
Recorded
eucalypt forest and coastal
woodlands but also include the
riparian zones of rainforests and wet
sclerophyll forests. Forages above
forest canopy or forest edge. Usually
roosts in tree hollows but roosts
have been found in buildings.

Little Bent-Winged Bat

Miniopterus australis

V

-

33

This species occurs in moist
eucalypt forest, rainforest and dense
coastal banksia scrub. Little Bentwing Bats roost in caves, tunnels
and sometimes tree hollows during
the day and at night forage for small
insects beneath the canopy of
densely vegetated habitats.
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Habitat requirements

Likelihood of
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Large Bent-Winged Bat

Miniopterus orianae
oceanensis

V

-

111

Caves are the primary roosting
habitat, but also use derelict mines,
storm-water tunnels, buildings and
other man-made structures. They
form discrete populations centred on
a maternity cave that is used
annually in spring and summer for
the birth and rearing of young. This
species tends to hunt in forested
areas.

Recorded

Southern Myotis

Myotis macropus

V

-

80

This species generally roost in
groups of 10-15 close to water in
caves, mine shafts, hollow bearing
trees, storm water channels,
buildings, under bridges and in
dense foliage. They forage over
streams and pools catching insects
and small fish.

Recorded

Yellow-Bellied Glider

Petaurus australis

V

-

59

Occurs in tall mature eucalypt forests Low: unlikely to occur.
in areas of high rainfall and nutrient
No habitat in the study
rich soils.
area.
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BC
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Act
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(source)

Habitat requirements

Likelihood of
occurrence

Koala

Phascolarctos cinereus

V

V

12

Inhabits a range of eucalypt forest
and woodland communities.
Adequate floristic diversity,
availability of feed trees (primarily
Eucalyptus tereticornis and E.
viminalis) and presence of mature
trees very important. Preferred food
tree species vary with locality and
there are quite distinct regional
preferences. They are able to persist
in fragmented habitats, and even
survive in isolated trees across a
predominantly agricultural
landscape.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.

New Holland Mouse

Pseudomys
novaehollandiae

-

V

PMST

The New Holland Mouse currently
has a disjunct, fragmented
distribution across Tasmania,
Victoria, NSW and Queensland.
Across the species' range the New
Holland Mouse is known to inhabit
open heathlands, open woodlands
with a heathland understorey, and
vegetated sand dunes.

Low: unlikely to occur.
No habitat in study
area.
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EPBC
Act
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records
(source)

Habitat requirements

Grey-headed Flying-fox

Pteropus poliocephalus

V

V

268

Occur in subtropical and temperate
Recorded
rainforests, tall sclerophyll forests
and woodlands, heaths and swamps
as well as urban gardens and
cultivated fruit crops. Roosting
camps are commonly found in
gullies, close to water, in vegetation
with a dense canopy. They travel up
to 50 kilometres to forage, on the
nectar and pollen of native trees, in
particular Eucalyptus, Melaleuca and
Banksia, and fruits of rainforest trees
and vines.

Yellow-Bellied SheathtailBat

Saccolaimus flaviventris

V

-

23

Inhabits rainforest, dry and wet
sclerophyll forest and open
woodland vegetation. Availability of
tree hollows is important for access
to roosting sites.

Recorded

Greater Broad-Nosed Bat

Scoteanax rueppellii

V

-

63

Occurs in a variety of habitats
including rainforest, dry and wet
sclerophyll forest and eucalypt
woodland. Large hollow bearing
trees required for roosting.

Recorded
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Habitat requirements

Likelihood of
occurrence

Eastern Cave Bat

Vespadelus troughtoni

V

-

2

A cave-roosting species that is
usually found in dry, open forest and
woodland, near cliffs or rocky
overhangs. This bat has been
recorded roosting in disused mine
workings, occasionally in colonies of
up to 500 individuals. Apart from this
little is known about the ecology of
this species in particular its feeding
and breeding requirements and
behaviour.

Low: possible
recording although
likely to be confused
with more common
species. No roosting
habitat in the study
area or locality.
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Regent Honeyeater

Anthochaera phrygia

CE

CE

19

Inhabits temperate woodlands and
open forests of the inland slopes of
south-east Australia. In NSW the
distribution is very patchy and mainly
confined to the two main breeding
areas at Capertee Valley and the
Bundarra-Barraba region and
surrounding fragmented woodlands.
Also found in drier coastal
woodlands and forests. Inhabits dry
open forest and woodland,
particularly Box-Ironbark woodland
and riparian forests of River Sheoak. These habitats have
significantly large numbers of mature
trees, high canopy cover and
abundance of mistletoes. Key
eucalypt species include Mugga
Ironbark, Yellow Box, Blakely's Red
Gum, White Box and Swamp
Mahogany.

Moderate. Was not
recorded during the
recent survey effort.
Mature trees present
in the study area but
did not support a large
number of mistletoes.
Native woodlands
patchy and degraded,
however, the species
may utilise the site on
occasion.

Dusky Woodswallow

Artamus cyanopterus

V

-

130

The Dusky Woodswallow has a large
but sparse distribution covering
much of southern Australia. It
primarily inhabits dry and open
eucalypts forests and woodlands but
has on occasion been observed in
the bordering agricultural land.

Low: unlikely to occur.
Was not recorded
during the recent
survey effort.

Birds
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Likelihood of
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Australasian Bittern

Botaurus poiciloptilus

E

E

3

Inhabits temperate freshwater
wetlands and occasionally estuarine
reedbeds, with a preference for
permanent waterbodies with tall
dense vegetation. Prefers wetlands
with dense vegetation, including
sedges, rushes and reeds.
Freshwater is generally preferred,
although dense saltmarsh vegetation
in estuaries and flooded grasslands
are also used by the species.

Moderate. Not
recorded during the
recent survey effort.
Wetland vegetation
highly degraded,
however, the species
may utilise the site on
occasion.

Curlew Sandpiper

Calidris ferruginea

E

CE

14

Coastal migratory species with a
Low: unlikely to occur.
NSW distribution from Hastings Point No habitat in the
to Shoalhaven Heads. Found in
survey area.
open, sandy beaches with exposed
sand bars and rocky outcrops. Rare
use of near-coastal wetlands.

Gang-Gang Cockatoo

Callocephalon fimbriatum

V

-

11

Occupies tall montane forests and
woodlands, particularly in heavily
timbered and mature wet sclerophyll
forests in winter. In summer this
species prefers open eucalypt
forests and woodlands, particularly in
box-ironbark assemblages, or in dry
coastal forests.
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Glossy Black-Cockatoo

Calyptorhynchus lathami

V

-

23

Occupy coastal woodlands and drier
forest areas, open inland woodlands
or timbered watercourses where
Casuarina and Allocasuarina species
are present. Dependent on large
hollow bearing eucalypts for nesting.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.

Speckled Warbler

Chthonicola sagittata

V

-

337

Lives in a wide range of eucalyptus
dominated communities that have a
grassy understorey, often on rocky
ridges or in gullies. Typical habitat
would include scattered native
tussock grasses, a sparse shrub
layer, some eucalypt regrowth and
an open canopy. Large, relatively
undisturbed remnants are required
for the species to persist in an area.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.

Spotted Harrier

Circus assimilis

V

-

6

Occurs throughout the Australian
mainland, except in densely forested
or wooded habitats of the coast,
escarpments and ranges.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.
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occurrence

Brown Treecreeper
(Eastern Subspecies)

Climacteris picumnus
victoriae

V

-

5

Found in eucalypt woodlands
(including Box-Gum Woodland) and
dry open forest of the inland slopes
and plains inland of the Great
Dividing Range; mainly inhabits
woodlands dominated by
stringybarks or other rough-barked
eucalypts, usually with an open
grassy understorey, sometimes with
one or more shrub species. The
Brown Treecreeper is also found in
mallee and River Red Gum
(Eucalyptus camaldulensis) Forest
bordering wetlands with an open
understorey of acacias, saltbush,
lignum, cumbungi and grasses.
Fallen timber is an important habitat
component for foraging. This species
has also been recorded, though less
commonly, in similar woodland
habitats on the coastal ranges and
plains.

Low: unlikely to occur.
Contemporary
distribution does not
include the study area.
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Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Daphoenositta chrysoptera V

-

94

Inhabits most of mainland Australia
except the treeless deserts and open
grasslands. It inhabits eucalypt
forests and woodlands, especially
rough-barked species and mature
smooth-barked gums with dead
branches, mallee and Acacia
woodland.

Moderate. Not
recorded during the
recent survey effort.
Marginal habitat
sparse and heavily
degraded, however,
the species may utilise
the species on
occasion.

Eastern Bristlebird

Dasyornis brachypterus

E

PMST

Found in coastal woodlands, dense
scrub and heathlands, particularly
where it borders taller woodlands.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.

Black-Necked Stork

Ephippiorhynchus asiaticus E

-

6

Restricted to coastal and nearcoastal habitat. Inhabits wetlands,
floodplains and deeper permanent
water bodies. Occurs in shallow,
permanent freshwater terrestrial
wetlands and surrounding marginal
vegetation. Nest in tall, live isolated
paddock trees near freshwater
swamps and construct large nesting
platform.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.
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White-Fronted Chat

Epthianura albifrons

V

-

1

A gregarious species usually found
foraging on bare or grassy ground in
wetland areas, singly or in pairs.
They are insectivorous, feeding
mainly on flies and beetles caught
from or close to the ground.

Low: unlikely to occur.
No habitat in the study
area.

Black Falcon

Falco subniger

V

-

10

Widely, but sparsely, distributed in
NSW, mostly occurring in inland
regions. In NSW there is assumed to
be a single population that is
continuous with a broader
continental population, given that
falcons are highly mobile, commonly
travelling hundreds of kilometres.
The Black Falcon inhabits woodland,
shrubland and grassland in the arid
and semi-arid zones, especially
wooded watercourses and
agricultural land with scattered
remnant trees.

Low: unlikely to occur.
Contemporary
distribution does not
match the study area.
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Little Lorikeet

Glossopsitta pusilla

V

-

32

Mostly occur in dry, open eucalypt
forests and woodlands. Have been
recorded from both old-growth and
logged forests in the eastern part of
their range, and in remnant
woodland patches and roadside
vegetation on the western slopes.
Nest in small hollows (entrance
about three centimetres) of
Eucalyptus spp. between 2-15
metres above the ground.

Moderate. Not
recorded during the
recent survey effort.
Marginal habitat
sparse and heavily
degraded, however,
the species may utilise
the site on occasion.

Painted Honeyeater

Grantiella picta

V

V

1

Occurs in eucalyptus woodland and
forests with a preference for
mistletoe (Amyema spp.). Can also
occur along watercourses and in
farmland. Nests from spring to
autumn in outer canopy of eucalypts,
she-oak, paperbark and mistletoe
branches.

Moderate. Not
recorded during the
recent survey effort.
Marginal habitat
sparse and heavily
degraded, however,
the species may utilise
the site on occasion.

White-bellied Sea Eagle

Haliaeetus leucogaster

V

-

20

Habitat includes coastlines,
estuaries, large rivers and lakes. It
has occasionally been recorded over
adjacent habitats. This species
builds a large stick nest in a tall tree
and very rarely on artificial
structures.

Moderate. Unlikely to
nest in the study area
but may hunt in certain
areas or fly through it.
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Little Eagle

Hieraaetus morphnoides

V

-

21

Occupies habitats rich in prey, such
as birds, reptiles and mammals,
within open eucalypt forest,
woodland or open woodland.
Requires tall living trees for building
a large stick nest and preys on birds,
reptiles and mammals and
occasionally carrion.

Moderate. Unlikely to
nest in the study area
but may hunt in certain
areas or fly through it.

White-throated Needletail

Hirundapus caudacutus

-

V

PMST

An aerial species found in feeding
concentrations over cities, hilltops
and timbered ranges.

Moderate. May pass
over the study area at
a height in which it is
unlikely to be
impacted.

Comb-Crested Jacana

Irediparra gallinacea

V

-

3

Inhabits permanent wetlands with a
good surface cover of floating
vegetation, especially water lilies.

Low: unlikely to occur.
No habitat in the study
area.

Black Bittern

Ixobrychus flavicollis

V

-

6

Inhabits both terrestrial and
estuarine wetlands, generally in
areas of permanent water and dense
vegetation. Where permanent water
is present, the species may occur in
flooded grassland, forest, woodland,
rainforest and mangroves.

Moderate. Not
recorded during the
recent survey effort.
Marginal habitat
sparse and heavily
degraded, however,
the species may utilise
the site on occasion.

Garfield Road East Upgrade
Biodiversity Assessment Report

167

Common Name

Scientific Name

BC
Act

EPBC
Act

Number of
records
(source)

Habitat requirements

Likelihood of
occurrence

Swift Parrot

Lathamus discolor

E

CE

32

In NSW the Swift Parrot has been
recorded on the coast and south
west slopes, occurring in areas
where eucalypts are flowering
profusely or where there are
abundant lerp (from sap-sucking
bugs) infestations. Favoured feed
trees include winter flowering
species such as Swamp Mahogany
(Eucalyptus robusta), Spotted Gum
(Corymbia maculata), Red
Bloodwood (C. gummifera), Mugga
Ironbark (E. sideroxylon), and White
Box (E. albens).

Moderate. Not
recorded during the
recent survey effort.
Lack of flowering
Eucalypts. Marginal
habitat sparse and
heavily degraded,
however, the species
may utilise the site
occasion.

Black-Tailed Godwit

Limosa limosa

V

-

2

Primarily a coastal species. Usually
found in sheltered bays, estuaries
and lagoons with large intertidal
mudflats and/or sand flats. Further
inland, it can also be found on
mudflats and in water less than 10
centimetres deep, around muddy
lakes and swamps. Northern
hemisphere breeding.

Low: unlikely to occur.
No habitat in the study
area.

Square-tailed Kite

Lophoictinia isura

V

-

15

The square-tailed kite ranges along
the coastal and sub-coastal areas
around much of the country. It has
been observed in a variety of
timbered habitats showing a
preference for timbered
watercourses.

Moderate. Not
recorded during the
recent survey effort.
Marginal habitat
sparse and heavily
degraded.
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Black-Chinned Honeyeater Melithreptus gularis gularis
(Eastern Subspecies)

V

-

10

Requires structurally diverse habitats Low: unlikely to occur.
featuring mature eucalypts, saplings, No habitat in the study
some small shrubs and a ground
area.
layer of moderately tall native
grasses.

Turquoise Parrot

Neophema pulchella

V

-

2

Occupies mostly upper levels of drier
open forests or woodlands
dominated by box and ironbark
eucalypts, especially Mugga Ironbark
(Eucalyptus sideroxylon), White Box
(E. albens), Inland Grey Box (E.
microcarpa), Yellow Box (E.
melliodora), Blakely's Red Gum (E.
blakelyi) and Forest Red Gum (E.
tereticornis). Also inhabits open
forests of smooth-barked gums,
stringybarks, ironbarks, river
sheoaks (nesting habitat) and teatrees.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.

Barking Owl

Ninox connivens

V

-

4

Inhabits woodland and open forest,
including fragmented remnants and
agricultural land. It is flexible in its
habitat use, and hunting can extend
in to closed forests. Roosts in
shaded portions of tree canopies in
species from Acacia spp. and
Casuarina cunninghamiana.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.
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Powerful Owl

Ninox strenua

V

-

51

Inhabits a range of vegetation types,
from woodland and open sclerophyll
forest to tall open wet forest and
rainforest. Require large tracts of
forest or woodland habitat but can
occur in fragmented landscapes as
well. Nest in large tree hollows, at
least 0.5 metres deep, in large
eucalypts, with DBH of 80-240
centimetres) that are at least 150
years old.

Moderate. Not
recorded from recent
survey effort. Has
large (>5 kilometres)
home ranges however.

Eastern Curlew

Numenius
madagascariensis

-

CE

PMST

A primarily coastal distribution.
Low: unlikely to occur.
Found in all states, particularly the
No habitat in the study
north, east, and south-east regions
area.
including Tasmania. Rarely recorded
inland. Mainly forages on soft
sheltered intertidal sand flats or
mudflats, open and without
vegetation or cover. Breeds in the
northern hemisphere.
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Blue-Billed Duck

Oxyura australis

V

-

2

Widespread in NSW, but most
common in the southern MurrayDarling Basin area. Birds disperse
during the breeding season to deep
swamps up to 300 kilometres away.
It is generally only during summer or
in drier years that they are seen in
coastal areas. The Blue-billed Duck
prefers deep water in large
permanent wetlands and swamps
with dense aquatic vegetation.

Low: unlikely to occur.
No habitat in the study
area.

Scarlet Robin

Petroica boodang

V

-

13

In NSW it occupies open forests and
woodlands from the coast to the
inland slopes. Breeds in drier
eucalypt forests and temperate
woodlands, often on ridges and
slopes, within an open understorey
of shrubs and grasses and
sometimes in open areas. Abundant
logs and coarse woody debris are
important structural components of
its habitat.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.
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Flame Robin

Petroica phoenicea

V

-

4

Prefers clearings or areas with open
understories. Breeds in upland tall
moist eucalypt forests and
woodlands, often on ridges and
slopes. The ground-layer of this
breeding habitat is dominated by
native grasses with a sparse or
dense shrub layer. In the winter birds
migrate to open and drier lowlands.

Low: unlikely to occur.
Not recorded during
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.

Australian Painted Snipe

Rostratula australis

E

E

12

Inhabits shallow inland wetlands,
either freshwater or brackish water
bodies. Nests on the ground
amongst tall reed-like vegetation
near water, and feeds near the
water’s edge and on mudflats.

Low: unlikely to occur.
No habitat in the study
area.

Diamond Firetail

Stagonopleura guttata

V

-

1

Found in grassy eucalypt woodlands, Low: unlikely to occur.
open forest, mallee, grassland and
Not recorded during
riparian areas.
the recent survey
effort. Marginal habitat
sparse and heavily
degraded.

Freckled Duck

Stictonetta naevosa

V

-

9

Breeds in permanent fresh swamps
that are heavily vegetated. Found in
fresh or salty permanent open lakes,
especially during drought. Often
seen in groups on fallen trees and
sand spits.
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Masked Owl

Tyto novaehollandiae

V

-

5

Lives in dry eucalypt forests and
woodlands up to 1110 metres a.s.l.
Predominantly hunts in forests but
has been observed foraging along
roadsides and along forest margins.
Roosts in eucalypt forested gullies,
utilising large tree hollows and or
even caves.

Low: unlikely to occur.
No habitat in the study
area.

Sooty Owl

Tyto tenebricosa

V

-

3

Inhabits subtropical and warm
temperate rainforest, and moist or
dry eucalypt forest with a welldeveloped mid-storey of trees or
shrubs. Roost and nest sites for the
species occur in gullies. Breeding
pairs utilise large hollows for nesting
and prey on other hollow dependent
species. Roost in hollows or dense
vegetation.

Low: unlikely to occur.
No habitat in the study
area.

Apus pacificus

-

-

PMST

The Fork-tailed Swift is almost
exclusively aerial, flying from less
than one metre to at least 300
metres above ground and probably
much higher.

Moderate. May pass
over the study area at
a height in which it is
unlikely to be
impacted, however,
the species may utilise
the site on occasion.

Migratory spcies
Fork-tailed Swift
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Annexure C
Assessments of significance
BC Act Assessment of Significance
Meridolum corneovirens (Cumberland Plain Land Snail)
The Cumberland Plain Land Snail relies on grass clumps, logs and other types of leaf litter for shelter, foraging
and breeding habitat. The limits of the Cumberland Plain Land Snail’s distribution are Picton in the south,
through to Windsor in the north and from Liverpool west to the Hawkesbury/Nepean River. Populations are
likely to be small and isolated as a result of historical land use patterns. The occurrence of this species of
snail is associated with Cumberland Plain Woodland, Shale Gravel Transition Forest in the Sydney Basin
Bioregion (Shale Gravel Transition Forest), Castlereagh Swamp Woodlands and the fringes of River Flat
Eucalypt Forest (OEH 2019).
The local population of a threatened plant species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The local population of resident fauna species comprises those individuals known or likely to occur in the
study area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are known
or likely to utilise habitats in the study area.
The Cumberland Plain Land Snail was not detected during the survey. However, marginal habitat was
assessed as occurring in both the biocertifed and non-biocertifed extents of the study area. The local
population has therefore been assessed as those individuals with the potential to occur in the marginal habitat
and in areas of contiguous native vegetation.
Approximately 3.18 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of the local population’s extent (non-biocertified land), effectively
stopping life cycle processes within this extent. The clearing of 0.28 hectares represents a loss of less than
0.1 percent of the local population’s extent. While detrimental to the local population, the Proposal would
be unlikely to prevent life cycle processes within its entire extent. The Proposal would therefore be unlikely
to place the local population at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.

Garfield Road East Upgrade
Biodiversity Assessment Report

174

(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas
of habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species or ecological community in the locality
(i) The Proposal would directly impact 0.47 hectares of the local population’s habitat..
(ii) The habitat of the local population is currently in a fragmented condition. The entire distribution of the
Cumberland Plain Land Snail is also in a fragmented landscape. The Proposal would increase the
fragmentation of the Cumberland Plain Land Snail habitat including the habitat of the local population.
(iii) The Proposal would directly impact 0.47 hectares of habitat, less than 0.1 percent of the local
population’s total habitat. While the removal of this habitat will have a negative effect on the local
population, its removal will not jeopardise its long-term survival.
(d) whether the proposed development or activity is likely to have an adverse effect on any declared
area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value (AOBV) are as follows:
•
•
•
•

Gould's Petrel – critical habitat declaration
Little penguin population in Sydney's North Harbour – critical habitat declaration
Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration
Wollemi Pine – critical habitat declaration.

The Proposal would not impact any of the declared AOBVs.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten the survival
or evolutionary development of species, populations or ecological communities. Key threatening processes
are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or would be likely to result in the operation of, and/or
increases the impact of, a number of key threatening process that particularly relate to the Cumberland
Plain Land Snail include:
•
•
•
•

Clearing of native vegetation
Invasion of native plant communities by exotic perennial grasses
Invasion and establishment of exotic vines and scramblers
Loss and degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants.
Conclusion
The Proposal would directly clear 0.47 hectares of the Cumberland Plain Land Snail local population’s
occurrence and its habitat. The total 0.47 hectares represents less than a 0.1 percent decrease in its extent
and habitat. While this would have a negative effect on the local population it would not lead to the extinction
of this local population. The Proposal would therefore not have a significant impact.
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Eastern Coastal Free-tailed Bat (Mormopterus norfolkensis) and the Greater Broad-nosed Bat
(Scoteanax rueppellii)
The Eastern Coastal Free-tailed Bat (Mormopterus norfolkensis) is found along the east coast of Australia
from Queensland to southern NSW. It occurs in dry sclerophyll forest, woodland, swamp forest and mangrove
forest east of the Great Dividing Range. The Eastern Coastal Free-tailed Bat commonly roosts in tree hollows
but has also been found roosting under bark or in man-made structures. It can roost communally however
most records of this species have been of it occurring individually.
The Greater Broad-nosed Bat (Scoteanax rueppellii) has a distribution that stretches from the Atherton
Tableland in Queensland to north-eastern Victoria. It occurs mainly in the gullies and river systems that drain
the Great Dividing Range all the way down to the coast. The Greater Broad-nosed Bat utilises a variety of
habitats from open woodlands, rainforests and wet and dry sclerophyll forests. This species of bat commonly
roost in tree hollows but has been observed roosting in man-made structures. The reproductive biology of
this bat is poorly understood, however a single young is born in January; prior to birth, females congregate
at maternity sites located in suitable trees, where they appear to exclude males during the birth and raising
of the single young (OEH 2020).
The local population of a threatened fauna species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The local population of resident fauna species comprises those individuals known or likely to occur in the
study area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are known
or likely to utilise habitats in the study area.
The Eastern Coastal Free-tailed Bat and the Greater Broad-nosed Bat were detected during the survey effort
from the bat-call analysis. No bats however, were observed roosting under the First Ponds Creek
bridge/culverts or were likely to be roosting in any of the large tree hollows (both habitat features occurring
in the non-biocertified land). As neither of these bats are likely to be roosting in the study area the local
population has been assessed as any bats roosting in adjoining areas and utilise the study area for foraging
or as a fly-way.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The large-tree hollows in the non-biocertifed land have the potential to support a microbat roost. However,
these hollows were observed supporting roosting birds making it unlikley that a microbat roost currently
occurs. The bats recorded in the study area via ultrasonic recording likely roost in habitat outside the study
area. The removal of the hollow-bearing trees within the study area is therefore unlikley to place the
recorded bats at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
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(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the
proposed development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas
of habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species or ecological community in the locality
(i) The Proposal would clear about 0.47 hectares of non-biocertified native vegetation.
(ii) The foraging habitat of the local populations is currently in a fragmented condition. The Proposal
would further fragment this habitat.
Without knowledge on the occurrence of other roosts outside the study area, it is difficult to assess
how the Proposal may isolate roosting habitat.
(iii) As the large tree hollows are unlikely to support a maternity roost, they are unimportant to the longterm survival of either species. The loss of foraging and fly-way habitat while detrimental will not place
the local population of either species at risk of extinction.

(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared AOBV are as follows:
•
•
•
•

Gould's Petrel – critical habitat declaration
Little penguin population in Sydney's North Harbour – critical habitat declaration
Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration
Wollemi Pine – critical habitat declaration.

The Proposal would not impact any of the declared AOBVs.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten the survival
or evolutionary development of species, populations or ecological communities. Key threatening
processes are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or would be likely to result in the operation of, and/or
increases the impact of, a number of key threatening process that particularly relate to The Eastern
Coastal Free-tailed Bat and Greater Broad-nosed Bat including:
•

Clearing of native vegetation

Conclusion
The Proposal will clear tree hollows within the non-biocertifed land. These hollows currently support
roosting birds and therefore are unlikely to support microbat maternity roosts. The Proposal will also clear
0.47 hectares of foraging and fly-way habitat. The loss of habitat in the non-biocertified land will be
detrimental to the local population but is unlikely to lead to a local extinction. The Proposal will not have a
significant impact on either species of microbat.

Southern Myotis (Myotis macropus)
The Southern Myotis is found along the eastern coast of New South Wales, usually up to 100 kilometres
inland. They forage for insects and small fish over water. Roosting habitat is found in hollow-bearing trees
and man-made structures close to water (OEH 2017).
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Targeted surveys identified the Southern Myotis as a species that could possibly occur in the study area. Its
call signature can easily be confused with other species and there was insufficient data to make a confident
identification (McConville 2020). At the time of survey First Ponds Creek contained sufficient water to provide
foraging habitat. No potential roosting habitat was identified under the First Ponds Creek bridge/culverts.
Large tree hollows capable of supporting roosts occurred in the non-biocertifed land along First Ponds Creek
but were inhabited by roosting birds (and therefore unlkley bats) at the time of assessment.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The absence of records indicate the species is unlikely to be roosting nearby and therefore the habitat is
likely to be only occasionally used by the species. Other areas of suitable habitat along creeks and in
riparian vegetation nearby is likely to provide more permanent habitat for this species.
Therefore, it is unlikely the Proposal would place a viable local population of Southern Myotis at risk of
extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would result in the removal of large tree hollows that could provide roosting habitat for the
Southern Myotis. However, at the time of assessment these hollows were inhabited by roosting birds
making it unlikely roosting habtit for the Southern Myotis. The Proposal will result in the removal of these
tree hollows and the vegetation surrounding the extent of First Ponds Creek in the study area.
(ii) Southern Myotis habitat occurs along waterways and adjacent vegetation, and around permanent
waterbodies. Habitat throughout the locality is already fragmented through clearing for historical agriculture
and more recently for residential development. The Proposal increases fragmentation by expanding the
area of clearing over First Ponds Creek, however, this is unlikely to disrupt movement of the Southern
Myotis.
(iii) As the large tree hollows are unlikely to support roosting bats they are unlikely to be important to the
Southern Myotis. Foraging habitat along the creekline for the Southern Myotis would undergo temporary
disturbance during the construction phase of the Project, however, this habitat is unlikely to be important
to the survival of the species in the locality.
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(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
No critical habitat has been declared for this species.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
The Proposal constitutes the following key threatening processes that relate to the Southern Myotis:
•

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

•

Clearing of native vegetation

•

Loss of hollow bearing trees.

Conclusion
A tentative identification of the Southern Myotis was made in the study area and it is assumed the species
uses the study area for foraging on occasion. The Proposal would temporarily impact the extent of First
Ponds Creek in the non-biocertified lands. This impact is unlikely to significantly impact any bats that may
utilise the First Ponds Creek Study Area as foraging habitat.
Due to the absence of confident records of the species using the study area and the availability of similar
habitat in the locality, it is considered unlikely the Proposal would have a significant impact on the Southern
Myotis.

Eastern False Pipistrelle (Falsistrellus tasmaniensis) and Yellow-bellied Sheath-tail Bat
(Saccolaimus flaviventris)
The Eastern False Pipistrelle is found along the eastern coast of NSW. They hunt flying insects around the
tree canopy in moist habitats, generally with trees taller than 20 metres. Hollows, bark and buildings are used
as roosts (OEH 2017).
The Yellow-bellied Sheath-tail Bat occurs throughout most of NSW. Groups of up to six or individuals roost
in hollows and buildings. They forage across a variety of habitats, with and without tree canopy (OEH 2017).
Targeted surveys tentatively identified the Eastern False Pipistrelle and Yellow-bellied Sheath-tail Bat in the
study area, although it is acknowledged that these calls may be easily confused with those of other more
common species (McConville 2020). Both species may use vegetation within the study area for foraging.
Roosting habitat is unlikely to occur in the study area.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would result in the removal of 0.47 hectares of non-biocertifed native vegetation that may
provide foraging habitat for the Eastern False Pipistrelle and Yellow-bellied Sheath-tail Bat.
Only tentative identifications from few calls were made, so it unlikely that these species rely on habitat
within the study area to complete their life cycle.
Therefore, it is unlikely that the Proposal would place a viable local population of Eastern False Pipistrelle
or Yellow-bellied Sheath-tail Bat at risk of extinction.
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(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would result in the removal of 0.47 hectares of non-biocertifed native vegetation that may
provide foraging habitat.
(ii) The Eastern False Pipistrelle and Yellow-bellied Sheath-tail Bat are mobile species capable of travelling
through and around vegetation to forage. Given the mobility of these species and the existing fragmentation
of the locality, it is unlikely the removal of 0.47 hectares of native vegetation along a road would further
fragment or isolate areas of suitable habitat for these species.
(iii) The potential foraging habitat to be removed is unlikely to be important to the long-term survival of
these species considering the few tentative recordings.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
No critical habitat has been declared for this species.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
The Proposal constitutes the following key threatening process that relate to the Eastern False Pipistrelle
and Yellow-bellied Sheath-tail Bat:
•

Clearing of native vegetation

Conclusion
A tentative identification of the Eastern False Pipistrelle and Yellow-bellied Sheath-tail Bat was made in
the study area. It is assumed these species use vegetation within the study area for foraging on occasion
It is unlikely these species rely on habitat within the study area.
Due to the small area of habitat in the study area and the availability of similar habitat in the locality, it is
considered unlikely the Proposal would have a significant impact on the Eastern False Pipistrelle or Yellowbellied Sheath-tail Bat.
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Little Bent-winged Bat (Miniopterus australis) and Large Bent-winged Bat (Miniopterus orianae
oceanensis)
The Little Bent-winged Bat is found along the coast and ranges of NSW from the Queensland border south
to Wollongong. They occur in a variety of forest types, roosting in hollows, caves and man-made structures
(OEH 2020). Maternity colonies have specific requirements and only five are known in Australia.
The Large Bent-winged Bat occurs throughout eastern NSW. The primary roosting habitat of this species is
caves, but they will also use man-made structures. Outside the breeding season they disperse 300 kilometres
from maternity colonies to hunt in forested areas.
Targeted surveys tentatively identified the Little Bent-winged Bat and Large Bent-winged Bat within the study
area. Where insufficient data is collected, calls may be easily confused with other more common species
(McConville 2020). Suitable foraging habitat for these species occurs within the study area. No roosting
habitat for either species occurs within or nearby the study area.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would result in the removal of 0.47 hectares of non-biocertifed native vegetation that may
provide foraging habitat for the Little Bent-winged Bat and Large Bent-winged Bat. Both species are
expected to use large areas of habitat within range of maternity colonies for hunting.
Eight hollow-bearing trees that may provide roosting habitat for the Little Bent-winged Bat would be
removed by the Proposal. No other roosting habitat or habitat suitable for breeding would be affected.
Therefore, it is unlikely the Proposal would place a viable local population of Little Bent-winged Bat or Large
Bent-winged Bat at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would result in the removal of 0.47 hectares of non-biocertifed native vegetation that
may provide foraging habitat for the Little Bent-winged Bat and Large Bent-winged Bat. Eight hollowbearing trees that may provide roosting habitat for the Little Bent-winged Bat would be removed by the
Proposal. No other roosting habitat or habitat suitable for breeding would be affected.
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(ii) The Little Bent-winged Bat and Large Bent-winged Bat are capable of travelling great distances, of up
to 300 kilometres for the Large-Bent-winged Bat, from maternity caves (OEH 2019). Given the mobility of
these species, it is unlikely the removal of 0.47 hectares of non-biocertifed native vegetation along a road
would fragment or isolate areas of suitable habitat for these species.
(iii) Populations of Little Bent-winged Bat and Large Bent-winged Bat are likely to be based around
maternity colonies. No maternity colonies would be affected by the Proposal. Removal of 0.47 hectares
of non-biocertifed native vegetation along a major road is unlikely to be important to the long-term
survival of these species in the locality.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
No critical habitat has been declared for this species.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
The Proposal would constitute the following key threatening process relating to the Little Bent-winged Bat
and Large Bent-winged Bat:
•

Clearing of native vegetation.

Conclusion
A tentative identification of the Little Bent-winged Bat and Large Bent-winged Bat was made in the study
area and it is assumed these species use vegetation within the study area for foraging on occasion. Eight
hollow-bearing trees that may provide roosting habitat for the Little Bent-winged Bat would be removed.
No maternity colonies would be affected by the Proposal.
Due to the absence of breeding, core roosting habitat in the study area, and the availability of similar
habitat in the locality, it is considered unlikely the Proposal would have a significant impact on the Little
Bent-winged Bat or Large Bent-winged Bat.

Litoria aurea (Green and Golden Bell Frog)
The Green and Golden Bell Frog is a large frog ranging from 45 to 100 millimetres snout to ventral length.
As the name implies it has a gold (or cream) pattern running along the side of its body with a darker and
thinner brown stripe beneath. The colouration of the rest of the body varies with most frogs being a bright
green with metallic brown or brass splotches. The degree to which the green or metallic brown dominates
varies from frog to frog (OEH 2017).
The Green and Golden Bell Frog distribution has contracted since the introduction of the chytrid fungus. Its
distribution formerly stretched from the NSW North Coast southwards into the Gippsland region of Victoria.
Records of the Green and Golden Bell Frog have been taken from as far west as Bathurst and Tumut. The
contemporary Green and Golden Bell Frog distribution is primarily coastal with only 50 known populations
scattered and isolated over the species range. The largest populations are centred on the metropolitan areas
of Sydney, the Shoalhaven and the Mid North Coast (NSW NPWS 2003; OEH 2017).
Green and Golden Bell Frog habitat includes marshes, artificial dams, stream and creeks. Habitat usually
supports grassy areas, bull-rushes (Typha spp.) and/or spike-rushes (Eleocharis spp.). Importantly, habitat
must be free of the Plague Minnow (Gambusia holbrooki) which prey upon frog eggs and tadpoles. Frogs
may be found taking refuge under man-made objects in the vicinity of their habitat (NSW NPWS 2003; OEH
2017).
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The local population of a threatened fauna species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The local population of resident fauna species comprises those individuals known or likely to occur in the
study area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are known
or likely to utilise habitats in the study area.
The Green and Golden Bell Frog was not detected during the survey effort however potentially suitable nonbiocertifed habitat (First Ponds Creek) was found to occur in the study area. The site investigations recorded
Plague Minnow within First Ponds Creek, thus reducing the suitability of this habitat for the species. The only
record of the Green and Golden Bell Frog within 10 kilometres of the study area was made in 2016 – about
three kilometres to the west. Although this record was taken from a naturally occurring population, this
population is being anthropogenically sustained (personal communications with Dr. Francis Lemckert 2020).
It is possible that during times of flooding, individuals from this population may venture into the study area,
however, a breeding population is unlikely to establish due to the presence of Plague Minnow. The local
population has therefore been assessed as those frogs that may potentially make their way into, and
temporarily utilise, the study area during periods of flooding and prolonged inundation.
Only impacts to areas of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal has the potential to impact the non-biocertifed habitat within First Ponds Creek. This habitat,
and its supporting vegetation, may provide marginal and temporary sheltering habitat for the Green and
Golden Bell Frog. First Ponds Creek is highly unlikely to support breeding habitat however, as the Plague
Minnow was prevalent throughout the study area. Impacting First Ponds Creek is therefore unlikely to affect
the lifecycle of the local population such that it is placed at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would impact First Ponds Creek, along with its supporting vegetation asessed as marginal
sheltering habitat for the Green and Golden Bell Frog.
(ii) The flow of First Ponds Creek would be temporarily impacted however engineering controls would
ensure the creek flow is maintained during construction.
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(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be affected’.
The Proposal would impact First Ponds Creek however this waterbody is unlikely to be important to the
lifecycle of the Green and Golden Bell Frog as it supports the Plague Minnow. The Proposal is therefore
unlikely to impact any habitat of importance to the local population.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
•

Gould's Petrel – critical habitat declaration

•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration

•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.

(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening
processes are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the Powerful Owl:
•

Clearing of native vegetation

•

Alteration to the natural flow regime of rivers, streams, floodplains and wetlands.

•

Predation by the Plague Minnow (Gambusia holbrooki)

Conclusion
The Proposal will impact First Ponds Creek and its surrounding vegetation. This habitat may provide
temporary sheltering habitat for the local population when individuals venture into the study area during
times of flooding. This water body supports the Plague Minnow making it highly unlikely to be used as
breeding habitat. The Proposal would therefore be unlikely to have a significant impact on the local
population of Green and Golden Bell Frog.

Haliaeetus leucogaster (White-bellied Sea-eagle)
The White-bellied Sea-eagle is a large predatory bird with a wingspan between 180 and 200 centimetres long
and a head to tail length of up to 85 centimetres. The head, breast and belly of adult individuals are
predominantly white with the back and upper surfaces of their wings being grey or charcoal. Males and
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females have similar colouration with the defining characteristic between the sexes being the females slightly
larger size (OEH 2019).
The White-bellied Sea-eagle distribution stretches the Australian coastline and along inland rivers and
wetlands. Habitat occurs in close proximity to large bodies of water including tidal flats, riparian forest and
woodland, swamps, grasslands and heathland (OEH 2019). The White-bellied Sea-eagle will breed in tall
open forest habitat that occurs close to the previously mentioned hunting habitat. Nests are constructed in
large emergent eucalypts that often have dead branches at the top. Leaves are built with sticks and lined
with leaves and/or grass (OEH 2019).
The local population of a threatened fauna species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The local population of resident fauna species comprises those individuals known or likely to occur in the
study area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are known
or likely to utilise habitats in the study area.
The White-bellied Sea-eagle was not detected during the survey effort nor were any nests or roosts. However,
potential hunting habitat does occur in the non-biocertifed extents of the study area which may be utilised by
individuals that nest in contiguous, semi-contiguous or nearby vegetation. The local population is therefore
defined as any individual that may fly over the study area or utilise the study area opportunistically as hunting
habitat.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to
0.47 hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of non-biocertified native vegetation. None of this vegetation was
observed to support a White-bellied Sea-eagle nest, nor was likely to be able to support a nest in the future.
The study area did however support habitat for prey. The removal of 0.47 hectares of vegetation may
impact the availability of prey in the study area, however this is unlikely to place the local population at risk
of extinction. The Hawkesbury River, located 9 kilometres away, and the Nepean River, located 18
kilometres away, support more suitable hunting habitat for the local population.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.

(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would directly impact 0.47 hectares of non-biocertified native vegetation and temporarily
impact First Ponds Creek that may provide habitat to prey of the White-bellied Sea-eagle.
(ii) The hunting habitat of the local population is currently in a fragmented condition. The Proposal has the
potential to increase the fragmentation of this habitat.
(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be affected’.
The Proposal would directly impact 0.28 hectares of vegetated hunting habitat and temporarily impact First
Ponds Creek however it is not expected to impact any habitat important to breeding or the lifecycle of the
local population. The Proposal would therefore be unlikely to impact any habitat of importance to the local
population.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
•

Gould's Petrel – critical habitat declaration

•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration

•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening
processes are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the White-bellied Sea-eagle:
•

Clearing of native vegetation

Conclusion
The Proposal would directly clear 0.47 hectares of non-biocertifed native vegetation that could be used as
hunting habitat by the White-bellied Sea-eagle. This vegetation is unlikely to important to the lifecycle of
the local White-bellied Sea-eagle population. The Proposal is unlikely to have a significant impact on Whitebellied Sea-eagle.

Hieraaetus morphnoides (Little Eagle)
The Little Eagle is a smaller bird compared to the White-bellied Sea-eagle. It also differs in having two colourforms; pale brown, or dark brown on top and pale beneath with a rusty coloured head. Both colour forms
have a dark streak across the head, a slight crest, a paler shoulder band on the upper wing, and a short
square-tipped tail (OEH 2017).
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The Little Eagle has a large distribution occurring across the Australian mainland with the exception of the
densely forested escarpments of the Great Dividing Range. Throughout its distribution, the Little Eagle can
occur in open eucalypt forest, woodland, Sheoak woodland, Acacia woodland and riparian woodland. Nesting
habitat is restricted to tall living trees, where a large stick-nest will be built (OEH 2017)
The local population of a threatened fauna species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The local population of resident fauna species comprises those individuals known or likely to occur in the
study area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are known
or likely to utilise habitats in the study area.
However, the NSW Scientific Committee’s Scientific Determination for the Little Eagle states the following
with regards to a population of the species, ‘it occurs as a single population throughout NSW’ (OEH 2010).
The local population is therefore defined as every Little Eagle occurring in NSW.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of non-biocertified native vegetation. None of this vegetation was
observed to support a Little Eagle nest, nor was it found to likely support a nest in the future. The study
area did however support habitat for prey. The removal of 0.47 hectares of vegetation may impact the
availability of prey in the study area however it is unlikely to place local population at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would directly impact 0.47 hectares of non-biocertified native vegetation that may provide
habitat to prey of the Little Eagle.
(ii) The hunting habitat of the local population covers much of the native vegetation in NSW, except for the
Great Dividing Range. The native vegetation in NSW is in a fragmented condition with the clearing
associated with the Proposal contributing to this fragmentation. While minor in context of the area of NSW,
the Proposal would fragment Little Eagle hunting habitat.
(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be affected’.
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The Proposal would directly impact 0.47 hectares of hunting habitat however it is not expected to impact
any habitat important to breeding or the lifecycle of the local population. The Proposal is therefore unlikely
to impact any habitat of importance to the local population.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
•

Gould's Petrel – critical habitat declaration

•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration

•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening
processes are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the Little Eagle:
•

Clearing of native vegetation

Conclusion
The Proposal would directly clear 0.47 hectares of non-biocertified native vegetation that could be used
as hunting habitat by the Little Eagle. However, this vegetation is unlikely to be important to the lifecycle
of the local Little Eagle population. The Proposal is unlikely to have a significant impact on Little Eagle.

Lophoictinia isura (Square-tailed Kite)
The Square-tailed Kite is a medium-sized raptor about the same size as the Little Eagle. Adult birds have a
white face with black streaks on the crown that become finer further down the body. The saddle, rump and
tail are black with grey to brown barring. The underside of an individual is predominantly grey-brown. A
defining characteristic of a Square-tailed Kite in flight is its long-fingered, unswept wings with large white
patches at the base of bar-patterned ‘fingers’ (2017).
The Square-tailed Kite has a large distribution covering coastal and sub-coastal extents of Australia from
south-west WA, through northern Australia to Queensland and south to Victoria. In NSW, the Square-tailed
Kite occurs in a range of habitats from timbered watercourses, dry woodlands and open forests. The Squaretailed Kite is a specialist hunter of passerine birds such as honeyeaters, but will also feed on insects in the
upper canopies of large trees (OEH 2017).
The local population of a threatened fauna species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
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The local population of resident fauna species comprises those individuals known or likely to occur in the
study area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are known
or likely to utilise habitats in the study area.
The Square-tailed Kite was not detected during the survey effort nor were any roosts or roosting habitat.
Potential hunting habitat in the form of woodland and forest vegetation does however occur in the study area.
The OEH Square-tailed Kite threatened species profile states that individuals ‘appear to occupy large hunting
ranges of more than 100 km2’ (OEH 2017). Individuals roosting on the western side of the Great Dividing
Range could in theory utilise the vegetation in the study area as hunting habitat. The local population has
therefore been defined as any individual that may occur within 100 kilometres of the study area.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of non-biocertified native vegetation. None of this vegetation was
observed to support a Square-tailed Kite nest or was likely to be able to support a nest in the future. The
study area did however support habitat for prey. The removal of 0.47 hectares of vegetation may impact
the availability of prey in the study area however this is unlikely to place local population – which can find
prey more readily over a 100 km2 area - at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would directly impact 0.47 hectares of non-biocertified native vegetation that may provide
habitat to prey of the Square-tailed Kite.
(ii) The hunting habitat of the local population – which over an area of 100 km2 covers the highly fragmented
Sydney Basin Bioregion - is currently in a fragmented condition. The Proposal has the potential to increase
the fragmentation of this habitat if only on a small scale.
(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be affected’.
The Proposal would directly impact 0.47 hectares of hunting habitat however it is not expected to impact
any habitat important to breeding or the lifecycle of the local population. The Proposal is therefore unlikely
to impact any habitat of importance to the local population.
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(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
•

Gould's Petrel – critical habitat declaration

•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration

•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening
processes are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.

The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the White-bellied Sea-eagle:
•

Clearing of native vegetation

Conclusion
The local population could potentially utilise an area of about 100 km2. The Proposal would directly clear
only 0.47 hectares of non-biocertifed native vegetation that could be used as hunting habitat by the Squaretailed Kite. This vegetation is unlikely to be important to the lifecycle of the local Square-tailed Kite
population. Therefore, it is unlikely the Proposal would have a significant impact on Square-tailed Kite.

Ninox strenua (Powerful Owl)
The Powerful Owl is a typical hawk-owl and the largest owl in Australia – weighing up to 1.45 kilograms. It
has yellow eyes and no facial disc with adults having a wingspan of up to 140 centimetres long and a head
to tail length of 60 centimetres. The upper parts of the Powerful Owl are characterised by dark grey to brown
feathers punctuated by white bars. The undersides of individuals have feathers with ‘V-shaped’ markings.
The call of the Powerful Owl may be heard at any time of the year and is identified as a slow and deep
‘double-hoot’ (OEH 2017).
The Powerful Owl distribution stretches along the Great Dividing Range of eastern Australia from Mackay in
Queensland into south-west Victoria. In NSW, the Powerful Owl inhabits a variety of forest and woodland
from the coast to the western slopes. While large areas of native forest and woodland is preferred, the
Powerful Owl can utilise fragmented landscapes. Roosting takes place in dense vegetation often consisting
of species such as Syncarpia glomulifera, Allocasuarina littoralis, Acacia melanoxylon, Angophora floribunda
and a range of other eucalypt species. This roosting habitat typically occurs in sheltered gullies, often
adjacent cliffs or along creeks and drainage lines (DoEC 2006). Hunting may occur in more open and
disturbed habitats. Powerful Owls occur in breeding pairs that demonstrate a high fidelity to a large territory
– up to 4,000 hectares in degraded landscapes but as low as 400 hectares in undisturbed native vegetation
(OEH 2017).
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The local population of a threatened fauna species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The local population of resident fauna species comprises those individuals known or likely to occur in the
study area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are known
or likely to utilise habitats in the study area.
The Powerful Owl was not detected during the survey effort nor was any habitat identified that was likely to
support a roost. As previously mentioned, the home range of a Powerful Owl may be up to 4,000 hectares in
degraded landscapes such as that containing the study area. The local population has therefore been
assessed as any individual occurring within 4,000 hectares of the study area.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of non-biocertified native vegetation. This vegetation supports
hunting habitat that may be utilised by any Powerful Owl occurring within an estimated 4,000-hectare home
range. The study area supports hollows (greater the 20 centimetres in diameter) however these trees are
in heavily degraded woodland. The trees are exposed an isolated with the surrounding anthropogenic
disturbances (light and noise) making them unsuitable to support roosting or breeding Powerful Owls. As
the study area only supports hunting habitat – which is more prevalent and in better condition within 4,000
hectares – the Proposal is unlikely to place place the local population at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would directly impact 0.47 hectares of non-biocertified native vegetation that may be
utilised as hunting habitat. No roosting and/or breeding habitat occurs within the study area.
(ii) The native vegetation of the Cumberland Plain and that occurring within 4,000 hectares is currently in
a fragmented condition. While only minor in context of 4,000 hectares, the removal of 0.28 hectares of
vegetation would further fragment the hunting habitat of the Powerful Owl.
(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be affected’.
The Proposal would directly impact 0.47 hectares of hunting habitat however it is not expected to impact
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any habitat important to breeding or the lifecycle of the local population. The Proposal is therefore unlikely
to impact any habitat of importance to the local population.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
•

Gould's Petrel – critical habitat declaration

•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration

•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening processes
are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.

The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the Powerful Owl:
•

Clearing of native vegetation

Conclusion
The Proposal would directly clear 0.47 hectares of non-biocertified native vegetation that may be used as
hunting habitat by any Powerful Owl occurring within 4,000 hectares of the study area. The Proposal would
not impact any roosting habitat or habitat important to breeding. The Proposal is unlikely to have a
significant impact on the Powerful Owl.

Glossopsitta pusilla (Little Lorikeet)
The Little Lorikeet is a small parrot between 16 and 19 centimetres long (head to tail) and about 40 grams in
weight. This species of lorikeet is predominantly bright green with a red face and a black beak. The call of
the Little Lorikeet is one characteristic used to define it from other lorikeets, being a high-pitched shrill and
rolling screech (OEH 2017). For a smaller bird the Little Lorikeet flies quickly, often through or above the
canopy making them difficult to identify visually.
The Little Lorikeet has a large distribution occurring across the Great Dividing Range from Cape York south
and west into South Australia. Little Lorikeets have complex movement behaviours with some flocks being
highly nomadic and others being residents of a particular area. The occurrence of the Little Lorikeet is
however somewhat dependent on food availability, with this species foraging on the nectar produces by
eucalypts and Melaleucas. Birds will nest in the hollows of flowering trees (or in trees close to flowering trees),
with most observed nests occurring in smooth-barked eucalypts. Entrances to nests are small (about three
centimetres in diameter) and between two and fifteen centimetres above the ground.
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The Little Lorikeet was not detected during the survey effort however small hollows and eucalypts (habitat)
were recorded. As no resident Little Lorikeets were detected during the surveys, any individuals that may
occur in the study area have been classed as nomadic. The local population of a threatened fauna species
is defined in the Threatened Species Test of Significance Guidelines (OEH 2018) as:
The local population of migratory or nomadic fauna species comprises those individuals that are likely to
occur in the study area from time to time or return year to year.
As the migratory patterns and range of nomadic Little Lorikeets are poorly understood the local population
has been precautionarily defined as any individuals that may pass through the study area to forage on
flowering eucalypts or Melaleucas. For example, the local population may consist of individuals that may
have moved through the study area from the Mid North Coast or from the Blue Mountains.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of non-biocertified native native vegetation. All of this native
vegetation supports eucalypts and/or Melaleuca spp. that may provide foraging habitat for the Little
Lorikeet. The removal of this foraging habitat is unlikely to have an adverse effect on the life cycle of the
species such that it places the local population of the Little Lorikeet at risk of extinction. This is because of
the nomadic foraging behaviour of the species which makes it possible for the local population to forage
elsewhere in the locality.

The Little Lorikeet was not detected during the recent surveys making it unlikely that individuals are
permanently residing in the study area. However, tree hollows capable of supporting nests do occur in the
study area. If individuals were to nest in trees cleared because of the proposal it would have the potential
to disrupt their breeding behaviour and/or lead to their deaths, if suitable mitigation measures were not put
in place. While having a negative impact on the local population, the loss of the residing birds and/or the
disruption of their breeding behaviour is unlikely to lead to place the local population (which potentially
occurs over eastern NSW) at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
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(i) The Proposal would clear 0.47 hectares of non-biocertified native native vegetation. All of this native
vegetation supports eucalypts and/or Melaleuca spp. that may provide foraging habitat for the Little
Lorikeet. This native vegetation also supports hollows capable of supporting Little Lorikeet nests.
(ii) The native vegetation of the Great Dividing Range and coastal NSW is currently in a partially fragmented
condition. While minor when compared to the potential distribution of the local population, the loss of 0.47
hectares of native vegetation would contribute to this fragmentation.
(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be affected’.
The Proposal would directly impact 0.47 hectares of native vegetation that supports tree hollows capable
of containing a Little Lorikeet nests. As permanently residing Little Lorikeets are unlikely to occur in the
study area, these hollows have not ben assessed as important to the lifecycle and reproductive success
of the local population. The habitat in the study area is therefore not important to the long-term survival of
the species.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
•

Gould's Petrel – critical habitat declaration

•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration

•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening processes
are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.

The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the Little Lorikeet:
•

Clearing of native vegetation

•

Loss of hollow-bearing trees.

Conclusion
The Proposal would directly clear 0.47 hectares of non-biocertified native native vegetation that may be
used as foraging habitat by the Little Lorikeet. The nomadic foraging behaviour of this lorikeet makes is
unlikely that the loss of this foraging habitat would lead to the local population’s extinction. The 0.47
hectares of native vegetation also supports tree-hollows capable of containing Little Lorikeet nests. While
detrimental to the local population, the loss of these nests is unlikely to place the local population at risk of
extinction. The Proposal has therefore been assessed as unlikely to have a significant impact on the local
population.
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Anthochaera phrygia (Regent Honeyeater)
The Regent Honeyeater is a medium sized bird weighing between 35 and 50 grams and is about 20 to 24
centimetres long with a wingspan of up to 30 centimetres. It has a distinctive appearance with a black head,
neck, throat and upper breast with the remainder of the bird covered in feathers of a yellow and black
scalloped pattern. The Regent Honeyeater has a patch of cream-coloured skin that is bare of feathers around
each eye. Males and females look similar although males tend to be larger, darker and have a larger patch
of bare skin around their eyes (OEH 2019).
The Regent Honeyeater occurs in the inland slopes of eastern NSW and Victoria. Every few years, nonbreeding groups have been recorded in dry forests and woodlands east of the Great Dividing Range. Habitat
includes temperate forests and woodlands, in particular Box-Ironbark woodland and riparian forests
dominated by River Oak (Casuarina spp.). Associated tree species such as Eucalyptus eugenioides and E.
fibrosa can also be important. This habitat is characterised by large numbers of mature trees with high canopy
cover and an abundance of Mistletoes. The Regent Honeyeater is known to undertake large-scale nomadic
movements (hundreds of kilometres) however, the exact nature of these movements is yet to be understood
(DoE 2016; OEH 2019).
Female Regent Honeyeaters build a small open cup-shaped nest from bark, grass and twigs. There are only
three known key breeding regions remaining (although breeding birds were recently observed in the
Warragamba Special Area); the Chiltern-Albury region of Victoria, the Capertee Valley of NSW and the
Bundarra-Barraba region of NSW (DoE 2016; OEH 2019). There are two known occurrences of Regent
Honeyeaters breeding within Western Sydney during the 2019-2020 breeding season, with one breeding site
being located in Mulgoa and another in South Maroota.
The Regent Honeyeater was not detected during the survey effort. Habitat does occur however in the form
of the eucalypts and she-oaks (most of the native vegetation) throughout the study area. The Regent
Honeyeater is a semi-nomadic species. The local population of a threatened migratory fauna species is
defined in the Threatened Species Test of Significance Guidelines (OEH 2018) as:
The local population of migratory or nomadic fauna species comprises those individuals that are likely to
occur in the study area from time to time or return year to year.
As the movement patterns of the Regent Honeyeater are poorly understood – with individuals being
previously recorded in the Sydney Basin - the local population has been precautionarily defined as any
individuals that may pass through the study area to forage. For example, the local population may consist of
individuals that may have moved through the study area from west of the Great Dividing Range or from the
breeding sites at the Capertee Valley or Warragamba Special Area.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of non-biocertified native native vegetation. This native vegetation
contains Ironbarks (such as E. fibrosa) and Grey Box (E. moluccana) - some which were observed to
support Mistletoes - that may provide habitat for the Regent Honeyeater. However, as the Regent
Honeyeater is semi-nomadic and more suitable habitat occurs within the locality, the removal of 0.47
hectares of native vegetation is unlikely to have an adverse effect on the lifecycle of the birds potentially
visiting the area. Additionally, the Proposal would not impact any of the known Regent Honeyeater key
breeding areas, or recent breeding sites occurring within Western Sydney. The Proposal is therefore
unlikely to place the local population at risk of extinction.
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(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would clear 0.47 hectares of non-biocertified native native vegetation. This native
vegetation supports Ironbarks and Grey Box – some of which were observed to have mistletoes - that may
provide habitat for the Regent Honeyeater.

(ii) The native vegetation of the inland slopes of the Great Dividing Range and of the Cumberland Plain is
currently in a fragmented condition. While minor in context of these areas, the loss of 0.47 hectares of
native vegetation in the study area would contribute to this fragmentation. The removal of 0.47 hectares of
vegetation would not create any new barriers to movement or further isolate occurrences of the Regent
Honeyeater. The Proposal is also unlikely to create any new stands or islands of native vegetation.

(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be affected’.
The Proposal would directly impact 0.47 hectares of native vegetation of potential foraging habitat. The
abundance of more suitable habitat within the foraging range of the local population (over 100 kilometres)
makes this habitat unimportant to the species lifecycle. The Proposal would not impact any of the known
breeding sites of the Regent Honeyeater either. The habitat to be impacted by the Proposal has therefore
been assessed as unimportant.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
•

Gould's Petrel – critical habitat declaration

•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration

•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.
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(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening
processes are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.

The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the Regent Honeyeater:
•

Clearing of native vegetation.

•

Removal of dead wood and dead trees.

Conclusion
The Proposal would directly clear 0.47 hectares of non-biocertified native native vegetation that may be
used as foraging habitat by the Regent Honeyeater. More suitable habitat occurs outside the study area
that would more likely be used by the local population. Additionally, the Proposal is highly unlikely to
impact any of the known Regent Honeyeater breeding sites. As such the removal of 0.47 hectares of
vegetation is unlikely to lead to an extinction of the local population. Therefore, the Proposal is unlikely to
have a significant impact on the Regent Honeyeater.

Daphoenositta chrysoptera (Varied Sittella)
The Varied Sittella is a smaller bird – only 10 centimetres long from beak to tail – with plumage in varied
amounts of grey, brown and white. It has yellow eyes and feet, and can be readily identified in flight from the
orange wing-bar and prominent white rump. Varied Sittellas actively move among tree branches, typically
working their way down and up branches in a constant motion.
The Varied Sittella has a widespread distribution covering most of mainland Australia. In NSW, this
distribution is almost continuous from the coast to the arid interior. The Varied Sittella is a sedentary species
inhabiting a variety of eucalypt forest and woodlands, mallee and Acacia woodlands. This species of bird will
build cup-shaped nests high in the tree canopy that are often re-used year to year. The sedentary nature of
the Varied Sittella makes vegetation clearance a key threat as it creates barriers to movement.
The local population of a threatened fauna species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The local population of resident fauna species comprises those individuals known or likely to occur in the
study area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are known
or likely to utilise habitats in the study area.
The Varied Sittella was not detected during the survey effort making the presence of a resident population in
the study area unlikely. Individuals may however visit the study area from nearby semi-connected areas of
habitat. The local population is therefore defined as any individuals visiting the study area from the semicontiguous habitat of the Cumberland Plain such as that occurring in Wianamatta Regional Park and Nature
Reserve, Castlereagh Nature Reserve, Scheyville National Park and Windsor Downs Nature Reserve.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
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(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of non-biocertified native native vegetation. All of this native
vegetation supports Eucalypts and/or Acacia spp. that may provide habitat for the Varied Sittella. However,
as this habitat is unlikely to support a resident population, its removal is unlikely to have an adverse effect
on the lifecycle of the birds potentially visiting the area – and hence residing elsewhere. The Proposal is
therefore unlikely to place the local population at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would clear 0.47 hectares of non-biocertified native native vegetation. All of this native
vegetation supports Eucalypts and/or Acacia spp. that may provide habitat for the Varied Sittella.
(ii) The native vegetation of the Cumberland Plain is currently in a fragmented condition. The loss of 0.47
hectares of native vegetation in the study area would contribute to this fragmentation.
The removal of 0.47 hectares of vegetation would not create any new barriers to movement for the Varied
Sittella. The Proposal is also unlikely to create any new stands or islands of native vegetation.
(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be affected’.
The Proposal would directly impact 0.47 hectares of native vegetation that has the potential to support
nests. However, as permanently residing Varied Sittella are unlikely to occur in the study area, this
vegetation has not been assessed as important to the lifecycle and reproductive success of the local
population. The habitat in the study area is therefore unlikely to be important to the long-term survival of
the species.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
•

Gould's Petrel – critical habitat declaration

•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration
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•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening processes
are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the Varied Sittella:
•

Clearing of native vegetation.

•

Loss of hollow-bearing trees.

•

Removal of dead wood and dead trees.

Conclusion
The Proposal would directly clear 0.47 hectares of non-biocertified native vegetation that may be used as
foraging habitat by the Varied Sittella. The lack of a resident population (the local population most likely
resides in better habitat within the Cumberland Plain) makes the habitat in the study area unimportant to
the local population. The Proposal has therefore been assessed as unlikely to have a significant impact on
the Varied Sittella.

Grantiella picta (Painted Honeyeater)
The Painted Honeyeater is a small bird only 16 centimetres long from beak to tail. It has distinctive plumage
with a black head and back, a white underside and dark streaking along its flanks. The Painted Honeyeater
has black wings with bright-yellow edges and distinctive pink beak. Females can be distinguished from males
by having more grey on their undersides and less streaks on their flanks (OEH 2017).
The Painted Honeyeater distribution occurs from southern Queensland, into NSW and south through to
Victoria. Throughout its distribution, the Painted Honeyeater occurs at low densities with the greatest
concentrations occurring on the inland slopes of the Great Dividing Range (also where all breeding occurs).
Painted Honeyeater habitat includes Boree/Weeping Myall woodlands, Brigalow and Box-Gum Woodlands
and Box-Ironbark Forests. Within this habitat, the Painted Honeyeater will feed on Mistletoe fruit. Nests made
by Painted Honeyeaters are small and delicate, usually hanging within the outer canopy of drooping
eucalypts, she-oaks or paperbarks (OEH 2017).
The Painted Honeyeater was not detected during the survey effort. Habitat does occur however in the form
of the eucalypts and she-oaks throughout the study area. The Painted Honeyeater is a nomadic species. The
local population of a threatened migratory fauna species is defined in the Threatened Species Test of
Significance Guidelines (OEH 2018) as:
The local population of migratory or nomadic fauna species comprises those individuals that are likely to
occur in the study area from time to time or return year to year.
As the movement patterns of the Painted Honeyeater are poorly understood – with vagrants being recorded
in the Sydney Basin - the local population has been precautionarily defined as any individuals that may pass
through the study area to forage. For example, the local population may consist of individuals that may have
moved through the study area from west of the Great Dividing Range.
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Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of non-biocertified native native vegetation. All of this native
vegetation supports Eucalypts, Melaleucas, Mistletoe’s and/or Acacia spp. which may provide habitat for
the Painted Honeyeater. However, as the Painted Honeyeater is nomadic, with breeding occurring west
of the Great Dividing Range, and more suitable habitat occurs within the locality, the removal of 0.47
hectares of native vegetation is unlikely to have an adverse effect on the lifecycle of the birds potentially
visiting the area. The Proposal is therefore unlikely to place the local population at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would clear 0.47 hectares of non-biocertified native native vegetation. This native
vegetation supports Eucalypts, She-oaks, Acacias and Melaleucas – some of which were observed to have
mistletoes - which may provide habitat for the Painted Honeyeater.
(ii) The native vegetation of the inland slopes of the Great Dividing Range and of the Cumberland Plain is
currently in a fragmented condition. While minor in context of these areas, the loss of 0.47 hectares of
native vegetation in the study area would contribute to this fragmentation. The removal of 0.47 hectares of
vegetation would not create any new barriers to movement or further isolate populations of the Painted
Honeyeater. The Proposal is also unlikely to create any new stands or islands of native vegetation.
(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be affected’.
The Proposal woulld directly impact 0.47 hectares of native vegetation that has the potential to support
nests, although the species typically breeds west of the Great Dividing Range. However, as the Painted
Honeyeater is nomadic and more suitable nesting and breeding habitat occurs within the locality, the 0.47
hectares of native vegetation to be removed is unlikely to be important to the Painted Honeyeater.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
•

Gould's Petrel – critical habitat declaration
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•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration

•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening processes
are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the Painted Honeyeater:
•

Clearing of native vegetation.

•

Removal of dead wood and dead trees.

Conclusion
The Proposal would directly clear 0.47 hectares of non-biocertified native native vegetation that may be
used as habitat by Painted Honeyeaters. More suitable habitat occurs outside the study area that would
more likely be used by the local population. As such the removal of 0.47 hectares of vegetation is unlikely
to lead to an extinction of the local population. Consequently, the Proposal is unlikely to a significant impact
on the Painted Honeyeater.

Lathamus discolor (Swift Parrot)
The Swift Parrot is a small to medium sized parrot about 25 centimetres long from head to tail. Most feathers
are bright green, while red feathers occur around the bill, throat and forehead, and blue to purple feather
occur on the crown. Bright red feathers can be seen under the wings of a Swift Parrot in flight. One of the
most distinctive features used to identify the Swift Parrot from other parrots is its long dark red tail (up to 12
centimetres) (OEH 2019).
The Swift Parrot is a migratory species. It breeds in Tasmania during the Spring and Summer before migrating
to south-eastern areas of the mainland in the Autumn and Winter. In NSW, the Swift Parrot has most
commonly been recorded along the coast and the south-west slopes of the Great Dividing Range. Nonbreeding habitat is characterised by flowering eucalypts or areas of lerp infestation. Favoured feeding tree
species include Eucalyptus robusta, E. tereticornis, E. sideroxylon, E. albens, Corymbia gummifera and C.
maculata. Following Winter, Swift Parrots return to Tasmania to nest in tree-hollows (OEH 2019).
The Swift Parrot was not detected during the survey effort however potential feed trees such as Eucalyptus
tereticornis were common throughout the study area. The local population of a threatened nomadic or
migratory fauna species is defined in the Threatened Species Test of Significance Guidelines (DoE 2016;
OEH 2018) as:
The local population of migratory or nomadic fauna species comprises those individuals that are likely to
occur in the study area from time to time or return year to year.
The local population has been defined as any individual(s) that may pass through the study area to forage
on flowering eucalypts or lerp-infested plants. These individuals may range and occupy an area from
Tasmania to South-East Queensland.

Garfield Road East Upgrade
Biodiversity Assessment Report

201

Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.47
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.47 hectares of non-biocertified native vegetation. All of this native vegetation
supports eucalypts and potentially lerp-infested plants that may provide foraging habitat for the Swift
Parrot. The removal of this foraging habitat would not have an adverse effect on the life cycle of the
species such that it places the local population of the Swift Parrot at risk of extinction. This is because of
the nomadic foraging behaviour of the species which makes it possible for the local population to forage
elsewhere in the locality (for example Windsor Downs Nature Reserve or Scheyville National Park).
The Swift Parrot breeds in Tasmania. This makes it highly unlikely that impacting the 0.47 hectares of
native vegetation in the study area will cause a disruption to the local population’s breeding behaviour
and lifecycle processes. The Proposal would not disrupt the breeding behaviour of the Swift Parrot such
that it places the local population at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species or ecological community in the locality
(i) The Proposal would clear 0.47 hectares of non-biocertified native vegetation. This native vegetation
supports eucalypts potentially lerp-infested plants that may provide foraging habitat for the Swift Parrot.
No breeding habitat will be impacted by the Proposal.
(ii) The native vegetation that the local population could potentially use as forging habitat (much of
coastal NSW) is currently in a fragmented condition. While minor in the context of the available foraging
habitat, the clearing of 0.47 hectares of native vegetation would contribute to the fragmentation of Swift
Parrot habitat.
(iii) The Threatened Species Test of Significance Guidelines (OEH 2018) states that ‘importance’ can be
defined as relating ‘to the stages of the species’ lifecycles and how reproductive success may be
affected’. The Proposal would not clear any habitat important to the lifecycle of the Swift Parrot.
Therefore, the Proposal would not impact any habitat important to the long-term survival of this species.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
The declared areas of outstanding biodiversity value are as follows:
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•

Gould's Petrel – critical habitat declaration

•

Little penguin population in Sydney's North Harbour – critical habitat declaration.

•

Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration

•

Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared areas of outstanding biodiversity values.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening
processes are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or is likely to result in the operation of, and/or increases
the impact of, a number of key threatening process that particularly relate to the Swift Parrot:
•

Clearing of native vegetation

•

Loss of hollow-bearing trees.

Conclusion
The Proposal would directly clear 0.47 hectares of non-biocertified native vegetation that may be used as
foraging habitat by the Swift Parrot but not as breeding habitat. The nomadic foraging behaviour of this
parrot makes is unlikely that the loss of this foraging habitat would lead to the local population’s
extinction. Therefore, the Proposal is unlikely to have a significant impact on the local population of Swift
Parrot.

Pimelea curviflora var. curviflora
Pimelea curviflora var. curviflora is listed as Vulnerable under the BC Act and the EPBC Act. This species is
an open shrub that grows to 40 centimetres high, occasionally up to 120 centimetres high, with leaves 5-10
millimetres long with coarse appressed hairs on the lower surface. The flowers are terminal, red to yellow
and hairy usually with no stalk occurring in clusters of 4-12 from October to May (NSW SC 1998; PlantNet
2019; OEH 2019). The flowers are either bisexual or female although little is understood about crosspollination for this species. Seedlings have been observed after fire (NSW SC 1998).
Pimelea curviflora var. curviflora occurs on shale/lateritic soils over sandstone and shale/sandstone transition
soils on ridgetops and upper slopes amongst woodlands. It survives for some time after fire or grazing without
any foliage using the reserves in the tuberous toot system. This species is therefore inconspicuous and
cryptic, with its fine habit also making it difficult to discover in dense grasses and sedges (NSW SC 1998;
OEH 2019).
Pimelea curviflora var. curviflora is restricted to the northern Sydney area on sandstone and laterite soils in
coastal areas (PlantNet 2019; OEH 2019). Known populations are between northern Sydney and Maroota in
the north west with a new population discovered in Shellharbour LGA at Croom Reserve near Albion Park.
There are about 20 populations known in Cowan, Narrabeen, Allambie Heights, Northmead and Kellyville
within the Baulkham Hills, Blacktown, Hornsby, Parramatta and Warringah LGAs (NSW SC 1998; OEH
2019).
The local population of a threatened plant species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
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The local population of a threatened plant species comprises those individuals occurring in the study area or
the cluster of individuals that extend into habitat adjoining and contiguous with the study area that could
reasonably be expected to b cross-pollinating with those in the study area.
Pimelea curviflora var. curviflora was not detected during the assessment. However, it has been assumed
present in areas of potentially suitable habitat on the inaccessible private property as per the accepted
vegetation mapping. The local population has therefore been assessed as occurring within native vegetation
on the unsurveyed private land within the study area and areas of contiguous native vegetation.
Only non-biocertified land is considered as part of this AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.24 hectares of the non-biocertified vegetation (exotic grassland), effectively
stopping life cycle processes within this extent. The clearing of 0.24 hectares represents a loss of about
two percent of the local population’s extent. While detrimental to the local population, the Proposal would
be unlikely to prevent life cycle processes within its entire extent. The Proposal would therefore be unlikely
to place the local population at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the
proposed development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas
of habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species or ecological community in the locality
(i) The Proposal would directly impact 0.24 hectares (non-biocertifed land) of the local population’s habitat.
(ii) The habitat of the local population is currently in a fragmented condition. The distribution of Pimelea
curviflora var. curviflora is also in a fragmented condition. The Proposal would increase the
fragmentation of Pimelea curviflora var. curviflora habitat and the habitat of the local population.
(iii) The Proposal would directly impact 0.24 hectares of habitat, about two percent of the local population’s
total habitat. While the removal of this habitat will have a negative effect on the local population, its
removal will not jeopardise its long-term survival.
(d) whether the proposed development or activity is likely to have an adverse effect on any declared
area of outstanding biodiversity value (either directly or indirectly)
The declared AOBV are as follows:
•
•
•
•

Gould's Petrel – critical habitat declaration
Little penguin population in Sydney's North Harbour – critical habitat declaration
Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration
Wollemi Pine – critical habitat declaration.

The Proposal would not impact any of the declared AOBVs.
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(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten the survival
or evolutionary development of species, populations or ecological communities. Key threatening processes
are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or would be likely to result in the operation of, and/or
increase the impact of, a number of key threatening process that particularly relate to Pimelea curviflora
var. curviflora including:
• Clearing of native vegetation
• Invasion of native plant communities by exotic perennial grasses
• Invasion and establishment of exotic vines and scramblers
• Invasion establishment and spread of Lantana (Lantana camara L. sens. Lat)
• Loss and degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants.
Conclusion
The Proposal would directly clear 0.24 hectares of Pimelea curviflora var. curviflora local population’s
occurrence and its habitat (non-biocertifed land). This represents about two percent decrease in its extent
and habitat. While this would have a negative effect on the local population it would not lead to its extinction.
The Proposal would therefore not have a significant impact.

Pimelea spicata (Spiked Rice-flower)
Pimelea spicata (Spiked Rice-flower) is listed as vulnerable under both the BC Act and EPBC Act. This
species is a low growing shrub to 50 centimetres tall with the habit varying from spreading to erect. The
leaves are opposite, elliptical to 20 millimetres. The flowers are white with a pink tinge in compact racemes
when they are young, elongating with age (OEH 2019; PlantNet 2019). They mostly flower in summer,
especially after rainfall but may flower at any time of the year. The mature plants may spread over short
distance with an underground rhizome which may assist them in recovery from fire, occasional grazing and
chemical spraying and help in weed invasion from matt forming species such as Pennisetum clandestinum
(Kikuyu) (OEH 2019; SPRAT SHEET; Matarczyk 1999). Flowers may self-pollinate, but the seed production
appears to be variable. Seeds also have a poor dispersal with most seedlings germinating close to the adult.
The soil seedbank is therefore important and is maintained with suitable irregular disturbance (BioNet 2019;
NPWS 2000). It is estimated that Pimelea spicata can take at least three years to develop a taproot enough
for regeneration. After disturbance a substantial depletion of the taproot can take time to recover before future
disturbances.
Pimelea spicata grows on the coast in the Illawarra from Lansdowne to Shellharbour and inland to Penrith
(PlantNet 2019). It occurs in remnant bushland on Wiannamatta shales and well-structured clay soils in open
woodlands (particularly Cumberland Plain Woodland variants and Moist Shale Woodland grey box
communities) and grasslands of Eucalyptus moluccana, E. crebra, E. tereticornis, Bursaria spinosa and
Themeda triandra in the Western Sydney and Cumberland Plains (SPRAT SHEET; NPWS 2000). It was
once widespread across the Cumberland Plains, but it is now known around Camden, Narellan, Marayong,
Douglas Park, Bankstown and Prospect Reservoir areas (OEH 2019; BioNet 2019).
The local population of a threatened plant species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The local population of a threatened plant species comprises those individuals occurring in the study area or
the cluster of individuals that extend into habitat adjoining and contiguous with the study area that could
reasonably be expected to b cross-pollinating with those in the study area.
Pimelea spicata was not detected during the assessment. However, it has been assumed present in areas
of potentially suitable habitat on the non-biocertifed extents of the inaccessible private property as per the
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accepted vegetation mapping. The local population has therefore been assessed as occurring within nonbiocertified native vegetation on the unsurveyed private land within the study area and areas of contiguous
native vegetation.
Only non-biocertified land is considered as part of this AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.24 hectares of the local population’s extent, effectively stopping life cycle
processes within this extent. The clearing of 0.24 hectares represents a loss of about two percent of the
local population’s extent. While detrimental to the local population, the Proposal would be unlikely to
prevent life cycle processes within its entire extent. The Proposal would therefore be unlikely to place the
local population at risk of extinction.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas
of habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species or ecological community in the locality
(i) Within the non-biocertifed land, the Proposal would directly impact 0.24 hectares of the local
population’s habitat.
(ii) The habitat of the local population is currently in a fragmented condition. The distribution of Pimelea
spicata is also in a fragmented condition. The Proposal would increase the fragmentation of Pimelea
spicata habitat and the habitat of the local population.
(iii) The Proposal would directly impact 0.24 hectares of habitat, about two percent of the local
population’s total habitat. While the removal of this habitat will have a negative effect on the local
population, its removal will not jeopardise its long-term survival.
(d) whether the proposed development or activity is likely to have an adverse effect on any declared
area of outstanding biodiversity value (either directly or indirectly)
The declared AOBV are as follows:
•
•
•
•

Gould's Petrel – critical habitat declaration
Little penguin population in Sydney's North Harbour – critical habitat declaration
Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration
Wollemi Pine – critical habitat declaration.

The Proposal would not impact any of the declared AOBVs.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
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Threatening process means a process that threatens, or may have the capability to threaten, the survival
or evolutionary development of species, populations or ecological communities. Key threatening processes
are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or would be likely to result in the operation of, and/or
increase the impact of, a number of key threatening process that particularly relate to Pimelea spicata
including:
• Clearing of native vegetation
• Invasion of native plant communities by exotic perennial grasses
• Invasion and establishment of exotic vines and scramblers
• Invasion establishment and spread of Lantana (Lantana camara L. sens. Lat)
• Loss and degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants.
Conclusion
The Proposal would directly clear 0.24 hectares of Pimelea spicata local population’s occurrence and its
habitat. This represents about two percent decrease in its extent and habitat. While this would have a
negative effect on the local population it would not lead to its extinction. The Proposal would therefore not
have a significant impact.

Pterostylis saxicola (Sydney Plains Greenhood)
Pterostylis saxicola (Sydney Plains Greenhood) is listed as endangered under both the BC Act and EPBC
Act. This species is a terrestrial orchid with a slender habit, reaching up to 35 centimetres tall. Individuals
have five to eight rosette leaves with another two to four closely sheathing the stem. Flowering most
commonly occurs in October before it dies back to an underground tuber. It can be distinguished from the
morphologically similar Pterostylis gibbosa by its transparent flowers with darker lateral sepals, decurved
lateral sepals and a dark red-brown labellum (OEH 2019).
Pterostylis saxicola is restricted to the area of western Sydney between Freemans Reach and Picton. This
species has been recorded growing in pockets of soil in depressions of sandstone. Its occurrence is most
commonly associated with sclerophyll forests and woodlands on transitional sandstone or shale soils.
The local population of a threatened plant species is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The local population of a threatened plant species comprises those individuals occurring in the study area or
the cluster of individuals that extend into habitat adjoining and contiguous with the study area that could
reasonably be expected to be cross-pollinating with those in the study area.
As surveys took place between December and March, Pterostylis saxicola could not be surveyed for. As
such, Pterostylis saxicola has been assumed present in areas of potential habitat (PCTs in the study area
associated with its occurrence as outlined in the DPIE BioNET system). The local population has therefore
been assessed as occurring within this habitat and areas of contiguous native vegetation extending outside
the study area. It is important to note that this assessment only applies to the non-biocertifed extents of the
study area.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The Proposal would clear 0.69 hectares of the local population’s extent, effectively stopping life cycle
processes within this extent. The clearing of 0.69 hectares represents a loss of less than one percent of
the local population’s extent. While detrimental to the local population, the Proposal would be unlikely to
prevent life cycle processes within its entire extent. The Proposal would therefore be unlikely to place the
local population at risk of extinction.
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(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas
of habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species or ecological community in the locality
(i) Within the non-biocertified land, the Proposal would directly impact 0.28 hectares of the local
population’s habitat.
(ii) The habitat of the local population is currently in a fragmented condition. The distribution of Pterostylis
saxicola is also in a fragmented condition. The Proposal would increase the fragmentation of
Pterostylis saxicola habitat and the habitat of the local population.
(iii) The Proposal would directly impact 0.28 hectares of habitat, less than one percent of the local
population’s total habitat. While the removal of this habitat will have a negative effect on the local
population, its removal will not jeopardise its long-term survival.
(d)whether the proposed development or activity is likely to have an adverse effect on any declared
area of outstanding biodiversity value (either directly or indirectly)
The declared AOBV are as follows:
•
•
•
•

Gould's Petrel – critical habitat declaration
Little penguin population in Sydney's North Harbour – critical habitat declaration
Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration
Wollemi Pine – critical habitat declaration

The Proposal would not impact any of the declared AOBVs.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten the survival
or evolutionary development of species, populations or ecological communities. Key threatening processes
are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or would be likely to result in the operation of, and/or
increase the impact of, a number of key threatening process that particularly relate to Pterostylis saxicola
including:
• Clearing of native vegetation
• Invasion of native plant communities by exotic perennial grasses
• Loss and degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants.
Conclusion
Within the non-biocertified land, the Proposal would directly clear 0.69 hectares of the Pterostylis saxicola
local population’s occurrence and its habitat. This represents less than a one percent decrease in its extent
and habitat. While this would have a negative effect on the local population it would not lead to its extinction.
The Proposal would therefore not have a significant impact.
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Riverflat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and South
East Corner Bioregion- BC Act Test of Significance.
Riverflat Eucalypt Forest (RFEF) is a riparian community with a tall and open tree layer consisting of species
such as Eucalyptus tereticornis, E. amplifolia, E. elata, Angophora floribunda and A. subvelutina. A subcanopy comprised of smaller trees such as Melaleuca decora, M. styphelioides, Backhousia myrtifolia and
Casuarina species may also occur. Scattered shrubs are present, including species such as Bursaria
spinosa, Rubus parvifolius, Breynia oblongifolia and Acacia floribunda. A diverse groundcover is often
present consisting of species such as Dichondra repens, Microlaena stipoides, Oxalis perennans and
Veronica plebeia.
The local occurrence of an ecological community is defined in the Threatened Species Test of Significance
Guidelines (OEH 2018) as:
The ecological community that occurs within the study area. However, the local occurrence may include
adjacent areas if the ecological community on the study area forms part of a larger contiguous area of that
ecological community and the movement of individuals and exchange of genetic material across the boundary
of the study area can be clearly demonstrated.
Wihtin the non-biocertifed land, the extent of RFEF is about 0.9 hectares. Stands of RFEF in the study area
are however contiguous with extents occurring outside the study area. By definition these extents form part
of the local occurrence. The local occurrence has therefore been assessed as about 8.69 hectares.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
Not applicable to a TEC.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
(i) The Proposal would directly impact about 0.47 hectares of RFEF. This represents about two percent of
the local occurrence. The removal of about 0.47 hectares, while having a negative impact, would be
unlikely to place the local occurrence at risk of extinction.
(ii) The Proposal would clear about 0.47 hectares of RFEF, effectively removing all species currently
residing in this extent. Clearing this native vegetation will introduce new edge effects into the remaining
RFEF in the local occurrence. These edge effects would introduce and exacerbate the presence of
weed and non-native species therefore changing the composition of the remaining RFEF in the local
occurrence. These edge effects would be unlikely to impact all of the remaining local occurrence
however. Being a riparian community, and therefore more susceptible to invasion from non-native
species, RFEF also has the capacity to support an assemblage of non-native species and weeds.
Therefore, while the Proposal would adversely modify the composition of the local occurrence, it would
be unlikely to place it at risk of extinction.
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(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas
of habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species or ecological community in the locality
(i) The Proposal would directly impact about 0.47 hectares of RFEF habitat. Habitat is expected to be
indirectly impacted, however this is more difficult, and would by highly speculative, to quantify. This
would be especially relevant to changes in hydrology, which are an expected impact associated with
the Proposal.
(ii) On either side of First Ponds Creek, the Proposal would further isolate the habitat occurring on the
south-eastern side of Garfield Road East from that occurring on the north-western side. Certain
constituent species of RFEF may no longer be able to exchange genetic material across the proposed
wider extent of Garfield Road East, particularly those that do not rely on the flow of water for the
exchange of genetic material. This has the potential to change the composition of the local occurrence
if these species are lost.
(iii) The Proposal would directly impact about 0.26 hectare of habitat, about two percent of its extent in the
locality. While the removal of this habitat would have a negative effect on RFEF, its removal would not
jeopardise the long-term survival of the local occurrence.
(d)whether the proposed development or activity is likely to have an adverse effect on any declared
area of outstanding biodiversity value (either directly or indirectly)
The declared AOBV are as follows:
•
•
•
•

Gould's Petrel – critical habitat declaration
Little penguin population in Sydney's North Harbour – critical habitat declaration
Mitchell's Rainforest Snail in Stotts Island Nature Reserve – critical habitat declaration
Wollemi Pine – critical habitat declaration.

The Proposal would not impact any of the declared AOBVs.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
Threatening process means a process that threatens, or may have the capability to threaten the survival
or evolutionary development of species, populations or ecological communities. Key threatening processes
are listed under the BC Act and those relevant to the Proposal are discussed in Section 5.9.
The Proposal constitutes, and/or is part of, and/or would be likely to result in the operation of, and/or
increase the impact of, a number of key threatening process that particularly relate to CPW:
• Alteration to the natural flow regimes of rivers, streams, floodplains and wetlands
• Clearing of native vegetation
• Invasion of native plant communities by exotic perennial grasses
• Invasion and establishment of exotic vines and scramblers
• Invasion establishment and spread of Lantana (Lantana camara L. sens. Lat)
• Infection of native plants by Phytophthora cinnamomi
• Introduction and establishment of Exotic Rust Fungi of the order Pucciniales pathogenic on plants of
the family Myrtaceae
• Loss and degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants
• Loss of hollow-bearing trees
• Removal of dead wood and dead trees.
Conclusion
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Within the non-biocertifed land, the Proposal would directly clear about 0.47 hectares of RFEF and its
habitat. This represents an two percent decrease in the local extent. While detrimental to the future of this
community, the Proposal cannot be attributed to causing a local extinction. The Proposal has therefore not
been assessed as having a significant impact on RFEF.

Grey-headed Flying-fox (Pteropus poliocephalus) - vulnerable
The Grey-headed Flying-fox inhabits rainforests, open forests, woodlands, Melaleuca swamps and Banksia
woodlands where it feeds on fruit and nectar. The Grey-headed Flying Fox is also known to feed on cultivated
fruit when its natural food source is scarce (DoEE 2017). Individuals congregate in large numbers at roosting
sites which are located in the branches of large trees in rainforest patches, Melaleuca stands, mangroves,
riparian woodland or modified vegetation in urban areas. These roosting sites are coastal to near-coastal,
seldom occurring more than 150 kilometres inland. Foraging is conducted opportunistically with some
individuals travelling between 60 and 70 kilometres during a night (OEH 2017).
No flying-fox camps occur in the study area; however, four known camps are within 20 kilometres: at
Yarramundi (20 kilometres west), Emu Plains (20 kilometres south-west), Ropes Creek (14 kilometres south)
and Parramatta (19 kilometres south-east). Other nearby camps from which individuals could travel to the
study area to forage include Clyde, Cabramatta, Macquarie Fields, Campbelltown, Brownlow Hill and
Menangle (DoE 2015).
The Grey-headed Flying-fox was observed flying over the study area during nocturnal survey activities in
March 2020. It is likely that flying-foxes from nearby camps would utilise the study area for foraging on
occasion.
Grey-headed Flying-foxes rely on vegetation within camps for shelter and breeding, and large areas of
vegetation with year-round flowering for foraging. They are capable in travelling long distances between
camps in response to the availability of food resources.
Approximately 30.20 hectares of suitable habitat occurs within the study area, however, only impacts to 0.69
hectares of habitat within the non-biocertified land has been considered within the AoS.
(a) in the case of a threatened species, whether the proposed development or activity is likely to
have an adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
Within the non-biocertified land, the proposal would result in the removal of 0.69 hectares of potential
foraging habitat for the Grey-headed Flying-fox. No camps would be affected as the closest known camp
is 14 kilometres from the study area. Therefore, it is unlikely the Proposal would have an adverse effect on
the life cycle of the Grey-headed Flying-fox because no camps would be likely to be adversely impacted
by the Proposal.
(b) in the case of an endangered ecological community or critically endangered ecological
community, whether the proposed development or activity:
(i) is likely to have an adverse effect on the extent of the ecological community such that
its local occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
Not applicable to a threatened species.
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(c) in relation to the habitat of a threatened species or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas
of habitat as a result of the proposed development or activity, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species or ecological community in the locality
(i) Within the non-biocertifed land, the proposal would result in the removal of approximately 0.69 hectares
of native vegetation that may provide foraging habitat for the Grey-headed Flying-fox. Due to the nature
of the likely impact of the proposed development, it would be likely that any impacts on suitable habitat
would have a negligible effect on the Grey-headed Flying-fox. The Grey-headed Flying-fox would be a
highly mobile species, capable of travelling long distances seasonally and daily to forage on available
food resources.
(ii) The Proposal would be unlikely to fragment or isolate areas of suitable foraging habitat for the Greyheaded Flying-fox from other foraging habitat and camps.
(iii) Considering the availability of suitable food resources in the locality and the small area of vegetation to
be removed along a major road, which would not result in disturbance to any Grey-headed Flying-fox
camps, it would be unlikely that the action would affect the long-term survival of the local Grey-headed
Flying-fox population.
(d) whether the proposed development or activity is likely to have an adverse effect on any
declared area of outstanding biodiversity value (either directly or indirectly)
No area of outstanding biodiversity value has been identified in the study area.
(e) whether the proposed development or activity is or is part of a key threatening process or is
likely to increase the impact of a key threatening process
The proposed development constitutes the following key threatening process relevant to the Grey-headed
Flying-fox:
• Clearing native vegetation.
This key threatening process would be unlikely to adversely impact the Grey-headed Flying-fox in the study
area given the availability of other foraging habitat in the region.
Conclusion
The proposal would be unlikely to have a significant adverse impact on the Grey-headed Flying-fox given
the location of potential foraging habitat to be removed, the absence of nearby camps and the availability
of large areas of alternative habitat in the locality.

EPBC Assessments of Significance
Pimelea curviflora var. curviflora (vulnerable under the EPBC Act)
Pimelea curviflora var. curviflora is listed as vulnerable under the EPBC Act. This species is a branched shrub
up to 1.2 metres but is often only 20–50 centimetres tall (PlantNet 2019; BioNet 2019; NSW SC 1998). It has
an inconspicuous cryptic habit as it is fine and scraggly and often grows amongst dense grasses and sedge
(NSW SC 1998). The leaves are up to 10 millimetres long and 4 millimetres wide and are sparsely hairy with
coarse appressed hairs (PlantNet 2019). It has red to yellow flowers with long coarse hairs of six to 20 in
terminal heads (PlantNet 2019; BioNet 2019). Flowers may occur year-round, mostly recorded between
October and January, occasionally until May (BioNet 2019; NSW SC 1998; DoE 2013). The species can
survive for some period deprived of any foliage after fire or grazing, dependent on energy reserves in its
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tuberous roots for regrowth (NSW SC 1998). Likely to be fire tolerant species capable of re-sprouting
following fire due to the presence of a taproot. Seedlings have been observed following fire.
Pimelea curviflora var. curviflora is restricted to the northern area of Sydney on sandstone soils and laterite
soils (PlantNet 2019; BioNet 2019). Habitat features include ridge tops and upper slopes in open forest and
woodlands (NSW SC 1998). Populations are known between northern Sydney and Maroota in the north-west
from approximately 20 locations. It is found in the Baulkham Hills, Blacktown, Hornsby, Parramatta and
Warringah LGAs. In 2011, a new population was detected at Croom Reserve near Albion Park in the
Shellharbour LGA (OEH 2019; BioNet 2019; DoE 2013)
Within the non-biocertified land, Pimelea curviflora var. curviflora was not recorded from the targeted surveys.
However, not all of the study area was accessible and subsequently could not be surveyed. In the absence
of targeted surveys in these areas, Pimelea curviflora var. curviflora has been assumed present in areas of
presumed suitable habitat.
Only suitable habitat within the non-biocertified land has been considered as part of this AoS.
An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:
(a) lead to a long-term decrease in the size of an important population of a species
The important population has been assessed as covering an area of about 15.38 hectares (habitat
occurring within and contiguous with the study area). Within the non-biocertified land, the Proposal will
clear 0.24 hectares of this occurrence or about four percent. The cleared 0.24 hectares are expected to
remain clear of native vegetation. The Proposal would therefore lead to a long-term decrease (albeit small)
in the size of the important population.
(b) reduce the area of occupancy of an important population
The important population has only been assessed as occurring in areas of potentially suitable habitat within
the inaccessible private property and areas contiguous with this extent (hat have not been surveyed. The
area of occupation has been assessed as 15.38 hectares. The Proposal would reduce the occupancy by
0.24 hectares.
(c) fragment an existing important population into two or more populations
Within the non-biocertified land, the Proposal would be expected to remove 0.24 hectares of habitat. This
will further fragment the 15.38 hectares assessed as supporting the important population but is unlikely to
split it into two or more smaller sub-populations.
(d) adversely affect habitat critical to the survival of a species
The Minister maintains a ‘Register of Critical Habitat’ under the EPBC Act in which habitat identified as
being critical to the survival of a listed threatened species is provided. To date, no critical habitat is listed
for this species that occurs within or proximal to study area.
(e) disrupt the breeding cycle of an important population
The Proposal would clear 0.24 hectares of the local population’s extent, effectively stopping life cycle
processes within this extent. The clearing of 0.24 hectares represents a loss of four percent of the local
population’s extent. While detrimental to the local population, the Proposal would be unlikely to prevent life
cycle processes within its entire extent. The Proposal would be unlikely to place the local population at risk
of extinction.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline
About 15.38 hectares of habitat has been assessed as relevant to the important population. The Proposal
would destroy 0.24 hectares of this habitat. This will cause the species to decline.
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(g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat
Habitat degradation due to weed invasion is listed as a threat to Pimelea curviflora var. curviflora (OEH
2019). The Proposal would have the potential to facilitate the spread and establishment of invasive species
into the important population’s habitat.
(h) introduce disease that may cause the species to decline, or
There are no diseases that have been identified as a threat to Pimelea curviflora var. curviflora.
(i) interfere substantially with the recovery of the species.
The Proposal would interfere with the recovery of the species by reducing the extent of its potential habitat.
This interference is expected to be minor however, and unlikely to lead to the extinction of the important
population.
Conclusion
The Proposal would be expected to modify the habitat of the important population causing a decline of four
percent in its extent. Within this extent, breeding cycle processes will be completely lost. However, the
Proposal would be unlikely to cause an extinction in the important population. The Proposal would not have
a significant impact.

Pimelea spicata (Spiked Rice-flower) (Endangered under the EPBC Act)
Pimelea spicata (Spiked Rice-flower) is listed as Endangered under both the BC Act and EPBC Act. This
species is a low growing shrub to 50 centimetres tall with a habit varying from spreading to erect. The leaves
are opposite and elliptical, to 20 millimetres in length. The flowers are white with a pink tinge in compact
racemes (OEH 2019; PlantNet 2019). Flowering occurs in summer, especially after rainfall, but has been
recorded sporadically throughout the year.
Pimelea spicata occurs from the Illawarra region to the north of the Cumberland Plain. It occurs in remnant
bushland on Wiannamatta shales and well-structured clay soils, in open woodlands (particularly Cumberland
Plain Woodland variants and Moist Shale Woodland grey box communities) and in grasslands of Eucalyptus
moluccana, E. crebra, E. tereticornis, Bursaria spinosa and Themeda triandra. It was once widespread across
the Cumberland Plain, but it is now known only around Camden, Narellan, Marayong, Douglas Park,
Bankstown and Prospect Reservoir areas (OEH 2019; BioNet 2019).
Pimelea spicata was not recorded from the targeted surveys within the accessible parts of the study area.
However, not all of the study area was accessible and subsequently could not be surveyed. In the absence
of targeted surveys in these areas, Pimelea spicata has been assumed present in areas of presumed suitable
habitat. This assessment only applies to the non-biocertified extents of the study area.
An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:
(a) lead to a long-term decrease in the size of an important population of a species
The important population has been assessed as covering an area of about 15.38 hectares, habitat
occurring within and contiguous with the study area. Within the non-biocertified land, the Proposal would
clear 0.24 hectares of this occurrence or about four percent. The cleared 0.24 hectares would be expected
to remain clear of native vegetation. The Proposal would therefore lead to a long-term decrease in the size
of the important population.
(b) reduce the area of occupancy of an important population
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The important population has only been assessed as occurring in areas of potentially suitable habitat within
the inaccessible private property and areas contiguous with this extent, that have not been surveyed. The
area of occupation has been assessed as 15.38 hectares. The Proposal would reduce the occupancy by
0. 24 hectares.
(c) fragment an existing important population into two or more populations
Within the non-biocertifed land, the Proposal would be expected to remove 0.24 hectares of habitat. This
will further fragment the 15.38 hectares assessed as supporting the important population but is unlikely to
split it into two or more smaller sub-populations.
(d) adversely affect habitat critical to the survival of a species
The Minister maintains a ‘Register of Critical Habitat’ under the EPBC Act in which habitat identified as
being critical to the survival of a listed threatened species is provided. To date, no critical habitat is listed
for this species that occurs within or proximal to study area.
(e) disrupt the breeding cycle of an important population
The Proposal would clear 0.24 hectares of the local population’s extent, effectively stopping life cycle
processes within this extent. The clearing of 0.24 hectares represents a loss of four percent of the local
population’s extent. While detrimental to the local population, the Proposal would be unlikely to prevent life
cycle processes within its entire extent. The Proposal would therefore be unlikely to place the local
population at risk of extinction.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline
About 15.38 hectares of habitat has been assessed as relevant to the important population. The Proposal
would destroy 0.24 hectares of this habitat. This will cause the species to decline.
(g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat
Habitat degradation due to weed invasion is listed as a threat to Pimelea spicata. The Proposal would have
the potential to facilitate the spread and establishment of invasive species into the important population’s
habitat.
(h) introduce disease that may cause the species to decline, or
There are no diseases that have been identified as a threat to Pimelea spicata.
(i) interfere substantially with the recovery of the species.
The Proposal would interfere with the recovery of the species by reducing the extent of its potential habitat.
This interference would be expected to be minor however, and unlikely to lead to the extinction of the
important population.
Conclusion
The Proposal would be expected to modify the habitat of the important population causing a decline of four
percent in its extent. Within this extent, breeding cycle processes will be completely lost. The Proposal
would however be unlikely to cause an extinction in the important population due to the remaining habitat
in contiguous habitat. The Proposal would not have a significant impact.

Pterostylis saxicola (Sydney Plains Greenhood) (Endangered under the EPBC Act)
Pterostylis saxicola (Sydney Plains Greenhood) is listed as endangered under both the BC Act and EPBC
Act. This species is a terrestrial orchid with a slender habit, reaching up to 35 centimetres tall. Individuals
have five to eight rosette leaves with another two to four closely sheathing the stem. Flowering most
commonly occurs in October before it dies back to an underground tuber. It can be distinguished from the
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morphologically similar Pterostylis gibbosa, by its transparent flowers with darker lateral sepals, decurved
lateral sepals and a dark red-brown labellum (OEH 2019).
Pterostylis saxicola is restricted to the area of western Sydney between Freemans Reach and Picton. This
species has been recorded growing in pockets of soil in depressions of sandstone. Its occurrence is most
commonly associated with sclerophyll forests and woodlands on transitional sandstone or shale soils
As surveys took place between December and March, Pterostylis saxicola could not be surveyed for. As
such, Pterostylis saxicola has been assumed present in areas of potential habitat. The local population has
therefore been assessed as occurring within this habitat and areas of contiguous native vegetation extending
outside the study area. This assessment is only applicable however, to the non-biocertifed extents of the
study area.
An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:
(a) lead to a long-term decrease in the size of an important population
The important population has been assessed as covering an area of about 15.42 hectares, habitat
occurring within and contiguous with the study area. The Proposal would clear 0.69 hectares of this
occurrence or about 4 percent. The cleared 0.69 hectares would be expected to remain clear of native
vegetation. The Proposal would therefore lead to a long-term decrease in the size of the important
population.
(b) reduce the area of occupancy of the species
The Proposal would directly impact 0.69 hectares of the local population’s habitat and therefore area of
occupancy.
(c) fragment an existing important population into two or more populations
The habitat of the local population is currently in a fragmented condition. The distribution of Pterostylis
saxicola is also in a fragmented condition. The Proposal would increase the fragmentation of Pterostylis
saxicola habitat and the habitat of the local population. The Proposal would not however, fragment the
existing local population into two or more smaller populations.
(d) adversely affect habitat critical to the survival of a species
The Minister maintains a ‘Register of Critical Habitat’ under the EPBC Act in which habitat identified as
being critical to the survival of a listed threatened species is provided. To date, no critical habitat is listed
for this species that occurs within or proximal to study area.
(e) disrupt the breeding cycle of an important population
Within the non-biocertified land, the Proposal would clear 0.69 hectares of the local population’s extent,
effectively stopping breeding cycle processes within this extent. The clearing of 0.69 hectares represents
a loss of 1.6 percent of the local population’s extent. While detrimental to the local population, the Proposal
would be unlikely to prevent life cycle processes within its entire extent. The Proposal would therefore be
unlikely to place the local population at risk of extinction.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline
The Proposal would directly impact 0.69 hectares of the local population’s habitat. This would be likely to
cause a decline in the species.
(g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat
Habitat degradation due to weed invasion is listed as a threat to Pterostylis saxicola. The Proposal has the
potential to facilitate the spread and establishment of invasive species into the local population’s habitat.
(h) introduce disease that may cause the species to decline, or
There are no diseases that have been identified as a threat to Pimelea spicata.
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(i) interfere substantially with the recovery of the species.
The Proposal would interfere with the recovery of the species by reducing the extent of its potential habitat.
This interference is expected to be minor however, and unlikely to lead to the extinction of the local
population.
Conclusion
Within the non-biocertifed land, the Proposal would be expected to destroy and/or modify the habitat of the
local population causing a decline of 4 percent in its extent. Within this extent, breeding cycle processes
will be completely lost. The Proposal would however be unlikely to cause an extinction in the local
population. The Proposal would not have a significant impact.
Grey-headed Flying-fox (Pteropus poliocephalus) – vulnerable EPBC Act
An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:
(a) lead to a long-term decrease in the size of an important population of a species
Due to its high mobility and use of seasonal foraging at a landscape level, all Grey-headed Flying-fox are
part of one population. This important population is likely to make use of the study area on occasion for
foraging.
The non-biocertified eucalypt forest within the study area, totalling 0.69 hectares, could be used as foraging
habitat by the Grey-headed Flying-fox when suitable species are in flower or fruit. The proposal would
result in the loss of 0.69 hectares of this non-biocertified habitat.
No flying-fox camps occur in the study area; however, four known camps are within 20 kilometres: at
Yarramundi (20 kilometres west), Emu Plains (20 kilometres south-west), Ropes Creek (14 kilometres
south) and Parramatta (19 kilometres south-east). Other nearby camps from which individuals could travel
to the study area to forage include Clyde, Cabramatta, Macquarie Fields, Campbelltown, Brownlow Hill
and Menangle (DoE 2015).
The Proposal would require the removal of potential foraging habitat for the Grey-headed Flying-fox. This
is unlikely to result in a long-term decrease of the size of an important population of the Grey-headed
Flying-fox due to the availability of other foraging habitat in the region.
(b) reduce the area of occupancy of an important population
While the Proposal would result in the loss of Grey-headed Flying-fox potential foraging habitat, the
surrounding landscape contains thousands of hectares of suitable foraging habitat.
The removal of 0.69 hectares of potential foraging habitat within the non-biocertifed land would not reduce
the area of occupancy of an important Grey-headed Flying-fox population.
(c) fragment an existing important population into two or more populations
The Grey-headed Flying-fox is a highly mobile species (OEH 2017) that relies on food sources with
irregular spatiotemporal patterns of production and is capable of flying long distances (up to 50 kilometres)
to reach seasonal foraging resources.
The Proposal would not fragment an important population of the Grey-headed Flying-fox into two or more
populations.
(d) adversely affect habitat critical to the survival of a species
Critical habitat for the Grey-headed Flying-fox may be distinguished in two ways: foraging and roosting
habitat. Natural foraging habitat that meets one or more of the following criteria is considered habitat critical
to survival, or essential habitat, for the Grey-headed Flying-fox:
• Productive during winter and spring, when food bottlenecks have been identified (Parry-Jones &
Augee 1991; Eby et al. 1999)
• Known to support populations of > 30,000 individuals within an area of 50 kilometres radius (the
maximum foraging distance of an adult)
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•
•
•

Productive during the final weeks of gestation, and during the weeks of birth, lactation and conception
(September to May)
Productive during the final stages of fruit development and ripening in commercial crops affected by
Grey-headed Flying-foxes (months vary between regions)
Known to support a continuously occupied camp.

The construction footprint supports a number of important nectar-producing tree species. This includes the
Forest Red Gum (Eucalyptus tereticornis), which flowers winter and spring when seasonal food availability
across the species’ range is low. Additional species are available within the reproductive period of this
species. Large areas of continuous habitat are available in the locality, including habitat within conservation
reserves. Therefore, the area within 50 kilometres of the Proposal is capable of seasonally supporting
>30,000 individual foraging Grey-headed Flying-foxes. The proposal would result in the removal of four
hectares of suitable foraging habitat for the Grey-headed Flying-fox.
No Grey-headed Flying-fox camps are known to occur in the study area, and it is unlikely to be occupied
as a camp. However, there are a number of camps within foraging range, 50 kilometres, of the Greyheaded Flying-fox.
Although the Proposal would require the removal habitat critical to the survival of the Grey-headed Flyingfox, the small area to be removed is unlikely to have an adverse effect on this habitat.
(e) disrupt the breeding cycle of an important population
No flying-fox camps occur in the study area; therefore, it is unlikely the Proposal will directly disturb
breeding activities at camps. The removal of a small area of potential seasonal foraging resources is
unlikely to affect the breeding success of any females within the important population.
The Proposal would not adversely affect the breeding cycle of an important population of the Grey-headed
Flying-fox.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline
The Proposal would result in the loss of 0.69 hectares of non-biocertifed Grey-headed Flying-fox foraging
habitat. Large areas of foraging habitat would remain in the locality and in the region. The Grey-headed
Flying-fox is a highly mobile species, flying long distances to reach seasonal foraging resources, indicating
these areas would remain available to the Grey-headed Flying-fox.
The loss of this small area of habitat along a major road is unlikely to cause the species to decline.
(g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat
Invasive species, such as the European Rabbit and European Red Fox are already present in the
construction footprint, but are not likely to affect the Grey-headed Flying-fox. The Proposal would not cause
the establishment of any new invasive species.
The proposed actions would be unlikely to result in an invasive species that is harmful to the Grey-headed
Flying-fox becoming established in the construction footprint.
(h) introduce disease that may cause the species to decline, or
Grey-headed Flying-fox are known to carry a number of diseases e.g. Australian bat Lyssavirus (ABL),
Equine Paramyxovirus (Hendra virus) and Menangle Pig virus, that are widespread within the population
at a moderate to low level. ABL generally only affects less than one percent of individuals, but the incidence
may increase during periods of stress e.g. due to food shortages. ABL would already be present within
individual Grey-headed Flying-fox using the study area. The other two viruses are not known to cause
clinical disease in the species.
The Proposal is unlikely to introduce disease with potential to cause the Grey-headed Flying-fox to decline.
(i) interfere substantially with the recovery of the species
A draft recovery plan has been prepared for the Grey-headed Flying-fox (DECCW, 2009). The main
objectives of the recovery plan are:
• Reduce the impact of threatening processes
• Conserve their functional role as seed dispersers and pollinators
• Improve information available to guide recovery plan.
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Recognised high to medium-level or unknown severity threats to the Grey-headed Flying-fox are:
• Habitat loss
• Death due to its perception as a horticultural pest
• Competition with Black Flying-foxes
• Negative public perceptions and conflicts with humans
• Climate change.
Of these, habitat loss is relevant to the Proposal. Several recovery objectives apply to mitigating the impact
of habitat loss (numbered as per DECCW, 2009):
• Objective 1. To identify and protect foraging habitat critical to the survival of Grey-headed Flyingfoxes throughout their range
• Objective 2. To protect and increase the extent of key winter and spring foraging habitat of Greyheaded Flying-foxes
• Objective 3. To identify roosting habitat critical to the survival of Grey-headed Flying-foxes
• Objective 4. To protect and enhance roosting habitat critical to the survival of Grey-headed Flyingfoxes.
It is concluded above that the foraging habitat critical to the survival of the Grey-headed Flying-fox is
present in the construction footprint, but the presence of critical roosting habitat is unlikely. The Proposal
would remove 0.69 hectares of foraging habitat.
Although the Proposal would remove a small area of critical foraging habitat, this would not be sufficient to
substantially interfere with the recovery of the Grey-headed Flying-fox because critical foraging habitat
would remain in the locality and the Grey-headed Flying-fox is highly mobile and individuals utilise foraging
habitat elsewhere within its range.
Conclusion
The study area contains critical foraging habitat for the Grey-headed Flying-fox that provides seasonal
nectar and fleshy fruits. No known roosting or maternity camps occur within or near the study area. While
the Proposal would result in the removal of four hectares of potential foraging habitat, there would remain
significant areas of foraging habitat at the local and regional scale. The Proposal further fragment an
already fragmented habitat however this is not expected to significantly impact a highly mobile species. .
The Proposal would not interfere with the breeding cycle of the Grey-headed Flying-fox or substantially
increase recognised threats. The Proposal is not considered to have a significant impact an important
population of the Grey-headed Flying-fox.

Grantiella picta – Painted Honeyeater
The Painted Honeyeater is a small bird only 16 centimetres long from beak to tail. It has distinctive plumage
with a black head and back, a white underside and dark streaking along its flanks. The Painted Honeyeater
has black wings with bright-yellow edges and distinctive pink beak. Females can be distinguished from males
by having more grey on their undersides and less streaks on their flanks (OEH 2017).
The Painted Honeyeater distribution occurs from southern Queensland, into NSW and south through to
Victoria. Throughout its distribution, the Painted Honeyeater occurs at low densities with the greatest
concentrations occurring on the inland slopes of the Great Dividing Range (also where all breeding occurs).
Painted Honeyeater habitat includes Boree/Weeping Myall woodlands, Brigalow and Box-Gum Woodlands
and Box-Ironbark Forests. Within this habitat, the Painted Honeyeater will feed on Mistletoe fruit. Nests made
by Painted Honeyeaters are small and delicate, usually hanging within the outer canopy of drooping
eucalypts, she-oaks or paperbarks (OEH 2017).
The Painted Honeyeater was not detected during the survey effort. Habitat does occur however in the form
of the eucalypts and she-oaks throughout the study area. The Painted Honeyeater would be a rare visitor to
the study area. It was very occasionally recorded on the Cumberland Plain prior to the 1970s but has been
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very rarely recorded in the region since. The sole recent record from the study area is of an individual at Pitt
Town Lagoon in 2013.
The Matters of National Environmental Significance: Significant Impact Guidelines (DoE 2013), defines an
important population as ‘a population that is necessary for a species’ long-term survival and recovery. 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

The potential occurrence of Painted Honeyeater in the study area does not match any of the above listed
criteria. An important population does not occur in the study area. It is important to note that this assessment
only applies to the non-biocertifed extents of the study area.
An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:
(a) lead to a long-term decrease in the size of an important population of a species
An important population of Painted Honeyeater does not occur in the study area.
(b) reduce the area of occupancy of an important population
An important population of Painted Honeyeater does not occur in the study area.
(c) fragment an existing important population into two or more populations
An important population of Painted Honeyeater does not occur in the study area.
(d) adversely affect habitat critical to the survival of a species
Critical habitat features for the Painted Honeyeater include an abundance of mistletoe and flowering
eucalypts on fertile soils. The Proposal will not impact habitat matching this description.
(e) disrupt the breeding cycle of an important population
The greatest concentrations of the Painted Honeyeater and almost all breeding occurs on the inland
slopes of the Great Dividing Range in NSW, Victoria and southern Queensland. It is unlikely that areas to
be impacted by the Proposal are important breeding habitat and therefore the breeding cycle of any
population would not be disrupted.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline
The Proposal will impact 0.47 hectares of potential habitat within the non-biocertifed extents of the study
area. The Painted Honeyeater however would be a rare visitor to the study area. It is therefore unlikely
that impacting the potential Painted Honeyeater habitat would case the species to decline.
(g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat
Invasive species are already present in the study area. The Proposal is unlikely to result in the
introduction of any invasive species that are harmful to the Painted Honeyeater becoming established in
suitable Painted Honeyeater habitat.
(h) introduce disease that may cause the species to decline, or
The Proposal is unlikely to introduce disease that may cause the Painted Honeyeater to decline.
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(i) interfere substantially with the recovery of the species.
No recovery plan has been prepared for the Painted Honeyeater, although it is recognised that one is
required as decline of the species is continuing. Threats to the species are ongoing, particularly to its
woodland habitat which continues to be cleared and degraded across its range. In NSW, management
actions have been identified to assist the recovery of the species. One of these is considered relevant to
the project:
•

Encourage landholders to protect ground layer and mid-storey vegetation by implementing
sensitive grazing practices and avoiding slashing or under-scrubbing, and to promote the
retention of a floristically and structurally diverse and spatially variable understorey.

Conclusion
The Proposal is unlikely to have a significant adverse impact on the Painted Honeyeater.

Litoria aurea – Green and Golden Bell Frog
The Green and Golden Bell Frog is a large frog ranging from 45 to 100 millimetres snout to ventral length.
As the name implies it has a gold (or cream) pattern running along the side of its body with a darker and
thinner brown stripe beneath. The colouration of the rest of the body varies with most frogs being a bright
green with metallic brown or brass splotches. The degree to which the green or metallic brown dominates
varies from frog to frog (OEH 2017).
The Green and Golden Bell Frog distribution has contracted since the introduction of the chytrid fungus. Its
distribution formerly stretched from the NSW North Coast southwards into the Gippsland region of Victoria.
Records of the Green and Golden Bell Frog have been taken from as far west as Bathurst and Tumut. The
contemporary Green and Golden Bell Frog distribution is primarily coastal with only 50 known populations
scattered ad isolated over the species range. The largest populations are centred on the metropolitan areas
of Sydney, the Shoalhaven and the Mid North Coast (NSW NPWS 2003; OEH 2017).
Green and Golden Bell Frog habitat includes marshes, artificial dams, stream and creeks. Habitat usually
supports grassy areas, bull-rushes (Typha spp.) and/or spike-rushes (Eleocharis spp.). Importantly, habitat
must be free of the Plague Minnow (Gambusia holbrooki) which prey upon frog eggs and tadpoles. Frogs
may be found taking refuge under man-made objects in the vicinity of their habitat (NSW NPWS 2003; OEH
2017).
According to the Matters of National Environmental Significance Significant Impact Guidelines (DoE 2013),
an ‘important population’ is a population that is necessary for a species’ long-term survival and recovery. 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.

The Green and Golden Bell Frog was not detected during the survey effort however habitat (First Ponds
Creek) was found to occur in the non-biocertifeid extents of the study area. The Plague minnow was recorded
within these waterbodies, making First ponds Creek unlikely to support a breeding population of Green and
Golden Bell Frog. The only record of the Green and Golden Bell Frog within 10 kilometres of the study area
was made in 2016 – about 3 kilometres to the west. Although this record was taken from a naturally occurring
population, this population is being anthropogenically sustained (personal communications with Dr. Francis
Lemckert 2020). It is possible that during times of flooding, individuals from this population may venture into
the study area. Although this population is being artificially sustained it has been assessed as an important
population as it could be a key source population for dispersal in the future.
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Only impacts to areas of habitat within the non-biocertified land has been considered within the AoS.
An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:
(a) lead to a long-term decrease in the size of an important population of a species
The important population has been defined as those frogs being artificially sustained 3 kilometres to the
west of the study area. These individuals have the potential to venture into the study area in times of
prolonged flooding, however, due to the presence of Plague Minnow, it is unlikely a breeding population
could establish within the study area. The Proposal may impact individuals that occur in the study area
during a flood event however it will not impact the source of the population three kilometres to the west.
Therefore, the Proposal is unlikely to lead to a long-term decrease in the size of the important population.
(b) reduce the area of occupancy of an important population
The Proposal would impact First Ponds Creek, assessed as suitable sheltering habitat for any frogs that
may occur in the study area during, or after, a flood event. The extent of First Ponds Creek would be
reduced by the width of two lanes (the widening of the bridge spanning the creek).
(c) fragment an existing important population into two or more populations
The flow of First Ponds Creek would be temporarily impacted however engineering controls will ensure
that the creek flow is maintained during construction. These impacts are however unlikely to fragment the
important population into two or more smaller populations. This is because the presence of the Plague
Minnow - and perhaps the Chytrid Fungus - prevent the establishment of a second population in the study
area after a flood event.
(d) adversely affect habitat critical to the survival of a species
No critical habitat has been declared for the Green and Golden Bell Frog.
(e) disrupt the breeding cycle of an important population
It is likely that the presence of the Plague Minnow prevents the establishment of a population of Green and
Golden Bell Frogs in the study area. The Proposal would not increase the presence of this threat or spread
it three kilometres to the west at the site of the source of the population. The Proposal is therefore unlikely
to disrupt the breeding cycle of the important population of the Green and Golden Bell Frog.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline
The Proposal would impact First Ponds Creek, assessed as suitable sheltering habitat for any frogs that
may occur in the study area during, or after, a flood event. The extent of First Ponds Creek would be
reduced by the width of two lanes (the widening of the bridge spanning the creek). However, given that
this habitat is not breeding habitat, the impacts associated with Proposal is unlikely to cause the species
to decline.
(g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat
Predation by the introduced Plague Minnow or Mosquito Fish Gambusia holbrooki is a recognised threat
to the Green and Golden Bell Frog. The Plague Minnow is already present throughout the study area with
the impacts associated with the Proposal unlikely to increase their number. The Proposal is therefore
unlikely to result in an invasive species that is harmful to the Green and Golden Bell Frog becoming
established in its habitat.
(h) introduce disease that may cause the species to decline, or
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The chytrid fungus is a recognised threat to amphibians and has been identified as a ‘lower-moderate’
threat to the Green and Golden Bell Frog. A Threat abatement plan for infection of amphibians with chytrid
fungus resulting in chytridiomycosis has been prepared (Commonwealth of Australia 2016). The Proposal
is unlikely to introduce the chytrid fungus to the study area, which would result in the decline of the Green
and Golden Bell Frog.
(i) interfere substantially with the recovery of the species.
A draft recovery plan has been prepared for the Green and Golden Bell Frog (DEC 2005). The recovery
plan supports a program that includes the implementation of the following strategies that are considered
relevant to the Proposal:
Increases the security of key Green and Golden Bell Frog populations by way of preventing the further loss
and favouring in-situ protection and management of Green and Golden Bell Frog habitat at key populations
as well as secure opportunities for increasing the protection of these habitat areas
Ensure extant Green and Golden Bell Frog populations are managed to eliminate or attenuate the
operation of factors that are known or discovered to be detrimentally affecting the species.
The Proposal has direct and indirect impacts on the objectives of the Recovery Plan as it would impact the
marginal sheltering habitat occurring in the study area.
Conclusion
The Proposal would impact First Ponds Creek, assessed as marginal sheltering habitat for the population
of Green and Golden Bell Frog. This water body is unlikely to be breeding habitat or important to the
breeding cycle of the important population. The Proposal is also highly unlikely to impact the source of the
important population three kilometres to the west of the study area. The Proposal is unlikely to have a
significant impact.

Anthochaera Phrygia – Regent Honeyeater
The Regent Honeyeater is a medium sized bird weighing between 35 and 50 grams and is about 20 to 24
centimetres long with a wingspan of up to 30 centimetres. It has a distinctive appearance with a black head,
neck, throat and upper breast with the remainder of the bird covered in feathers of a yellow and black
scalloped pattern. The Regent Honeyeater has a patch of cream-coloured skin that is bare of feathers around
each eye. Males and females look similar although males tend to be larger, darker and have a larger patch
of bare skin around their eyes (OEH 2019).
The Regent Honeyeater occurs in the inland slopes of eastern NSW and Victoria. Every few years, nonbreeding groups have been recorded in dry forests and woodlands east of the Great Dividing Range. Habitat
includes temperate forests and woodlands, in particular Box-Ironbark woodland and riparian forests
dominated by River Oak (Casuarina spp.). Associated tree species such as Eucalyptus eugenioides and E.
fibrosa can also be important. This habitat is characterised by large numbers of mature trees with high canopy
cover and an abundance of Mistletoes. The Regent Honeyeater is known to undertake large-scale nomadic
movements (hundreds of kilometres) however, the exact nature of these movements is yet to be understood
(DoE 2016; OEH 2019).
Female Regent Honeyeaters build a small open cup-shaped nest from bark, grass and twigs. There are only
three known key breeding regions remaining (although breeding birds were recently observed in the
Warragamba Special Area); the Chiltern-Albury region of Victoria, the Capertee Valley of NSW and the
Bundarra-Barraba region of NSW (DoE 2016; OEH 2019). There are two known occurrences of Regent
Honeyeaters breeding within Western Sydney during the 2019-2020 breeding season, with one breeding site
being located in Mulgoa and another in South Maroota.
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The Regent Honeyeater was not detected during the survey effort. Habitat does occur however, in the form
of the eucalypts and she-oaks (most of the native vegetation) throughout the study area. The Regent
Honeyeater is a semi-nomadic species.
The Matters of National Environmental Significance: Significant Impact Guidelines defines a population of a
species as ‘an occurrence of the species in a particular area’ (DoE 2013). Occurrences include but are not
limited to:
•

a geographically distinct regional population, or collection of local populations, or

•

a population, or collection of local populations, that occurs within a particular bioregion.

The Regent Honeyeater population has been defined as any individual(s) that may pass through the study
area to forage on flowering eucalypts. These individuals may breed in any of the previously mentioned sites.
The Regent Honeyeater population may therefore be a collection of any of the populations that breed or have
originated in these sites. This assessment is only applicable to the non-biocertified extents of the study area.
An action is likely to have a significant impact on a critically endangered or endangered
species if there is a real chance or possibility that it will:
(a) lead to a long-term decrease of a population
Given the minor nature of the predicted impact of the Proposal (i.e. the clearing of 0.47 hectares
of potential foraging habitat) it is unlikely that it would lead to a long-term decrease of a Regent
Honeyeater population given that very few individuals have been recorded in the study area during
the past two decades and more suitable habitat occurs within the wider locality.
(b) reduce the area of occupancy of the species
Within the non-biocertified land, the Proposal would reduce the area of potential foraging habitat
by 0.47 hectares. It would not reduce the size of any known breeding habitat.
(c) fragment an existing population into two or more populations
Given the minor reduction in potential foraging habitat and the occurrence of more suitable habitat
within the population’s foraging range, the Proposal is unlikely to fragment this population into two
or more populations. The Proposal would not create any isolated stands of habitat or barrier to the
movement of foraging individuals.
(d) adversely affect habitat critical to the survival of a species
No habitat critical to the survival of the Regent Honeyeater occurs in the study area.
(e) disrupt the breeding cycle of a population
The Proposal is unlikely to disrupt the breeding cycle of the Regent Honeyeater population given
that:
• the species has not been recorded in the Cumberland Plain in large numbers over the
last two decades.
• suitable breeding habitat is unlikely to be adversely impacted by the proposed
development.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to
the extent that the species is likely to decline
The Proposal is unlikely to modify, destroy, remove or isolate or decrease habitat availability or
quality to the extent that the Regent Honeyeater population is likely to decline because:
a)
the Regent Honeyeater is a uncommon visitor in the Cumberland Plain, and while the
species is known to breed in the locality as observed during the 2019-2020, the study area is not
a known breeding location, nor does it occur within key breeding areas.
b)
The quantity of habitat to be removed (0.47 hectares of non-biocertified land) is minor
compared to the more suitable habitat within the locality.
(g) result in invasive species that are harmful to an endangered or critically endangered
species becoming established in the endangered or critically endangered species’ habitat
The Proposal is unlikely to result in the introduction invasive species that are harmful to the
Regent Honeyeater becoming established in Regent Honeyeater habitat.
(h) introduce disease that may cause the species to decline
The Proposal is unlikely to introduce disease that may cause the Regent Honeyeater to decline.
(i) interfere substantially with the recovery of the species
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The Proposal is unlikely to substantially interfere with the recovery of the species given that:
• The species has been uncommonly recorded on the Cumberland Plain over the past two
decades
• Suitable breeding habitat is unlikely to be adversely impacted by the Proposal.
Conclusion
The Proposal is unlikely to have a significant adverse impact on the Regent Honeyeater
population.

Lathamus discolor – Swift Parrot
The Swift Parrot is a small to medium sized parrot about 25 centimetres long from head to tail. Most feathers
are bright green, while red feathers occur around the bill, throat and forehead, and blue to purple feather
occur on the crown. Bright red feathers can be seen under the wings of a Swift Parrot in flight. One of the
most distinctive features used to identify the Swift Parrot from other parrots is its long dark red tail (up to 12
centimetres) (OEH 2019).
The Swift Parrot is a migratory species. It breeds in Tasmania during the Spring and Summer before migrating
to south-eastern areas of the mainland in the Autumn and Winter. In NSW, the Swift Parrot has most
commonly been recorded along the coast and the south-west slopes of the Great Dividing Range. Nonbreeding habitat is characterised by flowering eucalypts or areas of lerp infestation. Favoured feeding tree
species include Eucalyptus robusta, E. tereticornis, E. sideroxylon, E. albens, Corymbia gummifera and C.
maculata. Following Winter, Swift Parrots return to Tasmania to nest in tree-hollows (OEH 2019). The Swift
Parrot was not detected during the survey effort however potential feed trees such as Eucalyptus tereticornis
were common throughout the study area.
The Swift Parrot is potentially a rare visitor to the study area. It has been recorded at locations adjacent to
the study area such as Scheyville National Park, Mulgoa Nature Reserve and Kurrajong. As the Swift parrot
would have been in Tasmania at the time of surveys, and no targeted surveys were conducted in the study
area by SMEC.
The Matters of National Environmental Significance: Significant Impact Guidelines defines a population of a
species as ‘an occurrence of the species in a particular area’ (DoE 2013). Occurrences include but are not
limited to:
•

a geographically distinct regional population, or collection of local populations, or

•

a population, or collection of local populations, that occurs within a particular bioregion.

The Swift Parrot population has been defined as any individual(s) that may pass through the study area to
forage on flowering eucalypts or lerp-infested plants. These individuals may range and occupy an area from
Tasmania to South-East Queensland. This assessment is only applicable to the non-biocertified extent of the
study area.
An action is likely to have a significant impact on a critically endangered or endangered species if
there is a real chance or possibility that it will:
(a) lead to a long-term decrease of a population
Within the non-biocertifed land, the Proposal would impact 0.47 hectares of potential foraging habitat.
Given the Swift Parrots large foraging range and the occurrence of more suitable foraging habitat within
20 kilometres of the study area, impacting the 0.47 hectares of native vegetation is unlikely to lead to a
long-term decrease in the size of the population.
The Proposal is unlikely to impact upon the life cycle or breeding habitat of the Swift Parrot.
(b) reduce the area of occupancy of the species
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The Proposal would impact 0.47 hectares of potential foraging habitat.
(c) fragment an existing population into two or more populations
The Proposal is unlikely to fragment the Swift Parrot population into two or more populations given the
high mobility of this species and the absence of any optimal foraging or breeding habitat in the study
area.
(d) adversely affect habitat critical to the survival of a species
No critical habitat has been declared for this species.
(e) disrupt the breeding cycle of a population
The Proposal is unlikely to disrupt the breeding cycle of the population of Swift Parrot given that breeding
habitat is restricted to Tasmania.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline
Within the non-biocertifed land, the Proposal would clear 0.47 hectares of Swift Parrot foraging habitat.
Given the species large foraging range and the occurrence of more suitable foraging habitat with this range,
the Proposal is unlikely to reduce the amount of habitat available such that it causes the species to decline.
(g) result in invasive species that are harmful to an endangered or critically endangered species
becoming established in the endangered or critically endangered species’ habitat
The Proposal is unlikely to result in invasive species that are harmful to the Swift Parrot becoming
established in Swift Parrot habitat.
(h) introduce disease that may cause the species to decline
The Proposal is unlikely to introduce disease that may cause the Swift Parrot to decline.
(i) interfere substantially with the recovery of the species
Habitat loss and degradation is a key threat; however, the loss of 0.47 hectares of foraging habitat is
unlikely to interfere substantially with the recovery of the species given the occurrence and availability of
more suitable habitat in the locality.
Conclusion
The Proposal is unlikely to have a significant adverse impact on Swift Parrot.

Hirundapus caudacutus – White-throated Needletail
The White-throated Needletail is a migratory swift that breeds in north-east Asia and spends the non-breeding
season (October - April) in eastern and south-eastern Australia (Higgins 1999). Whilst in Australia, the Whitethroated Needletail occurs most frequently in forested areas located along and east of the Great Dividing
Range, where it is almost exclusively aerial (DoEE 2019). Large tracts of native vegetation, particularly forest,
is considered a key habitat requirement (DoEE 2019). The White-throated Needletail also occurs over
beaches, mudflats, open woodland and urban areas. A total of 10 individuals corresponds to an ecologically
significant proportion of their population at the national scale, whilst a total of 100 individuals represents an
internationally significant proportion of their population (DoEE 2019).
The White-throated Needletail has not previously been recorded in the study area. It is however a common
Summer/Autumn visitor to the larger vegetated areas of the Cumberland Plain. The White-throated Needletail
was not incidentally recorded during the survey effort.
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The study area is unlikely to support important White-throated Needletail habitat due to the lack of continuous
forest. Although individuals are likely to occasionally use the study area, they do not meet the definition of an
important population. An important population of the White-throated Needletail has not been assessed as
occurring in the study area. This assessment is only applicable to the non-biocertified extent of the study
area.

An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:
(a) lead to a long-term decrease in the size of an important population of a species
No important population of White-throated Needletail utilises the study area.
(b) reduce the area of occupancy of an important population
No important population of White-throated Needletail utilises the study area.
(c) fragment an existing important population into two or more populations
No important population of White-throated Needletail utilises the study area.
(d) adversely affect habitat critical to the survival of a species
No critical habitat has been declared for this species.
(e) disrupt the breeding cycle of an important population
No important population of White-throated Needletail utilises the study area.
(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline
Within the non-bicertifed land, the Proposal would impact 0.47 hectares of White-throated Needletail
habitat. As large areas of more suitable habitat occurs within the foraging range of the White-throated
Needletail, impacting this habitat is unlikely to lead to a decline in numbers.
(g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat
The proposed development is unlikely to result in an invasive species that is harmful to White-throated
Needletail becoming established in an area of important White-throated Needletail habitat. No invasive
species are known to affect the White-throated Needletail in Australia.
(h) introduce disease that may cause the species to decline, or
The Proposal is unlikely to introduce disease that may cause the White Throated Needletail to decline.
(i) interfere substantially with the recovery of the species.
Clearing 0.47 hectares of habitat is unlikely to seriously disrupt the lifecycle or recovery of the Whitethroated Needletail population given that more suitable habitat occurs in the immediate vicinity of the study
area.
Conclusion
The proposed development is unlikely to have a significant adverse impact on the White-throated
Needletail.
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Apus pacificus – Fork-tailed Swift
The Fork-tailed Swift is a widespread, almost exclusively aerial migratory species which is distributed
throughout much of north-east, east and south-east Asia and Australia (Higgins 1999). The nominate race
migrates to Australia during the non-breeding season (October-April) over a broad range of different habitat
types. Fork-tailed Swift mostly occur over dry or open habitats on inland plains but are known to occur over
ocean, beaches, islands, and mountainous and/or heavily forested areas. A total of 100 individuals
corresponds to an ecologically significant proportion of their population at the national scale, whilst a total of
1,000 individuals corresponds to an internationally significant proportion of their population (DoE 2015).
The Fork-tailed Swift is only a potential summer/autumn visitor to the study area. This species has the
potential to forage over any part of the study area, as opposed to only the extents covered by native
vegetation. The majority of records in the Sydney Basin are from the Richmond/Windsor area where flocks
of up to 45 individuals have been recorded in the past five years. No targeted Fork-tailed Swift surveys were
conducted in the study area by SMEC. This assessment is only relevant to the non-biocertified extents of the
study area.
The non-biocertified extents of the study area are unlikely to support important Fork-tailed Swift habitat, as
none of the following four important habitat requirements are likely to be met:
a) habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of a species, and/or
An ecologically significant proportion of their population is unlikely to periodically use the study area.

b) habitat that is of critical importance to the species at particular life-cycle stages, and/or
No habitat of critical importance to this species at particular life-cycle stages is likely to be present in the
impact area.
c) habitat utilised by a migratory species which is at the limit of the species’ range, and/or
The study area is not at the geographic limit of this species’ distribution.
d) habitat within an area where the species is declining
There is no evidence to suggest that this species is already declining in the area.

An action is likely to have a significant impact on a migratory species if there is a
real chance or possibility that it will:
a) substantially modify (including by fragmenting, altering fire regimes, altering
nutrient cycles or altering hydrological cycles), destroy or isolate an area of
important habitat for a migratory species
As an aerial species, foraging on the wing, it is assumed all the airspace over the study area
may be appropriate habitat. As this species forages on the wing, the removal of 0.47
hectares of native vegetation within the study area is unlikely to substantially modify, destroy
or isolate an area of important habitat.
b) result in an invasive species that is harmful to the migratory species
becoming established in an area of important habitat for the migratory
species, or
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The Proposal is unlikely to result in an invasive species, harmful to Fork-tailed Swift,
becoming established in an area of important Fork-tailed Swift habitat. No invasive species
are known to affect the Fork-tailed Swift in Australia.
c) seriously disrupt the lifecycle (breeding, feeding, migration or resting
behaviour) of an ecologically significant proportion of the population of a
migratory species.
The clearing of 0.47 hectares of non-biocertified vegetation is unlikely to seriously disrupt
the lifecycle, including breeding, feeding, migration or resting behaviour, of an ecologically
significant proportion of the Fork-tailed Swift’s population given minor changes to nonforested habitat is unlikely to have a significant impact on foraging overhead.
The Proposal is unlikely to have a significant adverse impact on the Fork-tailed
Swift.
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Annexure D. Field data sheets
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Important Notice
This report is confidential and is provided solely for the purposes of the Garfield Road East Upgrade – Concept and
Review of Environmental Factors. This report is provided pursuant to a Consultancy Agreement between SMEC
Australia Pty Limited (“SMEC”) and Transport for New South Wales, under which SMEC undertook to perform a
specific and limited task for Transport for New South Wales. This report is strictly limited to the matters stated in it
and subject to the various assumptions, qualifications and limitations in it and does not apply by implication to other
matters. SMEC makes no representation that the scope, assumptions, qualifications and exclusions set out in this
report will be suitable or sufficient for other purposes nor that the content of the report covers all matters which you
may regard as material for your purposes.
This report must be read as a whole. The executive summary is not a substitute for this. Any subsequent report must
be read in conjunction with this report.
The report supersedes all previous draft or interim reports, whether written or presented orally, before the date of
this report. This report has not and will not be updated for events or transactions occurring after the date of the
report or any other matters which might have a material effect on its contents or which come to light after the date of
the report. SMEC is not obliged to inform you of any such event, transaction or matter nor to update the report for
anything that occurs, or of which SMEC becomes aware, after the date of this report.
Unless expressly agreed otherwise in writing, SMEC does not accept a duty of care or any other legal responsibility
whatsoever in relation to this report, or any related enquiries, advice or other work, nor does SMEC make any
representation in connection with this report, to any person other than Transport for New South Wales. Any other
person who receives a draft or a copy of this report (or any part of it) or discusses it (or any part of it) or any related
matter with SMEC, does so on the basis that he or she acknowledges and accepts that he or she may not rely on this
report nor on any related information or advice given by SMEC for any purpose whatsoever.
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Executive Summary
Transport for NSW (TfNSW) proposes to upgrade about 3.4 kilometres of Garfield Road East between Piccadilly Street,
Riverstone and Windsor Road, Box Hill (the proposal). The proposal is located in Sydney’s North West primarily within
the Blacktown local government area (LGA). The eastern extent of the proposal extends into The Hills LGA. Garfield
Road East connects the Riverstone, Riverstone East and Box Hill precincts of the North West Growth Area (NWGA).
The surface and groundwater assessment has been prepared to inform the Review of Environmental Factors (REF) for
the proposal. The purpose of this report is to assess the proposal against the existing surface water and groundwater
environment. The scope was developed to address TfNSW’s (formally Roads and Maritime Services) requirements of
the proposal including:
•
•
•
•

legislative and policy context relevant to surface water and groundwater
Characterise the existing environment
Surface water and groundwater assessment
Recommended mitigation measures

A desktop assessment was undertaken to review the existing surface water and groundwater environment across the
study area. This was used to assess the likely and potential impact of the proposal on surface water and groundwater
quality during construction and operation.
The proposal lies within the South Creek sub-catchment of the Hawkesbury Nepean Catchment. Within Riverstone
East, a main ridgeline runs in a north south direction through the centre of the precinct, with the two major natural
drainage paths running parallel, First Ponds Creek to the west and the southern tributary of Killarney Chain of Ponds
to the east (Mott MacDonald, 2016). The Eastern Creek catchment is located west of the proposal. The general
topography suggests that the aforementioned creeks flow in a general southeast – northwest direction, and any
surface water flow would follow the ground contours to these creeks.
The majority of the Hawkesbury-Nepean is stressed, largely a result of urban and agricultural practices and changes to
flow with large amounts of water diverted for water supply and irrigation. Elevated nutrient levels and reduced river
flows are the key contributing factors to stresses on the river.
The primary groundwater system within the proposal is associated with the fluvial deposits of First Ponds and
Killarney Chain of Ponds Creeks. On a wider scale, the aquifer system is contained within Bringelly Shale, Minchinbury
Sandstone and Ashfield Shale.
If unmitigated, the following activities have the potential to negatively impact water quality during construction:
•
•
•
•
•
•
•

Construction of structures across waterways
Removal of vegetation along the existing road corridor to facilitate road widening activities
Stockpiling of topsoil and vegetation during excavation
Frequent vehicle and personnel movements at site compounds and ancillary facilities
Transportation of cut and/or fill material and the movement of heavy vehicles and machinery across exposed
earth prior to adequate sealing of newly constructed roadways
The potential for leaks and/or spills from vehicles and construction staff
General waste and inadequate refuse facilities at construction locations.

If unmitigated, the following activities have the potential to negatively impact groundwater during construction:
•
•

The potential for leaks and/or spills from vehicles and construction staff
The proposed work may involve the excavation of existing creek and drainage lines. For this reason, temporary
changes in groundwater is anticipated. It is considered unlikely there will be intersection of the water table or
any groundwater drawdown as a result of the proposal, with required cuttings being relatively minor

If unmitigated, the following activities have the potential to negatively impact surface water during operation:
•
•

Increase in the amount of discharge runoff to the receiving environment. The discharge of drains at new
locations or increased discharge at existing locations is likely to impact water quality
The potential to alter existing hydrology and flooding regimes, which may impact water quality due to increased
runoff volumes and peak flow rates. Increased flow rates can impact on the bed and bank stability of the existing
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•
•

watercourses making them highly susceptible to erosion. Stream erosion increases sediment and nutrient loads
leading to decreased water quality
The potential for leaks and/or spills from vehicles
There is a period of time following construction where recently disturbed soils are susceptible to scour and
erosion from stormwater runoff. The potential for sediment transport is dependent on status of rehabilitation,
severity of rainfall event, and the slope and scale of the disturbed area.

If unmitigated, the following activities have the potential to negatively impact groundwater during operation:
•
•

•

The potential for leaks and/or spills from vehicles
Increases in impervious surface area and the compacted fill batters are expected to locally reduce groundwater
recharge in the study area. These recharge reductions are not expected to cause material impact to groundwater
systems, including groundwater levels and flow directions
The proposal would involve the clearing of vegetation mapped as a subsurface groundwater dependent
ecosystem (GDE). Hydrological regimes, including groundwater levels and flooding regimes, are unlikely to be
substantially altered by the proposal. Considering groundwater levels are unlikely to be altered by the proposal
once operational, the known and potential GDEs in the locality are considered unlikely to be subject to any
indirect impact.

As both the area of disturbance and increased imperviousness are small, and the Nepean River being the nearest
downstream waterway is located around one kilometre from the proposal, the potential impact to water in operation
is expected to be low.
The potential impact to water quality as a result of the construction of the arterial roads associated with the proposal
would be minimised by implementing adequate temporary and permanent controls for the construction and
operational phases respectively.
Water quality may be impacted by the following construction-related activities in the study area:
•
•
•
•
•
•

Access and haulage tracks
Earthwork, stockpiles and storage areas
Vegetation stockpile areas
Compound areas
Wash-down facilities
Temporary sediment basins.

To mitigate risks associated with spills providing a source of contamination for surface water quality, groundwater
recharge or direct migration of chemicals to the water table, site specific controls should be developed and
implemented as part of the construction environmental management plan (CEMP). Storage of hazardous materials
such as oils, chemical and refuelling activities should occur in bunded areas. Following implementation of this, the
proposed work is not anticipated to result in material impact to surface water, groundwater or associated systems.
An operational Soil and Water Management Plan (SWMP) would be implemented. The plan would provide
appropriate management of runoff during operation of the proposal and an incident emergency spill plan which
would include measures to avoid spillages of fuels, chemicals and fluids onto any surfaces or into any nearby
waterway during maintenance activities and clean up procedures in the event of a road accident spill or leak.
Prior to construction, baseline water quality monitoring would be undertaken to adequately characterise the water
quality and identify parameters for monitoring during construction. Water quality monitoring should be undertaken
during operation and construction to:
•
•
•
•

Assess and manage impact on the receiving waters as the site stabilises
Assist in understanding any changes from the baseline
Assist in deciding when the site has stabilised
Identify water quality conditions after development.
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1

Introduction

1.1

Overview

The surface and groundwater assessment has been prepared to inform the Review of Environmental Factors (REF) for
Garfield Road East upgrade as described in section 1.2 (the proposal). The purpose of this report is to assess the
proposal against the existing surface water and groundwater environment.

1.2

The proposal

Transport for NSW (TfNSW) proposes to upgrade about 3.4 kilometres of Garfield Road East between Piccadilly Street,
Riverstone and Windsor Road, Box Hill. The proposal is located in Sydney’s North West primarily within the Blacktown
local government area (LGA). The eastern extent of the proposal extends into The Hills LGA. Garfield Road East
connects the Riverstone, Riverstone East and Box Hill precincts of the North West Growth Area (NWGA).
The proposal would tie in to the existing road West of Piccadilly Street at about George Street and East of Windsor
Road at about Alan Street. The proposal would include widening Garfield Road East to four lanes with two lanes in
each direction and a central median along the length of the road which would accommodate a possible future
upgrade to a six-lane configuration with three lanes in each direction.
The delivery of additional lanes in the central median to meet future demand in the area, if required, would be the
subject of a future separate environmental assessment under Part 5 of the Environmental Planning and Assessment
Act 1979 (EP&A Act).
Key features of the proposal are:
•

•
•

•

•
•

•

•
•

Widening Garfield Road East between Piccadilly Street and Windsor Road and upgrading the existing two-lane
road to a four lane divided road. The proposal would tie into the existing road West of Piccadilly Street, at about
George Street and East of Windsor Road at about Alan Street.
Providing an upgraded crossing over First Ponds Creek
Upgrading the existing intersections at
−
Piccadilly Street
−
Hamilton Street / McCulloch Street
−
Edmund Street
−
Windsor Road
Providing left-in and left-out access to existing roads:
−
Junction Road
−
Galluzzo Street
Clarke Street would be permanently closed at Garfield Road East with the upgrading of the intersection at
Edmund Street
Providing new intersections at:
−
About 200 metres north-east of Junction Road
−
About 500 metres south-west of Windsor Road
Providing new left-in and left-out access at:
−
About 200 metres south-west of Windsor Road
−
About 200 metres south-west of Junction Road
Providing early start bus priority at key intersections
Providing a shared user path along the southern side for the length of the proposal.

The area east of McCulloch Street is characterised by rural residential land that is in transition to low and medium
density urban development and associated urban land uses. West of McCulloch Street is characterised by Riverstone
town centre. First Ponds Creek crosses the central part of the proposal near Edmund Street.
The precinct is located within the South Creek sub-catchment of the Hawkesbury-Nepean River and consists of
undulating terrain with elevations ranging from 20-80 metres Australian Height Datum (AHD).
An overview of the proposal location is provided in Figure 1-1.
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Figure 1-1 Overview of the proposal location
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1.3

Key construction activities

Construction activities would be guided by a construction environmental management plan (CEMP) to ensure work is
carried out to TfNSW specifications within the specified work area. Detailed work methodologies would be
determined during Detailed Design and construction planning.
The proposal is anticipated to involve the following general construction methodology and sequencing:
•

Pre-construction identification and marking of sensitive areas as identified in the proposal-specific REF and the
CEMP
Site establishment and environmental protection
Utility adjustment/installation, earthwork and drainage work
Road removal, building and/or repair of the road and installing new road infrastructure
Amenity, landscaping and urban design work
Finalisation work
Site demobilisation.

•
•
•
•
•
•
1.3.1

Ancillary facilitates

The location of site compounds had not been determined at the time of reparation of this report. These sites may be
used for material processing including batch or crushing plant; stockpiles site for materials; and site compound
including offices, sheds for the storage of equipment and plan.
Temporary ancillary sites may be required as part of the proposal. The following Lot and Deposited Plan (DP) locations
are being considered as ancillary sites throughout the construction of the proposal:
•
•
•
•

Lot 1, DP 135832
Lot 10, DP 227249
Lot 9, DP 227249
Lot 1, DP 1076210.

These areas are being considered in accordance with Roads and Maritimes’ Stockpile Site Management Guidelines
(Roads and Maritime, 2008). Once construction is complete, the land where the site compounds are located would be
reinstated to their previous condition.

1.4

Report structure

The structure of this report is as follows:
•
•
•
•
•

Section 2 Outlines legislative and policy context relevant to surface water and groundwater
Section 3 Presents the surface water assessment
Section 4 Presents the groundwater assessment
Section 5 Provides a summary of recommended mitigation measures
Section 6 Conclusions.

1.5

Scope of work of the report

This report presents the findings of the surface water and groundwater assessment for the proposal. The scope was
developed to address TfNSW’s (formally Roads and Maritime Services) requirements of the proposal.
1.5.1
•
•

•
•

Surface water
Identify waterways and sensitive surface water receiving environments directly traversed or downstream of the
proposal
Review and collation of proposal related surface water quality data in the public domain or held by TfNSW and
assessment of the data against Australian and New Zealand Environment and Conservation Council
(ANZECC/ARMCANZ) (2000) and Healthy Rivers Commission Independent inquiry into the Hawkesbury Nepean
(HRC,1998) guidelines where applicable
Identify potential sources of surface water contamination
Determination of key environmental values at identified waterways in accordance with HRC (1998)
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•
•

Outline water quality objectives for the proposal
Assessment of potential proposal impact during construction and operation of the proposal on surface water
quality and the hydrological regime with reference to the identified water quality objectives
Assessment of the resilience of waterways to assimilate potential pollutants
Outline high level conceptual strategies and water quality protection measures to mitigate potential proposal
impact
Outline surface water related components of a water quality monitoring program which is to be implemented
prior to construction of the proposal.

•
•
•
1.5.2
•
•
•
•
•
•

Groundwater
Review and collation of hydrogeological data in the public domain or held by TfNSW and characterise the
hydrogeological setting of the proposal
Identification of groundwater dependent ecosystems (GDEs) relevant to the construction footprint and
assessment of potential impacts as a result of the proposal
Assessment of groundwater level trends and groundwater interaction with surface waters
Assessment of potential proposal impact during construction and operation of the proposal on groundwater
Outline high level conceptual strategies to mitigate potential proposal impact to groundwater
Outline groundwater related components of a water quality monitoring program which is to be implemented
prior to construction of the proposal.
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Figure 1-2 The proposal and key hydrological features
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2

Legislative and policy context

2.1

Surface water

2.1.1

Protection of the Environment Operations Act 1997

The Protection of the Environment Operations Act 1997 (POEO Act) regulates air and water pollution, noise control
and waste management.
Part 3.2 of the POEO Act requires an environmental protection licence for scheduled development work and the
carrying out of scheduled activities (as set out in Schedule 1 of the POEO Act). Item 35 of Schedule 1 of the POEO Act
applies to road construction, meaning the construction, widening or rerouting of roads. Any activity to which the
definition applies is declared to be a scheduled activity if it results in the existence of four or more traffic lanes (other
than bicycle lanes or lanes used for entry or exit) for a continuous length of more than 3km in a metropolitan area - Sch 1,
35(3)(b)(ii). The proposal would involve the construction, widening and re-routing of roads, and is relevant to Schedule
1 of the POEO Act.
Section 120 of the POEO Act makes the pollution of waters an offence. Environment protection licences (EPLs) under
Chapter 3 of the Act are normally required for a broad range of activities listed in Schedule 1 of the POEO Act and aim
to address water pollution issues created by those activities.
Further, section 120 of the POEO Act prohibits the pollution of waters. The construction contractor and TfNSW are
obliged to notify the NSW Environment Protection Authority (EPA) if a pollution incident occurs that causes or
threatens material harm to the environment. The proposal would implement the proper mitigation measures to
ensure that no pollution enters the First Ponds Creek or its tributaries during construction.
For the purposes of the above definition the proposal is within the metropolitan area. An EPL is required to carry out
the proposed works.
2.1.2

Fisheries Management Act 1994

The Fisheries Management Act 1994 (FM Act) protects aquatic species such as fish and their habitat and marine
vegetation. It is administered by the NSW Department of Primary Industries (DPI). The FM Act, in conjunction with
Biodiversity Conservation Act 2016 (BC Act), aims to conserve, develop and share fishery resources and conserve
marine species, habitats and diversity.
First Ponds Creek and the un-named tributary within the proposal are identified as being Key Fish Habitat. The
waterways, pond and/or dam located in the proposal are not identified as being a declared as aquatic reserve under
the FM Act.
Waterway crossings should be designed, where possible, according to the Policy and guidelines for fish habitat
conservation and management (DPI 2013) to ensure minimal impact to aquatic habitats and species protected under
the Act.
2.1.3

Australian and New Zealand Guidelines for Fresh and Marine Water Quality

ANZECC/ARMCANZ (2000) has published Australian and New Zealand Guidelines for fresh and marine water quality to
provide a benchmark for the assessment of existing water quality of waterways.
These guidelines and objectives are dependent on nominated environmental values. The objective adopted for the
protection of aquatic ecosystems is “to maintain and enhance the ecological integrity of freshwater and estuarine
ecosystems, including biological diversity, relative abundance and ecological processes”. Aquatic ecosystems are
typically defined as ecosystems that depend on flows, or periodic or sustained inundation to preserve their ecological
integrity such as river, creeks, wetland and groundwater dependent ecosystems.
2.1.4

The Healthy Rivers Commission of NSW (1998), Independent inquiry into the Hawkesbury Nepean River
system

The HRC was established in 1995 under section 23 of the Pollution Control Act 1970 by the NSW Government to make
recommendations on:
•
•

Suitable objectives for water quality, flows and other goals central to achieving ecologically sustainable
development in a realistic time frame
The known or likely views of stakeholder groups on the recommended objectives
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•
•

The economic and environmental consequences of the recommended objectives
Strategies, instruments and changes in management practices needed to implement the recommended
objectives.

2.1.5

Blacktown Development Control Plan (2015)

The Blacktown City Council Development Control Plan (2015) (BCC DCP, 2015) Part J Water Sensitive Urban Design and
Integrated Water Cycle Management” ensures that all development manages adverse water quality impacts by
requiring the post development average annual load reductions as presented in Error! Reference source not found..
Table 2-1 Water Quality Pollutant Reduction Targets (BCC DCP, 2015)

POLLUTANT

MINIMUM REMOVAL RATE

Gross Pollutants (GP)

90%

Total Suspended Solids (TSS)

85%

Total Nitrogen (TN)

45%

Total Phosphorus (TP)

65%

With regards to the water quality strategy of the Riverstone East and Riverstone Precincts it is noted that the
Department of Planning commissioned the following two studies:
•
•

Water Cycle Management Report: Riverstone East (NSW Department. of Planning and Environment, May 2016)
Report for Riverstone and Alex Avenue Precincts: Post Exhibition Flooding and Water Cycle Management
including Climate Change Impact on Flooding (NSW Department of Planning, May 2010).

Based on the studies above, a range of stormwater treatment measures such as rain gardens and bio-retention basins
have been proposed as part of the precinct wide water quality strategies to cater for the substantial increase in
catchment development.

2.2

Groundwater

2.2.1

Environment Protection and Biodiversity Conservation Act 1999

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) prescribes the
Commonwealth Government’s role in environmental assessment, biodiversity conservation and the management of
protected areas and species, population and communities and heritage items.
Approval from the Commonwealth Minister for the Environment is required for projects likely to have a significant
impact on ‘matters of national environmental significance’ (MNES). For the purposes of this assessment wetlands of
international importance (Ramsar wetlands) and water resources have been considered as relevant MNES.
2.2.2

National Water Quality Management Strategy

The National Water Quality Management Strategy (NWQMS) is the adopted national approach to protecting and
improving water quality in Australia. It consists of a number of guideline documents, of which certain documents
relate to protection of surface water resources and others relate to the protection of groundwater resources.
The primary document relevant to the assessment of groundwater risks for the proposal is the Guidelines for
Groundwater Quality Protection in Australia (Australian Government, 2013). This document sets out a high-level riskbased approach to protecting or improving groundwater quality for a range of groundwater beneficial uses called
‘environmental values’ such as
•
•
•
•
•

Aquatic ecosystems
Primary industries including irrigation and general water users, stock drinking water, aquaculture and human
consumption of aquatic foods
Recreational and aesthetic values e.g. swimming, boating and aesthetic appeal of water bodies
Drinking water
Industrial water
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•

Cultural values.

For the purpose of this assessment, all of the above ‘environmental values’ have been considered applicable, which is
conservative.

2.2.3

Water Act 1912 and Water Management Act 2000

Water resources in NSW are administered under the Water Act 1912 (Water Act) and the Water Management Act
2000 (WM Act) by the NSW Department of Planning, industry and Environment (NSW DPIE). The WM Act governs the
issue of water access licences and approvals for those water sources including rivers, lakes, estuaries and groundwater
in NSW where Water Sharing Plans (WSP) have commenced. The WSP for the study area has commenced and the area
is therefore generally governed under the WM Act. The exception is temporary construction dewatering, which is
currently licensed under the Water Act.
The WM Act requires approvals for activities that may impact an aquifer(s), including activities that intersect
groundwater other than water supply bores. Part 2 of the WM Act establishes access licences for the take of water
within a particular water management area. Such licensing would apply in cases where the proposal leads to
groundwater ‘take’ or indirect ‘take’ from a surface water source other than that which occurs during temporary
construction dewatering.
TfNSW is exempt as a roads authority under Clause 18(1) of the Water Management (General) Regulation 2011 from
the requirement to hold a water access licence. TfNSW is also exempt under Clause 31(1) of those regulations from
the requirement to hold a water use approval. These exemptions are as per Schedule 5, Part 1, clause 2 of the
regulations, which pertain to water required for road construction and road maintenance. Road authorities are not
exempt, however, from the requirement to hold a water supply work approval to construct.
Dewatering would be required for the construction of transverse drainage structures:
•

Near Edmund Street intersection at approximate CH2000 the dewatering of First Ponds Creek would only be
required in Stage 1 and 2 work since this is untouched during early work
Near access 2 at approximate CH2700 dewatering of tributary No.3 will be required from early work onwards
Near access 3 at approximate CH3100 dewatering of tributary No.4 will be required from early work onwards
Near Windsor Road intersection at approximate CH3500 the dewatering of tributary No.5 will only be required in
Stage 1 and 2 work since this is untouched during early work.

•
•
•
2.2.4

Water Sharing Plan

The proposal is covered by the Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources 2011
(NSW), and is within the Sydney Basin Central Groundwater Source.
2.2.5

NSW Aquifer Interference Policy (2012)

The NSW Aquifer Interference Policy (2012) outlines minimal impact considerations for water table and groundwater
pressure drawdown for high priority GDEs as identified in the WSP, high priority culturally significant sites as identified
in the WSP and existing groundwater supply bores. Water quality impact considerations are also outlined.
Impact limits to high priority GDEs and other significant sites as outlined in the NSW Aquifer Interference Policy (DPI
NOW, 2012) are not applicable for the proposal as high priority GDEs and culturally significant sites are not mapped
within approximately 10 km of the study area as outlined in Section 4.2.7.
2.2.6

Groundwater Dependent Ecosystems Policy

The NSW State GDEs Policy (Department of Land and Water Conservation, 2002) implements the WM Act by providing
guidance on the protection and management of GDEs. It sets out management objectives and principles to:
•
•
•
•

Ensure that the most vulnerable and valuable ecosystems are protected
Manage groundwater extraction within defined limits thereby providing flow sufficient to sustain ecological
processes and maintain biodiversity
Ensure that sufficient groundwater of suitable quality is available to ecosystems when needed
Ensure that the precautionary principle is applied to protect groundwater dependent ecosystems, particularly
the dynamics of flow and availability and the species reliant on these attributes
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•

Ensure that land use activities aim to minimise adverse impact on groundwater dependent ecosystems.
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3

Surface water

3.1

Methodology

3.1.1

Desktop assessment

The desktop assessment involved a review of the existing surface water environment across the study area to assess
the likely and potential impact of the proposal on surface water quality during construction and operation. The review
of information has included:
•

•
•
•
•
•
•
•
•

Review of existing literature relating to the proposal, available water quality data and existing conditions using
available non-proposal literature to obtain background information on catchment history and land use to aid in
interpreting the existing conditions. Literature sources included:
North West Growth Centre, Riverstone East: Discussion Paper (Blacktown City Council, 2014)
Water Cycle Management Report, Riverstone East (Mott McDonald, 2016)
Blacktown City Council Flood Mapping
280 Garfield Road East and 259 Riverstone Road – Flood Assessment (BMT WBM, 2017)
Riverstone Indicative Layout Plan (NSW Department of Planning and Environment, 2016)
Spring Farm Parkway Stage 1 – Surface water Groundwater Assessment (Jacobs, 2019)
Contributions Plan No. 20, Section 94: Riverstone and Alex Avenue Precincts (Blacktown City Council, 2010)
Assessment of the impact of construction activities on water quality with reference to the ANZECC/ARMCANZ
(2000) water quality guidelines and the HRC Independent inquiry into the Hawkesbury Nepean (HRC 1998) with
regard to the relevant environmental objectives of aquatic ecosystems and visual amenity.

3.1.1.1

Criteria

The NSW Healthy Rivers Commission has determined water quality objectives for the Hawkesbury-Nepean River (HRC
1998). The ANZECC/ARMCANZ 2000 also have guidelines for water quality. These objectives and guidelines provide
benchmarks for assessment of the existing water quality of the river. The application of the criteria is dependent on
the environmental values assigned to the waterway. Impact to surface water quality design criteria are discussed in
section 5.1.2.1.
Environmental values are particular values or uses of the environment that are important for a healthy ecosystem or
for public benefit or health. They are values that require protection from the effects of pollution and waste discharges
and provide goals that help in the selection of the most appropriate management options (ANZECC/ARMCANZ 2000).
Water quality objectives and environmental values were determined under the NSW HRC Inquiry into the
Hawkesbury-Nepean system (HRC 1998). In 2001 the NSW Government agreed to these through a Statement of Joint
Intent.
The proposal lies within the South Creek sub-catchment of the Hawkesbury Nepean Catchment. The nominated
environmental values applying to waterways within this catchment are discussed below.
Protection of aquatic ecosystems
The most relevant environmental value for the purposes of this assessment is aquatic ecosystems. Aquatic ecosystems
comprise the animals, plants and micro-organisms that live in water and the physical and chemical environment in
which they interact. Aquatic ecosystems have historically been impacted upon by multiple pressures including
changes in flow regime, modification and destruction of key habitats, development and poor water quality.
There are a number of naturally occurring physical and chemical stressors that can cause degradation of aquatic
ecosystems and for the purposes of this assessment nutrients, dissolved oxygen, pH, salinity and turbidity or
suspended solids.
Visual amenity
The aesthetic appearance of a waterbody is an important aspect with respect to recreation. As such the water should
be free from noticeable pollution, floating debris, oil, scum and other matter. Substances that produce objectionable
colour, odour, taste or turbidity and substances and conditions that produce undesirable aquatic life should not be
apparent (NHMRC, 2008). The key aesthetic indicators are transparency, odour and colour. These have been
considered in the assessment of existing water quality and potential impact as a result of the proposal.
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3.1.1.2

Water quality objectives

There is the potential for the current water quality to not meet the existing guidelines and trigger values for protecting
nominated environmental values. Irrespective of the current condition of waterways, the proposal should not further
degrade water quality. In addition, the EPL would also include conditions(s) with regard to specific water quality
monitoring during applicable stages of the proposal. As such the key objective of the proposal is to minimise the
potential impact on downstream receiving waters, so that the proposal changes the existing water regime by the
smallest amount practicable. This objective is consistent with the TfNSW’s Water Policy 1997 (RTA, 1997) and Code of
Practice for Water Management 1999 (RTA, 1999).
3.1.1.3

Sensitive receiving environments

Sensitive receiving environments have been determined using aquatic habitat as an indicator. Waterways were
assessed against the Key Fish Habitat “Types” in the DPI Policy and Guidelines for Fish Habitat Conservation and
Management (2013) and the Fish Passage Requirements for Water Crossings (Fairfull & Witheridge 2003).
The assessment is based on the likelihood of habitat structures such as woody debris, macrophytes and substrate
characteristics. Fish Passage Requirements for Waterway Crossings were assessed by waterway classes adapted from
water crossing passage requirements for fish but provided in the DPI guidelines.

3.2

Exiting environment

3.2.1

Catchments

The proposal is located within Riverstone, NSW. Riverstone is situated within the South Creek sub-catchment of the
Hawkesbury-Nepean River. The Hawkesbury-Nepean catchment which spans from the regional city of Goulburn to
Broken Bay in Sydney’s North. The catchment drains an area of 21,400 square kilometres of land which is comprised of
low-density residential housing, industrial, agricultural and rural landscapes (Jacobs, 2019). The main waterways
within the catchment are the Hawkesbury and Nepean Rivers. The river system is an important source of drinking
water and water supply for industrial practices and agricultural irrigation. The river system has been significantly
altered since European settlement due to intensive urban and industrial development. The pressures of population
growth have degraded the river system through extensive water extraction, increased pollution and nutrient runoff
from agriculture and sewerage treatment plants (NSW DPI, 2018).
Within Riverstone East, a main ridgeline runs in a north south direction through the centre of the precinct, with the
two major natural drainage paths running parallel, First Ponds Creek to the west and the southern tributary of
Killarney Chain of Ponds to the east (Mott MacDonald, 2016). The Eastern Creek catchment is located west of the
proposal. Catchments are shown in Figure 3-1.
3.2.1.1

Key watercourses

The proposal crosses the First Ponds Creek at the intersection of Edmund Street/Clarke Street and Garfield Road East.
Eastern Creek is a major waterway which is located about 1.2 kilometres west of the proposal. The Killarney Chain of
Ponds is located to the northeast of the proposal. The general topography suggests that the aforementioned creeks
flow in a general southeast – northwest direction, and any surface water flow would follow the ground contours to
these creeks.
3.2.1.2

Existing surface water quality

The majority of the Hawkesbury-Nepean is stressed, largely a result of urban and agricultural practices and changes to
flow with large amounts of water diverted for water supply and irrigation. Elevated nutrient levels and reduced river
flows are the key contributing factors to stresses on the river. As a result, algal blooms and excessive weed growth
have impacted on the environmental values of the river and affected aquatic life (Department of Environment Climate
Change and Water 2010). Diffuse nutrient sources including urban stormwater, agricultural practices and degraded
land, have been identified as the leading source of nutrients in the catchment and a priority for management.
The ANZECC water quality thresholds are provided in Table 3-1.
Baseline water quality testing was not carried out for this report and is outside the scope of the Concept Design.
Recommendations for water quality testing and monitoring during construction have been included in Section 5 of
this report.
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Table 3-1 ANZECC water quality thresholds for the proposal (lowland rivers) (source: ANZECC, 20000)

WATER QUALITY PARAMETER

UNIT

pH

ANZECC/ARMCANZ TRIGGER VALUES
6.5-8.0

Electrical conductivity / salinity ()

μScm–1

125-2200

Dissolved oxygen

% saturation

85-110

Turbidity ()

NTU

6-50

Hydrocarbons including oils and petroleum
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Figure 3-1 Catchments and stream paths impacting the proposal
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3.3

Impact assessment

3.3.1

Construction phase – surface water quality

Construction of the proposal presents a risk to degradation of downstream water quality if management measures are
not implemented, monitored and maintained throughout the construction phase.
If unmitigated, the following activities have the potential to negatively impact water quality during construction:
•
•
•
•
•
•
•

Construction of structures across waterways
Removal of vegetation along the existing road corridor to facilitate road widening activities
Stockpiling of topsoil and vegetation during excavation
Frequent vehicle and personnel movements at site compounds and ancillary facilities
Transportation of cut and/or fill material and the movement of heavy vehicles and machinery across exposed
earth prior to adequate sealing of newly constructed roadways
The potential for leaks and/or spills from vehicles and construction staff
General waste and inadequate refuse facilities at construction locations

3.3.1.1

Construction across waterways, removal of vegetation and general earthwork

A key feature of the proposal is the bridge at First Ponds Creek located east of Edmund Street. Three culverts would
be located at the smaller tributaries to First Ponds Creek as shown in Figure 1-2 and include a:
•
•
•

Three cell, 3.0 x 1.2 m culvert at CH2650
Single cell 0.9 m circular culvert at CH3150
Single cell 1.8 x 0.9 m culvert at CH3490.

Culvert and bridge crossings have been designed to minimise downstream property impact and impact to natural
drainage lines and flow regimes. The disturbance of banks and the removal of existing drainage structures would
result in erosion and sedimentation. The impact would be temporary and expected to be limited to the construction
stage of the work. These construction activities may also contribute to blockages or interruptions to natural flows. As
a result, there may also be temporary isolation of water which could lead to stagnation. Stagnant water is associated
with poor water quality and is generally a function of the time at which water is not in motion, as well as ambient
temperature and rainfall.
Removal of vegetation, stripping of topsoil and filling and mobilisation of sediment associated with general earth work
can impact on water quality during the construction phase if runoff is allowed to mobilise exposed soils particularly
when these sites are located close to waterways.
Dewatering of the dam has the potential to create erosion and sedimentation at the point of discharge and introduce
water of poor quality into nearby streams.
The proposal increases the area of impervious watershed which in most cases runs off into existing drainage lines.
Increased flow rates, which may be further increased by new subdivisions, can impact bed and bank stability of creeks,
leading to erosion and increase water turbidity. Two ordered streams will transect the site. Culvert and bridge
placement and specifications will allow for forecast predicted flow rates without altering flow regimes.
Operational road surface runoff impact can act as a diffuse source of pollutants such as tyre dust and hydrocarbons.
Accidental spills from vehicles remains a risk on roadways. The water quality treatment controls required to protect
any environmentally sensitive receiving waterways would be incorporated in the proposal and would address both
acute i.e. accidental spills and chronic conditions such as pollutant loads in surface rainfall runoff.
Further information relating to the extent and impact of vegetation removal is provided in the Garfield Road East
Biodiversity Assessment Report (SMEC, 2020c)
3.3.1.2

Ancillary facilities

Ancillary facilities to support construction would be required at various locations along the proposal. Ancillary facilities
would include construction compounds, stockpile areas and sediment basins. Provisional locations of potential
sediment basins are provided in Appendix A . Notably, the final location and intended function of ancillary facilities
would be determined by the contractor, once awarded and is outside the scope of this report.
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While urban runoff for the smaller catchments in the western portion of Garfield Road East are more susceptible to
flash flooding, larger catchments part of the First Ponds Creek catchment have the potential to experience peak
inundation for longer duration storms.
As outlined in the Garfield Road East Hydrology and Hydraulic Assessment (SMEC, 2020b), there is the potential for
flooding to occur in the proposal. There would be the potential to impact on the water quality if ancillary sites are
located in flood prone areas close to waterways and drainage lines. Flood waters may mobilise sediments from stock
piles and sediment basins, and the storage of materials e.g. chemicals within the ancillary facilities. Earthwork
associated with the construction of the above ground components of the ancillary facilities could result in removal of
existing vegetation and structures therefore disturbing and exposing soils. Construction activities adjacent to
waterways could introduce contaminants such as oil or greases and disturb contaminated sediments, potentially
having an adverse impact on water quality.
The impact of this work on water quality could include increased turbidity, suspended solids, nutrients and
contaminants from mobilisation of soils. If construction compounds and/or worksites would be located directly next
to or with close proximity of First Ponds Creek, water quality standard erosion and sediment control measures
detailed in the CEMP should be adhered to.
3.3.1.3

Stockpiling of topsoil and vegetation

Stockpile sites would be used to temporarily store excess spoil and wastes before their reuse on-site or disposal offsite. Stockpiles of raw materials or spoil would be located as close as practical to the work area where they are
proposed to be used and to permit any drainage off site so that there would not be any impact to water quality.
Stockpile sites would also include environmental protection measures which may include sediment basins to minimise
impact on receiving waters from erosion and sedimentation. Stockpiles sites would be established and managed in
accordance with Environmental Procedure Management of Wastes on Roads and Maritime Services Land (RMS, 2014).
Additionally, if stockpiles are to be located within the floodplain, the obstruction of flow paths and loss of floodplain
storage has the potential to cause flooding impact. Loose material stored within the floodplain has the potential to be
mobilised during a flood and may impact on water quality downstream.
3.3.1.4

Transportation of cut and/or fill material and the movement of heavy vehicles across exposed earth

The earthwork and movement of construction vehicles within the construction footprint could increase erosion and
sediment deposition in the waterways. In particular, construction activities adjacent to First Creek Pond could
introduce contaminants such as oil or greases and disturb contaminated sediments, potentially having an adverse
impact on water quality.
3.3.1.5

Potential for spills/leaks

The release of potentially harmful chemicals and other substances in the environment may occur accidentally during
construction due to spills as a consequence of equipment malfunction and maintenance. Other spills may occur during
refuelling, inappropriate storage, handing and use of contaminated sediment and via treatment and curing processes
for concrete. Spills and leaks have the potential to impact on water quality of downstream receiving waters.
Contaminants could include acids and chemicals from washing down of vehicles, construction fuels, oils, lubricants,
hydraulic fluids and other chemicals.
3.3.1.6

Flooding

The proposal is located within the Hawkesbury Nepean Flood Plan (NSW State Emergency Services (SES) 2015). The
primary route from Windsor directs traffic along Hamilton Street, continuing to McCulloch Street with an alternative
route through Garfield Road East to Windsor Road. SES currently indicate that in the event Garfield Road East is
affected by local flooding, traffic will be directed to continue through to McCulloch Street.
The flood producing mechanisms from sub-catchments that form part of the First Ponds Creek and Eastern Creek vary
based on several key attributes including catchment size, slope, and land use/surface roughness.
Three possible flooding mechanisms are identified for the two catchments which include:
•
•
•

Local flooding
Major/minor tributary flooding
River Flooding.
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The portion of Garfield Road East situated between George Street and just east of McCulloch is situated along several
flow paths belonging to smaller sub-catchments of the Eastern Creek Catchment system. As this portion is situated
towards the eastern boundary of the catchment as illustrated in Figure 3-1, it is affected by smaller sub-catchment
contributions. The response time of these smaller urban sub-catchments are faster than major tributary flooding – the
critical storm duration for local flooding corresponding to the 25 minute storm.
The larger and more rural sub-catchments affect Garfield Road East between McCulloch Street and Windsor Road. As
part of the First Ponds Creek Catchment system, there is a greater upstream flow development before affecting
Garfield Road East. This results in longer flow response times for major tributaries for storm durations between two
and six hours.
Figure 3-1 illustrates the major and minor tributary flow paths produced by the sub catchments of the First Ponds
Creek Catchment system.
Backwater flooding resulting from Eastern Creek and South Creek can arise for long duration events, typically greater
than a 24 hour storm (SMEC, 2020b). In their investigations, previous flood studies have presented findings for design
peak flood levels for Windsor. For the 0.2 per cent Annual Exceedance Probability (AEP) flood event, a design flood
level of 20.2 m AHD is set out. For the proposal, the lowest section of Garfield Road East is 21 metres AHD at the
western end tie-in and is therefore not affected by river flooding.
3.3.2

Operation phase – surface water quality

The proposal would involve the widening of the existing Garfield Road East alignment and intersections, as well as the
construction of suitable drainage structures. The proposal would result in increased impervious areas in the locality.
Increased hard surfaces would likely increase the amount of discharge runoff to the receiving environment. The
operation of the proposal is likely to impact on water quality due to discharge of drainage at new locations or
increased discharge at existing locations where road and drainage upgrades have occurred.
The operation of the proposal has the potential to alter existing hydrology and flooding regimes which may impact on
water quality due to increased runoff volumes and peak flow rates. Increased flow rates can impact on the bed and
bank stability of the existing watercourses making them highly susceptible to erosion. Stream erosion increases
sediment and nutrient loads leading to decreased water quality which would affect the protection of the nominated
environmental values.
3.3.2.1

Changes to impervious surfaces, surface runoff and hydrology

Minor increases in impervious surface areas associated with work have the potential to result in increased runoff due
to changes in the hydrological regime. This could lead to water quality impact associated with increased erosion and
sedimentation and increased concentrations or the introduction of pollutants into downstream waterways.
3.3.2.2

Potential for spills/leaks

The operation of the proposal has the potential to impact on surface water quality from the spill of vehicle oils,
lubricants and hydraulic fluids and other accidental spills including leakage of chemicals in transit. Although the
proposal would involve direct interactions with the First Creeks Pond and Easton Creek tributaries, standard spillcontainment structures may be implemented as required. As a result, it is unlikely that water quality would be
impacted during the operational stage of the work.
The provision of upgraded drainage structures would likely positively impact the water quality within the watercourse.
3.3.2.3

Erosion and sedimentation

There is a period of time following the completion of construction where recently disturbed soils are susceptible to
scour and erosion from stormwater runoff, particularly as there is a small increase in impervious areas. The potential
for sediment transport is dependent on status of rehabilitation, severity of rainfall event, and the slope and scale of
the disturbed area.
As both the area of disturbance and increased imperviousness are small, and the Nepean River being the nearest
downstream waterway is located around one kilometre from the proposal, the potential impact is expected to be low.
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4

Groundwater

4.1

Assessment approach and methodology

Potential risks of groundwater impact were qualitatively assessed based on:
•
•

A desktop review of public domain hydrogeological data available in the region of the site
The following reports were accessed:
−
Conceptualisation of the groundwater system
−
The potential of the proposal to alter the groundwater regime.

4.2

Hydrogeological setting

The primary groundwater system within the proposal is associated with the fluvial deposits of First Ponds and
Killarney Chain of Ponds Creeks which flow generally from the north towards the south and south east. The creeks are
associated with the Hawkesbury River system. On a wider scale, the aquifer system is contained within Bringelly Shale,
Minchinbury Sandstone and Ashfield Shale.
4.2.1

Geology

According to the published 1:100000 Penrith Geological Map (Sheet 9131), the proposal is underlain by Quaternary
Alluvium Deposits along watercourses likely associated with the geomorphological evolution of the area. This unit is
characterised by fine grained sand, silt and clay. This unit is particularly dominant at the intersection of Edmund
Street, Clarke Street and Garfield Road East.
The underlying bedrock units within the vicinity of the site are part of the Wianamatta Group and include Ashfield
Shale, Minchinbury Sandstone and Bringelly Shale to the East which all formed in the middle Triassic period. Ashfield
Shale contains dark grey to black claystone-siltstone and fine sandstone-siltstone laminite. Minchinbury Sandstone
consists of fine to medium grained quartz-lithic sandstone and Bringelly Shale includes shale, carbonaceous claystone,
claystone, laminate, fine to medium-grained lithic sandstone with rare coal and tuff (City of Blacktown, 2019).
4.2.2

Groundwater levels

Groundwater discharge from the shallow weathered / fractured rock system will be as evapotranspiration, direct
discharge at the break of slope where bedding plains are exposed, or to the creek alluvium. Discharge and recharge to
each system will be rainfall dependent with potential short duration changes in the fractured rock / fluvial deposits
flow direction.
The depth to water within the alluvial sediments can be variable, depending on the prevailing climatic conditions and
depth to bedrock. Within the weathered / fractured rock, groundwater level fluctuations are expected to be very
subdued due to the low permeability of these materials.
Three existing groundwater monitoring standpipes have been installed along Garfield Road East. A summary of details
relating to the standpipes is presented in Table 4-1. Note that no further groundwater level/inflows readings have
been obtained since 9 August 2019. Borehole locations are provided in Figure 1-2.
Table 4-1 Summary of installed groundwater monitoring standpipes

LOCATION ID

APPRPXIMATE
CHANINAGE

GROUNDWATER
STANDPIPE DEPTH

RESPONSE ZONE (M)

DEPTH TO WATER
FROM SURFACE
LEVEL*

BH03E

1260

7.80

3.80-7.80

Not measures

BH05E

1980

9.55

3.05-9.55

1.63

BH10E

3285

7.00

0.70-7.00

5.98

4.2.3

Registered groundwater bores

A preliminary search of the Department of Water and Energy Online Database to identify groundwater bores within
the vicinity of the proposal was undertaken February 2020. The search indicated there are 11 boreholes registered
under the database within a one-kilometre radius of the proposal. Details of the bores are provided in Table 4-2.
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Table 4-2 Summary of registered groundwater bores

BOREHOLE ID

STANDING WATER
LEVEL (M BGL)

COMMENTS

GW112593

2.91

Borehole is located approximately 19m east of the site. The
borehole is 4.00m deep. The purpose of the borehole is listed
as a monitoring well.

GW112596

2.32

Borehole is located approximately 36m southeast of the site.
The borehole is 4.00m deep. The purpose of the well is listed
as a monitoring well.

GW112595

2.35

Borehole is located approximately 66m southeast of the site.
The borehole is 4.00m deep. The purpose of the well is listed
as a monitoring well.

GW112594

2.78

Borehole is located approximately 66m east of the site. The
borehole is 4.00m deep. The purpose of the well is listed as a
monitoring well.

GW114763

9.80

Borehole is located approximately 245m southwest of the site.
The borehole is 11.80m deep. The purpose of the well is listed
as a monitoring well.

GW114761

Not recorded

Borehole is located approximately 245m southwest of the site.
The borehole is 11.80m deep. The purpose of the well is listed
as a monitoring well.

GW114762

9.40

Borehole is located approximately 298m southwest of the site.
The borehole is 11.80m deep. The purpose of the well is listed
as a monitoring well.

GW105202

24.00

Borehole is located approximately 533m northeast of the site.
The borehole is 150m deep. The purpose of the well is listed as
a domestic/ stock use.

Not recorded

Borehole is located approximately 725m south. The depth and
purpose of the borehole are unknown. It is assumed, due to
the location of this well in the vicinity of First Ponds Creek, it is
used for monitoring purposes.

Not recorded

Borehole is located approximately 827m north. The depth and
purpose of the borehole are unknown. It is assumed, due to
the location of this well in the vicinity of First Ponds Creek, it is
used for monitoring purposes.

Not recorded

Borehole is located approximately 970m west. The depth and
purpose of the borehole are unknown. It is assumed due to the
location of this well in the vicinity of Eastern Creek, it is used
for monitoring purposes.

212051

212052

212036
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4.2.4

Groundwater flow systems

Within the shallow fractured rock and weathered overburden, the local groundwater flow system is likely controlled
by topography with flow towards natural drainage lines. Groundwater recharge occurs through direct rainfall
infiltration and may also have a component of hard surface e.g. roads and buildings runoff infiltration. The fluvial
deposits, while receiving direct rainfall recharge, are expected to have a direct connection to creek flows and
therefore be recharged by runoff to the creeks. In addition, there may be a component of base flow from the
fractured rock. The creeks are expected to be both influent and effluent with water moving in and out of the fluvial
deposits depending on the relative hydraulic head in the rock.
4.2.5

Groundwater dependent ecosystems

GDEs rely on the presence groundwater to function and sustain the resident assemblage of species, populations and
ecological communities. The level of groundwater dependence of vegetation communities in the study area has been
identified using the GDEs Atlas (Bureau of Meteorology (BoM) 2019) and the Risk Assessment Guidelines for GDEs
released by the NSW DPI (Kuginis et al. 2012).
The GDE Atlas contains information about three types of GDEs (BoM 2019):
•

Aquatic ecosystems that rely on the surface expression of groundwater – this includes surface water ecosystems
which may have a groundwater component, such as rivers, wetlands and springs. Marine and estuarine
ecosystems can also be groundwater dependent, but they are not mapped in the Atlas.
Terrestrial ecosystems that rely on the subsurface presence of groundwater – this includes all vegetation
ecosystems.
Subterranean ecosystems – this includes cave and aquifer ecosystems.

•
•

The GDE mapping in the Atlas comes from two broad sources (BoM 2019):
•

National assessment – national-scale analysis based on a set of rules that describe potential for
groundwater/ecosystem interaction.
Regional studies – more detailed analysis undertaken by various State and regional agencies using a range of
difference approaches including field work, analysis of satellite imagery and application of rules/conceptual
models.

•

According to the GDE Atlas, the proposal is mapped as containing only Terrestrial groundwater dependent
ecosystems. Terrestrial groundwater dependent ecosystems occur only in one place, on the eastern side of the
intersection between Garfield Road East and McCulloch Street as shown in
Figure 4-1. In accordance with the Risk Assessment Guidelines for GDEs (Serov et al. 2012), the terrestrial groundwater
dependent ecosystem in the proposal fits the definition of a ‘Baseflow Streams’ (surface ecosystems). This is unusual
however as no stream or landform capable of supporting a semi-permanent stream was recorded in the mapped
location. It is assumed that this is due to the fact that the majority of the mapped GDE is currently developed and
already impacted.
4.2.6

Surface water and groundwater interactions

Three groundwater monitoring standpipes were drilled within the proposal as outlined in section 4.2.2. Fluvial and
alluvial soil deposits of Bringelly Shale, Minchinbury Sandstone and Ashfield Shale were encountered. It is possible
that some interactions occur between groundwater and surface water at connectivity points within the locality.
Where connectivity exists, there would be water exchange between the two systems. The direction and magnitude of
which is dependent on the difference in elevation between the two systems and may vary seasonally.
Based on the clayey nature of the alluvium, we do not anticipate significant surface water and groundwater
interaction occurs in Tributary one in the area of the proposal.
Deep piling may be required for the construction of the bridge at First Ponds Creek.
4.2.7

Groundwater quality

Groundwater quality data was not available for the alluvial groundwater system.
Sydney Basin groundwater salinity mapping (Russel et al., 2009) in the region of the proposal indicates Wianamatta
Group groundwater systems have salinity concentrations of the order of 3,000 to 5,000 mg/L, which is considered
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‘unpalatable’ (ADWG, 2011) for humans but tolerable (ANZECC & ARMCANZ, 2000) for livestock with the exception of
poultry and dairy cattle.
Parts of the proposal along the First Ponds Creek corridor and near Junction Road is Mapped as high salinity potential
(Department of Infrastructure, Planning and Natural Resources, 2003). There is a salt affected area near Junction
Road. The remainder of the proposal has a moderate salinity potential. There are scattered areas of scalding and
indicator vegetation noted, however salinity concentrations have not been mapped.
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Figure 4-1 Groundwater dependent ecosystems
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4.3

Impact assessment

4.3.1

Construction phase

4.3.1.1

Acid sulphate soils

Based on the site’s elevation and setting, acid sulphate soils (ASS) are considered unlikely. No ASS impact is
anticipated.
4.3.1.2

Spills and leaks

The release of potentially harmful chemicals and other substances into the environment may occur accidentally during
construction due to spills as a consequence of equipment malfunction and maintenance or refuelling, as a result of
inappropriate storage, handling and use of contaminated sediment and via treatment and curing processes for
concrete. This has the potential to provide a source for groundwater contamination through recharge which becomes
contaminated, or by direct migration of the chemical to the water table. This risk is considered manageable through
appropriate mitigation outlined in section 5.
4.3.1.3

Groundwater levels

The proposal may involve the excavation of existing creek and drainage lines. For this reason, temporary changes in
groundwater is anticipated. The depth to water within the alluvial sediments can be variable, depending on the
prevailing climatic conditions and depth to bedrock. Within the weathered / fractured rock, groundwater level
fluctuations are expected to be very subdued due to the low permeability of these materials. It is considered unlikely
there will be intersection of the water table or any groundwater drawdown as a result of the proposal, with required
cuttings being relatively minor.
However, the three existing groundwater monitoring bores are not considered to be accurately representative of the
groundwater throughout the proposal. Further investigations, including the installation of additional groundwater
monitoring bores should be undertaken during the Detailed Design to develop a more accurate characterisation of the
groundwater relevant to the proposal.
4.3.2

Operational phase

4.3.2.1

Spills and leaks

The operation of the proposal has the potential to impact groundwater quality due to the spill of vehicle oils,
lubricants, hydraulic fluids and other accidental spills providing a potential contamination source, which may cause
contaminant migration to the water table. Current best practice spill management protocols are considered adequate
to manage this risk, particularly given the lack of alluvial aquifers and associated groundwater users.
4.3.2.2

Recharge regime alterations

Increases in impervious surface area and the compacted fill batters are expected to locally reduce groundwater
recharge in the study area. These recharge reductions are not expected to cause material impact to groundwater
systems, including groundwater levels and flow directions.
4.3.2.3

Altered groundwater levels

Groundwater levels will change over time and across the proposal. There are flood prone areas within the proposal
which can seasonally influence groundwater levels. Groundwater levels would need to be monitored. However, as the
proposal involves upgrades and widening of an existing road alignment, changes to groundwater levels during the
operational stage of the work is not anticipated.
4.3.2.4

Impact to potential GDEs

The proposal would involve the clearing of 0.14 hectares of vegetation mapped as a subsurface GDE. Hydrological
regimes, including groundwater levels and flooding regimes, are unlikely to be substantially altered by the proposal.
The potential for contamination of groundwater and associated GDEs, should groundwater intersection occur during
construction, is low. Considering groundwater levels are unlikely to be altered by the proposal once operational, the
known and potential GDEs in the locality are considered unlikely to be subject to any indirect impact.
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5

Mitigation measures

5.1

Surface water

The potential impact to water quality as a result of the construction of the arterial roads associated with the proposal
would be minimised by implementing adequate temporary and permanent controls for the construction and
operational phases respectively. For the construction phase, erosion and sediment controls including temporary
sediment basins may be required.
5.1.1

Construction phase

During construction, temporary sediment basins may be required to capture and treat runoff from all disturbed areas
of the proposal before discharging into the receiving waterways. Water quality within the area bounded by the
construction footprint should be managed and may include:
•
•
•
•
•
•

Access and haulage tracks
Earthwork, stockpiles and storage areas
Vegetation stockpile areas
Compound areas
Wash-down facilities
Temporary sediment basins

An assessment was undertaken at the concept design stage to identify the potential locations of the temporary
sediment basins that would be required for the construction stages. The final location of the temporary sediment
basins would be finalised during detailed design and within the CEMP.
The sediment basins have been located where they would collect a high proportion of sediment-laden runoff from
disturbed areas of the construction site, and where they are accessible for maintenance. The ideal location of the
sediment basins is on the downstream side of the proposed construction footprint and immediately upstream of
proposed drainage crossings.
A geographic assessment of the construction phase catchments and the selected sediment basin locations was
undertaken using the 12D modelling software, to confirm all sediment basin locations. The locations of the sediment
basins were selected to provide the maximum runoff captured from catchments throughout the construction process
using gravity driven diversion drains to divert runoff to the basins.
During detailed design, other measures would need to be considered and documented in the detailed design drawings
and design report. This would include procedural controls, site management strategies and the use of additional
physical controls such as temporary onsite and offsite diversion drains, sediment fences and filters, level spreaders
and erosion controls at the source. These would be detailed in Erosion and Sediment Control Plans (ESCPs) during
detailed design and further upgraded in the Progressive Erosion and Sediment Control Plans (PESCPs) that would be
produced by the contractor during the construction phase.
The design criteria for the sizing of temporary sediment basins used during the construction phase should be based on
the requirements of:
•
•
•

Managing Urban Stormwater, Soils and Construction guidelines, Volumes 1 (Landcom, 2004) and 2 (Landcom,
2008) (known as the Blue Book)
Managing Urban Stormwater, Volume 2D: Main Road Construction (DECC, 2008)
TfNSW General Specifications G36 and G38.

NSW Office of Environment and Heritage (OEH)/EPA normally issues an EPL for each construction phase temporary
sediment basin and requires the basins to be designed to a nominated percentile for the 5-day rainfall depth - typically
the 80th or 85th percentile 5-day rainfall depth. As such, temporary sediment basins would be provided for the
construction phase and sized to satisfy the EPL conditions. The 85 th percentile should be applied for basins upstream
of ‘sensitive’ receiving environments, and the 80th percentile would be adopted for all remaining locations.
5.1.1.1

Surface water monitoring

Prior to construction, baseline water quality monitoring would be undertaken to identify parameters for monitoring
during construction and to determine indicative existing water quality. Sampling locations and monitoring
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methodology would be determined during the detailed design stage. In accordance with the Guideline for
Construction Water Quality Monitoring (RTA 2003) the following parameters are recommended to be monitored:
•
•
•

pH, electrical conductivity, dissolved oxygen, turbidity and temperature
Total suspended solids
Hydrocarbons including oil and grease

Data collected during the preconstruction monitoring would be used to develop site specific trigger values so that
monitoring undertaken during the construction phase can be compared to these values. This would identify if any
changes in water quality are a result of construction activities and demonstrate compliance with any monitoring
requirements or targets (RTA 2003).
5.1.2

Operational phase

5.1.2.1

Design criteria for surface water quality

The ANZECC/ARMCANZ and HRC Guidelines indicate that several physical-chemical and toxicant parameters need to
be controlled to maintain the required protection level for aquatic ecosystems and visual amenity during the
operational phase of the proposal. Some of the parameters include nutrients such as total phosphorus, total nitrogen
and ammonia, suspended solids, oils and grease, petroleum hydrocarbons and several heavy metals including copper,
lead, cadmium, zinc and chromium which are commonly found in stormwater runoff from roads.
Water quality controls
The Water Quality strategy for the proposal would involve the implementation of a range of stormwater treatment
measures that are aimed at meeting the Council Development Control Plan pollutant reduction targets set out in Table
2-1 as far as is practical within the confines of the road corridor. These measures would include:
•

•

Gross Pollutant Traps (GPTs) or sedimentation basins at the outlets to First Ponds Creek and Killarney Chain of
Ponds
−
GPTs and sedimentation basins are effective at removing GP and TSS, but are less effective at removing TP
and TN other than the component of TP, and TN which is attached to the TSS.
Buffer strips and vegetated swales
−
Compared to GPTs and sediment basins buffer strips and vegetated swales are more effective at removal of
TP and TN.

The implementation of additional stormwater treatment measures, such as tree pits and bio-retention swales to
provide greater total phosphorus and total nitrogen removal efficiencies, would be considered during the Detailed
Design with due consideration of space provisions, impacts on sight distance and maintenance requirements.
At Detailed Design following the updates of the Landscaping Design in-conjunction with Drainage Design, MUSIC
Water Quality modelling is proposed to assess the effectiveness of the Water Quality strategy against the pollutant
reduction targets set out in Table 2-1. The development of the Water Quality strategy during Detailed Design would
be undertaken in consultation with Council to ensure consistency with the water quality strategies for the Riverstone
East and Riverstone Precincts within which the project is located.
With regards to the water quality strategy of the Riverstone East and Riverstone Precincts it is noted that the
Department of Planning commissioned the following two studies:
•
•

Water Cycle Management Report: Riverstone East. May 2016. NSW Department of Planning and Environment
Motts MacDonald
Report for Riverstone and Alex Avenue Precincts: Post Exhibition Flooding and Water Cycle Management
(including Climate Change Impact on Flooding) May 2010. Department of Planning. GHD.

Based on the studies above, a range of stormwater treatment measures such as rain gardens and bio-retention basins
have been proposed as part of the precinct wide water quality strategies to cater for the substantial increase in
catchment development.

Spill Capture
At Detailed Design a risk assessment would be undertaken to confirm the requirements for spill-capture based on
consideration of the potential for spills and the sensitivity of the receiving environment.
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Should it be required, the capture of spills is to be achieved as close to the source as possible. This means that Precinct
basins should not be relied upon to manage spills.
An operational Soil and Water Management Plan (SWMP) would be implemented. The plan would provide
appropriate management of runoff during operation of the proposal and an incident emergency spill plan which
would include measures to avoid spillages of fuels, chemicals and fluids onto any surfaces or into any nearby
waterway during maintenance activities and clean up procedures in the event of a road accident spill or leak.
5.1.2.2

Monitoring

Operational phase monitoring would be undertaken in order to:
•
•
•

Assess and manage impact on the receiving waters as the site stabilises
Assist in deciding when the site has stabilised
Identify water quality conditions after development.

Monitoring would be undertaken in line with the TfNSW Guidelines for Construction Water Quality Monitoring (RTA
2003).

5.2

Groundwater

To mitigate risks associated with spills providing a source of contamination for groundwater recharge or direct
migration of chemicals to the water table, site specific controls should be developed and implemented as part of the
CEMP. Storage of hazardous materials such as oils, chemical and refuelling activities should occur in bunded areas.
Subject to implementing the above recommended groundwater mitigation measures, the proposal is not anticipated
to result in material impact to groundwater or associated systems which rely on groundwater, such as GDEs or nearby
groundwater users.
5.2.1

Groundwater monitoring plan

At a minimum, groundwater quality is to be monitored over three sampling rounds at monitoring locations identified
in Table 4-1 to provide baseline groundwater quality data for the proposal. The three sampling rounds should be
undertaken at approximately quarterly intervals before construction work commence and analytes should comprise
dissolved heavy metals, pH, electrical conductivity, total dissolved solids and major ions. It is recommended that
additional monitoring bores be installed along the 3.4-kilometre alignment, to adequately characterise the
groundwater throughout the extent of the proposal.
To assess groundwater quality impact caused by the proposal, should the need arise, post- construction groundwater
samples may be taken from any groundwater monitoring locations and analysed for the same analytes as tested for
the baseline data including contaminant analytes where required, with results then compared to baseline data.
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6

Conclusion

6.1

Surface water

Construction of the proposal presents a risk to degradation of downstream water quality if management measures are
not implemented, monitored and maintained throughout the construction phase. If unmitigated, the highest risk to
water quality would occur through the following construction activities:
•
•
•
•
•
•

Construction across waterways, including construction of drainage devices
Removal of vegetation and general earthwork, including stripping of topsoil, excavation or filling
Stockpiling of topsoil and vegetation
Ancillary facilities
Transportation of cut and/or fill materials and the movement of heavy vehicles across exposed earth
Potential for spills/leaks.

Removal of vegetation, stripping of topsoil and filling and mobilisation of sediment associated with general earthwork
can impact on water quality during the construction phase if runoff is allowed to mobilise exposed soils particularly
when these sites are located close to waterways
Additionally, the release of potentially harmful chemicals and other substances from spills or leaks has the potential to
impact on water quality of downstream receiving waters. These contaminants could include acids and chemicals from
washing down of vehicles, construction fuels, oils, lubricants, hydraulic fluids and other chemicals.
Management measures would be put in place to minimise the likelihood of impact during construction. This would
include procedural controls, site management strategies and the use of additional physical controls such as temporary
onsite and offsite diversion drains, sediment fences and filters, level spreaders and erosion controls at the source.
These would be detailed in ESCPs during detailed design and further upgraded in the PESCPs that would be produced
by the contractor during the construction phase.
During construction, temporary sediment basins may be required to capture and treat runoff from all disturbed areas
of the proposal before discharging into the receiving waterways. The design criteria for the sizing of temporary
sediment basins used during the construction phase should be based on the requirements of Managing Urban
Stormwater, Soils and Construction guidelines, Volumes 1 (Landcom,2004) and 2 (Landcom, 2008) (known as the Blue
Book).
The operation of the proposal may impact on water quality due to discharge of drainage at new locations or increased
discharge at existing locations where road and drainage upgrades have occurred. Minor increases in impervious
surface areas associated with work have the potential to result in increased runoff due to changes in the hydrological
regime
The water quality controls required to protect any environmental sensitive receiving waterways should address both
accidental spills and pollutant loads in surface rainfall runoff.

6.2

Groundwater

Areas of the proposal are underlain with fluvial and alluvial groundwater systems of the First Ponds and Killarney
Chain of Ponds Creeks. These creeks are associated with the Hawkesbury River system. On a wider scale, the aquifer
system is contained within Bringelly Shale, Minchinbury Sandstone and Ashfield Shale.
Is it anticipated that dewatering would be required during construction.
ASS are not anticipated to be encountered during the construction or operational stage of the work.
The proposal has the potential to impact groundwater. The impact may include:
•
•
•

A minor reduction in groundwater recharge due to increased sealed areas
Minor localised changes to groundwater levels in the vicinity of deep piles, if used, which extend through
alluvium and socket into rock, due to the piles locally obstructing groundwater flow
Reductions to groundwater quality due to the spill of vehicle oils, lubricants, hydraulic fluids and other accidental
spills providing a potential groundwater recharge contamination source, or through direct migration to the water
table.
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The potential impact was assessed to be likely limited to the alluvial/residual and upper most Bringelly Shale,
Minchinbury Sandstone and Ashfield Shale groundwater systems and be either negligible or in the case of spill risk,
manageable through incorporating spill management protocols into the proposal’s CEMP. The proposal would meet
the minimal impact criteria outlined in the NSW Aquifer Interference Policy (2012).
It is assumed that the majority of the mapped GDE is currently developed and already impacted. It is therefore
unlikely that the proposal would result in any additional impact to GDEs.
To provide a basis for assessing impact to groundwater quality from the proposal, baseline groundwater quality data
should be collected comprising three sampling rounds at the locations identified in Table 4-1. It is recommended that
additional sampling locations be established along the alignment to adequately characterise the groundwater within
the proposal.
It is recommended that the three sampling rounds should be undertaken at approximately quarterly intervals prior to
commencement of construction work and analytes should comprise dissolved heavy metals, pH, electrical
conductivity, total dissolved solids and major ions.
To assess groundwater quality impact caused by the proposal, should the need arise, post- construction groundwater
monitoring may be undertaken at groundwater monitoring wells at all sampling locations used for the baseline
studies. Groundwater samples should be analysed for the same analytes as tested for the baseline data including
contaminant of interest where required, with results then compared to baseline data.
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Appendix A

Temporary Sediment Basin Locations
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Appendix N
TRAQ air quality model results

Garfield Road East Upgrade
Review of Environmental Factors

Roads and Maritime Services
TRAQ: Emissions and Air Quality Screening Assessment Report (Version 1.2)
Date of report:
User name:

11-Jun-2020 13:14
Garfield Road East

INPUT DATA
Simulation name
Road type

TRAQ simulation
Arterial

Traffic data
Lane 1
Lane 2
Lane 3
Lane 4

Traffic per day
2717
2717
2717
2717

Median strip

10 m wide between lanes 2 and 3

Traffic mix (%)
Lane 1
Lane 2
Lane 3
Lane 4

CP
75.6
75.6
75.6
75.6

CD
2.2
2.2
2.2
2.2

24-hour average speed
Peak hour percentage of daily (%)

36
10

Default

Year of assessment
Local landuse
Air quality environment
Season
Cold start emissions

2026
Residential
Sydney North West
Worst-case
Default
Included
Default

METEOROLOGICAL CONDITIONS
Wind direction
Wind speed
Atmospheric stability
Temperature

Worst-case wind angle
1 m/s
F class (stable night time conditions)
15 deg C

Speed (km/h)
60
60
60
60

Grade (%)
0
0
0
0

Length (km)
3.400000095
3.400000095
3.400000095
3.400000095

LDCP
9.6
9.6
9.6
9.6

LDCD
3.2
3.2
3.2
3.2

HDCP
0.2
0.2
0.2
0.2

RT
5.3
5.3
5.3
5.3

AT
2.7
2.7
2.7
2.7

BusD
0.6
0.6
0.6
0.6

MC
0.6
0.6
0.6
0.6

Default
Default
Default
Default

EMISSIONS (Air Pollutants)

Lane 1
Lane 2
Lane 3
Lane 4

g/km/v
CO
0.57
0.57
0.57
0.57

g/km/v
NOx
0.28
0.28
0.28
0.28

g/km/v
PM10
0.05
0.05
0.05
0.05

kg/h
CO
0.53
0.53
0.53
0.53

kg/h
NOx
0.26
0.26
0.26
0.26

kg/h
PM10
0.05
0.05
0.05
0.05

EMISSIONS (Greenhouse Gases)

Lane 1
Lane 2
Lane 3
Lane 4

Fuel consumption (L/h)
Petrol
Diesel
57.6
34
57.6
34
57.6
34
57.6
34

CO2-e emission factors (kg/L)
Petrol
Diesel
2.38032
2.69814
2.38032
2.69814
2.38032
2.69814
2.38032
2.69814

PREDICTED ROADSIDE CONCENTRATIONS AND ASSESSMENT
Maximum 1-hour average CO concentrations (mg/m3)
Receptor location
Due to roadway
At kerb (0 m)
0.1
10 m from kerb
0.1
20 m from kerb
0.1
30 m from kerb
0
40 m from kerb
0
50 m from kerb
0
75 m from kerb
0
100 m from kerb
0
150 m from kerb
0
200 m from kerb
0

Background
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3

Cumulative
1.4
1.4
1.4
1.3
1.3
1.3
1.3
1.3
1.3
1.3

Criteria
30
30
30
30
30
30
30
30
30
30

Assessment
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance

Maximum 8-hour average CO concentrations (mg/m3)
Receptor location
Due to roadway
At kerb (0 m)
0.1
10 m from kerb
0
20 m from kerb
0
30 m from kerb
0
40 m from kerb
0
50 m from kerb
0
75 m from kerb
0
100 m from kerb
0
150 m from kerb
0
200 m from kerb
0

Background
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3

Cumulative
1.4
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3

Criteria
10
10
10
10
10
10
10
10
10
10

Assessment
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance

Maximum 1-hour average NO2 concentrations (ug/m3)
Receptor location
Due to roadway
At kerb (0 m)
6.6
10 m from kerb
5
20 m from kerb
5.1
30 m from kerb
4.2
40 m from kerb
3.7
50 m from kerb
3.3
75 m from kerb
2.7
100 m from kerb
2.3
150 m from kerb
1.8

Background
48.2
48.2
48.2
48.2
48.2
48.2
48.2
48.2
48.2

Cumulative
54.8
53.2
53.3
52.4
51.9
51.5
50.9
50.5
50.0

Criteria
246
246
246
246
246
246
246
246
246

Assessment
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance

CO2-e emissions (t CO2-e/h)

CO2-e emissions (t CO2-e/y)

0.2
0.2
0.2
0.2
0.9

835.3
835.3
835.3
835.3
3341.1

200 m from kerb

48.2

49.7

246

Compliance

Annual average NO2 concentrations (ug/m3)
Receptor location
Due to roadway
At kerb (0 m)
1.3
10 m from kerb
1
20 m from kerb
1
30 m from kerb
0.8
40 m from kerb
0.7
50 m from kerb
0.7
75 m from kerb
0.5
100 m from kerb
0.5
150 m from kerb
0.4
200 m from kerb
0.3

Background
14.4
14.4
14.4
14.4
14.4
14.4
14.4
14.4
14.4
14.4

Cumulative
15.7
15.4
15.4
15.2
15.1
15.1
14.9
14.9
14.8
14.7

Criteria
62
62
62
62
62
62
62
62
62
62

Assessment
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance

Maximum 24-hour average PM10 concentrations (ug/m3)
Receptor location
Due to roadway
At kerb (0 m)
6
10 m from kerb
3
20 m from kerb
2.3
30 m from kerb
1.9
40 m from kerb
1.7
50 m from kerb
1.5
75 m from kerb
1.2
100 m from kerb
1.1
150 m from kerb
0.8
200 m from kerb
0.7

Background
22.5
22.5
22.5
22.5
22.5
22.5
22.5
22.5
22.5
22.5

Cumulative
28.5
25.5
24.8
24.4
24.2
24.0
23.7
23.6
23.3
23.2

Criteria
50
50
50
50
50
50
50
50
50
50

Assessment
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance

Annual average PM10 concentrations (ug/m3)
Receptor location
Due to roadway
At kerb (0 m)
2.4
10 m from kerb
1.2
20 m from kerb
0.9
30 m from kerb
0.8
40 m from kerb
0.7
50 m from kerb
0.6
75 m from kerb
0.5
100 m from kerb
0.4
150 m from kerb
0.3
200 m from kerb
0.3

Background
14.5
14.5
14.5
14.5
14.5
14.5
14.5
14.5
14.5
14.5

Cumulative
16.9
15.7
15.4
15.3
15.2
15.1
15.0
14.9
14.8
14.8

Criteria
30
30
30
30
30
30
30
30
30
30

Assessment
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
Compliance
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