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Executive summary 
NSW Roads and Maritime Services (Roads and Maritime) is proposing to deliver Spring Farm Parkway 

Stage 1 which would provide access to a new housing subdivision being developed by Dahua Pty Ltd on 

the western side of the Hume Motorway. Access, to the new housing subdivision, would be provided to and 

from the Hume Motorway and Menangle Road. The proposal has strong short-term benefits in meeting 

access requirements for housing release in the urban development whilst enabling the realisation of longer 

term future network benefits. 

Methods for the biodiversity assessment involved a background review of relevant literature and databases, 

habitat assessment to determine the species with potential to occur in the study area and field survey, 

including targeted searches for threatened species with potential habitat in the study area.  

The study area supports the following PCTs and important habitat features: 

 PCT 850 Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, 

Sydney Basin Bioregion, which aligns with the Critically Endangered Ecological Community (CEEC) 

listed on the NSW Biodiversity Conservation act 2016 (BC Act) Cumberland Plain Woodland, and partly 

aligns with the equivalent CEEC listed on the Commonwealth Environment Protection and Biodiversity 

Conservation Act (EPBC Act); 

 PCT 1800 Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter valley, which 

aligns with the Endangered Ecological Community (EEC) listed on the BC Act Swamp Oak Floodplain 

Forest, and the equivalent EEC listed on the EPBC Act; 

 A total of 66 hollow-bearing trees, supporting small to medium sized hollows; 

 Tributaries, drainage lines and dams.  

 

One threatened flora species was recorded in the study area: Pimelea spicata. Five threatened fauna were 

recorded in the study area: Little Eagle, Little Lorikeet, Grey-headed Flying-fox, Eastern Freetail-bat and 

Greater Broad-nosed Bat. Other threatened and migratory species with potential to utilise the study area on 

an occasional basis include Cattle Egret, Great Egret, Dusky Woodswallow, Varied Sittella, White-throated 

Needletail, Satin Flycatcher, Powerful Owl, Cumberland Plain Land Snail, Eastern Bentwing-bat, Little 

Bentwing-bat, Southern Myotis and Koala. 

 

The proposal would result in the removal of 1.92 hectares of Cumberland Plain Woodland and 0.47 

hectares of Swamp Oak Floodplain Forest. The proposal would also result in the loss of eight hollow-

bearing trees/stags. Assessments of Significance under the BC and/or EPBC Acts were undertaken for 

threatened biodiversity that may be impacted by the proposal. Impacts on threatened biodiversity were not 

considered significant, generally due to the relatively small area of habitat to be impacted and the poor 

condition of the habitat present.  

 

Mitigation measures and safeguards primarily include adherence to NSW Roads and Maritime’s 

established procedures and protocols for mitigating impacts to biodiversity and the environment. Key 

mitigation measures include minimising impacts to any areas of Cumberland Plain Woodland and Swamp 

Oak Floodplain Forest adjacent to the impact area during the construction period and avoiding any impacts 

to the population of Pimelea spicata recorded in the study area. This will include clear demarcation of 

clearing zones, establishment of 10 metre buffer zones (where practicable) and the management of 

potential weed invasion, sedimentation and erosion. Installation of nest boxes will assist in compensating 

for the loss of hollow-bearing trees in the landscape. Connectivity structures will be considered in the 

detailed design phase. 

 

The Roads and Maritime Biodiversity Offset Guidelines (Roads and Maritime 2016) have been used to 
determine if residual impacts from the proposal, after avoidance or mitigation, trigger the need for offsetting. 
The proposal triggers the need for offsetting through the clearing of 1.92 hectares of the CEEC Cumberland 
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Plain Woodland. Given that the clearing of Swamp Oak Floodplain Forest EEC is less than 1 ha in size 
(0.47 hectares), offsetting is not required for this EEC. A total of 29 ecosystem credits are required to offset 
impacts to Cumberland Plain Woodland in the study area. A Biodiversity Offset Strategy will be prepared 
prior to works commencing. All offset calculations will be updated following detailed design.    
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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 

impacts of development (OEH 2017). 

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 impacts 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 and Assessment Regulation 2000 (EP&A Regulation) for 

cumulative impact assessment requirements. 

Direct impact Direct impacts on biodiversity values include those related to clearing native 

vegetation and threatened species habitat, and impacts on biodiversity values 

prescribed by the Biodiversity Conservation Regulation 2017 (the BC 

Regulation)(BAM 2017) 

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 impacts include but are not limited to:  

(a) indirect impacts on adjacent vegetation and habitat during construction  

(b) indirect impacts on adjacent vegetation and habitat during operation  

(c) impacts on adjacent vegetation and habitat arising from a change in land-use 

patterns (BAM 2017) 

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, impacts on 

each subpopulation must be assessed separately (OEH 2017). 

MNES A matter of national environmental significance (MNES) protected by a provision of 

Part 3 of the 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 facilitates the safe movement of wildlife and/or prevents wildlife 

mortality or injury. 

Native vegetation (a) trees (including any sapling or shrub or any scrub), 

(b) understorey plants, 

(c) groundcover (being any type of herbaceous vegetation), 

(d) plants occurring in a wetland. 

A plant is native to New South Wales if it was established in New South Wales 

before European settlement (BC Act). 

http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/llsa2013178/s60d.html#plant
http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/llsa2013178/s60d.html#plant
http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/llsa2013178/s60d.html#plant
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Definitions  

OEH 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. 

Operational 

footprint 

The area that will be subject to ongoing operational impacts 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 (BAM 

2017).  

Proposal area/ 

proposal site/ 

development 

footprint 

The area of land that is directly impacted on by the proposal that is being assessed 

under the 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  

BC Act Biodiversity Conservation Act 2017 

BOS Biodiversity Offset Scheme under the BC Act 

CEEC Critically Endangered Ecological Community 

CEMP Construction Environmental Management Plan 

DoEE Department of Environment and Energy 

DP&E Department of Planning and Environment 

DPI Department of Primary Industries 

EEC Endangered Ecological Community 

EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 (Commonwealth).  

FM Act Fisheries Management Act 1994 (NSW) 

GDE Groundwater Dependent Ecosystems 

IBRA Interim Biogeographically Regionalisation of Australia 

MNES Matters of National Environmental Significance 

OEH Office of Environment and Heritage 

PCT Plant Community Type 

REF Review of Environmental Factors 

SEPP State Environmental Planning Policy 
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Abbreviations  

TECs Threatened Ecological Communities 

TBDC Threatened Biodiversity Data Collection 

VEC Vulnerable Ecological Community 

VIS Vegetation information system 
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1. Introduction 

1.1 Proposal background 

NSW Roads and Maritime Services (Roads and Maritime) is proposing to deliver Spring Farm Parkway 

Stage 1 which would provide access to a new housing subdivision being developed by Dahua Pty Ltd on 

the western side of the Hume Motorway. Access to the new housing subdivision would be provided to and 

from the Hume Motorway and Menangle Road. The proposal has strong short-term benefits in meeting 

access requirements for housing release in the urban development whilst enabling the realisation of longer 

term future network benefits. 

 

Spring Farm Parkway would service existing and future residential land releases including Spring Farm, 

Elderslie, Menangle Park and Mount Gilead. It would provide an alternative east-west route to Narellan 

Road, with direct access to the Hume Motorway. The section of road linking to the Hume Motorway would 

be designated as a State or Regional Road due to the intersection with the Hume Motorway. It is assumed 

the remaining section of road would remain a local road. 

1.2 The proposal 

Roads and Maritime proposes to build Stage 1 of Spring Farm Parkway, which would provide the principal 

arterial route between Glen Alpine and Spring Farm. Key features of the proposal include (Figure 1-2): 

 A new four lane divided road (Spring Farm Parkway) extending about 0.9 kilometres from Menangle 
Road west to Menangle Park land release 

 Capacity for widening Spring Farm Parkway to an ultimate six lanes in the future 

 Inclusion of a shared-use path on the southern side of Spring Farm Parkway and the south-eastern 
side of Menangle Road through to Broughton Anglican College at the southern limit of works 

 Provision of access to the Menangle Park land release area at the western end of Spring Farm 
Parkway 

 A grade separated interchange to connect Spring Farm Parkway with the Hume Motorway with north 
facing entry and exit ramps designed to be compatible for future implementation of Smart Motorway 
requirements. The length of the entry and exit ramps would be about 1.6 kilometres 

 A bridge about 20 metres wide and 76 metres long over the Hume Motorway with provisions for future 
widening to accommodate a six lane Spring Farm Parkway and turn lanes for south facing ramps to 
allow access to and from the Hume Motorway 

 Four signalised intersections including: 

- an intersection between Spring Farm Parkway and Menangle Road 

- a north facing exit ramp from the Hume Motorway onto Spring Farm Parkway 

- a north facing entry ramp from Spring Farm Parkway to the Hume Motorway 

- an intersection providing access to the proposed Menangle Park land release area at the western 
end of Spring Farm Parkway (Stage 1) including a stub for the future connection of Spring Farm 
Parkway (Stage 2) 

 Upgrade of Menangle Road near the proposed Spring Farm Parkway intersection including widening to 
four lanes, and tie-ins to suit the new intersection to cater for forecast traffic demand 

 Installation of new drainage infrastructure and upgrade of existing drainage infrastructure including 
kerb and gutters, pits, pipes and open drains 
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 Ancillary work associated with the proposal including: 

- Relocating, adjusting or protecting existing utility services that are in conflict with the proposal 

- Installation of new street lighting to improve the night-time visibility of intersections and various 
road furniture 

- Delineation including signage, line-marking and other items to facilitate road user safety of the new 
infrastructure  

- Urban design improvements, amenity planting and landscaping 

- Property adjustments where necessary. 

The study area for the proposal is in the western suburbs of Sydney, near the township of Menangle Park, 

as shown in Figure 1-1. Chapter 3 of the REF main document describes the proposal in more detail.  

1.3 Legislative context  

A Review of Environmental Factors (REF) is prepared to satisfy Roads and Maritime duties under s.111 of 

the Environmental Planning and Assessment Act 1979 (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” and 

s.112 in making decisions on the likely significance of any environmental impacts. This biodiversity impact 

assessment forms part of the REF being prepared for the Spring Farm Parkway, and assesses the 

biodiversity impacts of the proposal to meet the requirements of the EP&A Act. 

Sections 7.2 A of the Biodiversity Conservation Act 2016 (BC Act) and Part 7A of the Fisheries 

Management Act 1994 (FM Act) require that the significance of the impact on threatened species, and 

endangered ecological communities is assessed using a five-part test. Where a significant impact is likely 

to occur, a species impact statement (SIS) must be prepared in accordance with the Director-General’s 

requirements or a Biodiversity Development Assessment Report (BDAR) must be prepared by an 

accredited assessor in accordance with the BAM.  

In September 2015, a “strategic assessment” approval was granted by the Federal Minister in accordance 

with the EPBC Act.  The approval applies to Roads and Maritime activities being assessed under Part 5.1 

(formerly Part 5) of the EP&A Act with respect to potential impacts on nationally listed threatened species, 

ecological communities and migratory species.   

As a result, Roads and Maritime proposals assessed via an REF: 

 must address and consider potential impacts on nationally listed threatened species, populations, 

ecological communities and migratory species, including application of the “avoid, minimise, mitigate 

and offset” hierarchy 

 do not require referral to the Federal Department of the Environment for these matters, even if the 

activity is likely to have a significant impact. 

To assist with this, assessments are required in accordance with the Matters of National Environmental 

Significance: Significant impact guidelines 1.1. Environment Protection and Biodiversity Conservation Act 

1999 (DoE 2013). 

The commencement of the BC Act has affected the operation of the strategic assessment in the following 

ways: 

 The previous biodiversity assessment method, the Framework for Biodiversity Assessment (FBA), has 

been superseded by the BAM; 

 DoEE have not (yet) endorsed the BAM as a suitable method to assess impacts or calculate offsetting 

requirements; 
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 DoEE have not (yet) endorsed the Biodiversity Offset Fund as a suitable avenue to meet offset 

obligations. 

 
Until DoEE have endorsed the BAM, a BDAR should not be used to assess project impacts or calculate 

offset requirements for Division 5.1 REF projects that are likely to have a significant impact on nationally 

listed species and communities without consultation with DoEE.   
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2. Methods 

2.1 Personnel 

All personnel involved in the assessment and an overview of their qualifications and experience is provided 
in Table 2.1 below. 
 
Table 2.1: Niche personnel 

Personnel 
and 
qualifications 

Project role Experience 

Sian Griffiths 
Senior Botanist 
BEnvSc (Hons) 
Accredited 
assessor under 
the BC Act  

Sian was responsible for 
managing the biodiversity 
component of the project 
and undertaking flora 
surveys and reporting, 
internal QA procedures for 
all project deliverables. 

Sian is an experienced botanist, with over nine years 

experience in environmental consulting. Sian has 

extensive experience with undertaking opportunities and 

constraints assessments, terrestrial ecological 

assessments, reviews of environmental factors, impact 

assessments vegetation surveys and mapping and 

ecological monitoring surveys. 

Sian has undertaken numerous ecological assessment for 

Roads and Maritime over her career, including Log Cabin 

Road widening at Tomerong and was project manager of 

the biodiversity assessment for the Gerringong to 

Bomaderry Princes Highway upgrade. 

Simon Tweed 

Team Leader 

Ecology 

BEnvSc (Hons) 

Accredited 
Assessor 
under the BC 
Act 

Project Ecologist: Simon 
was responsible for fauna 
surveys and reporting.  

Simon’s NRM career spans 15 years working across 

private, government and NGO sectors. Simon has worked 

extensively as a consultant in NSW conducting ecological 

impact assessment, management planning, and project 

management of medium to large projects.  

Simon has completed extensive terrestrial flora and fauna 

surveys throughout New South Wales including managing 

State and Commonwealth approvals for various projects. 

Simon recently completed a BioBanking assessment 

including targeted surveys for Cumberland Plain Land 

Snail for a site along the Nepean River at Douglas Park. 

Simon’s previous role with OEH has equipped him with a 

thorough knowledge of State and Federal planning 

frameworks and their application.  He has a strong 

knowledge of threatened species assessment and has 

completed many biodiversity offset assessments under 

NSW and Commonwealth offsetting legislation. 

Simon is currently undertaking a project near Canberra for 
a proposed solar farm which uses the new BAM 
methodology. Simon is managing the project and has 
undertaken the fieldwork and reporting.  

Alex Christie  
Botanist 
BEnvSc 

Alex assisted with field 
surveys and reporting 

Alex’s experience includes field-based vegetation and 
flora surveys, plant species identification and vegetation 
mapping, BioBanking plots and targeted fauna searches 
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Accredited 
assessor under 
the BC Act 

for threatened species. Alex has worked in Central and 
Southern NSW and the ACT. Alex has completed field 
surveys and reporting associated with projects under the 
NSW Framework for Biodiversity Assessment. 

Evelyn 

Craigie 

Senor 

Ecologist 

BSc (Zoology) 

MEM 
Accredited 
assessor under 
the BC Act 

Evelyn was responsible for 
internal QA procedures for 
all project deliverables 

Evelyn’s career experience includes 10 years in ecological 

consulting and four years in the public sector. Evelyn’s 

recent experience in development assessment at State 

and local government has given her a comprehensive 

working knowledge of environmental and planning 

legislation and valuable insight into the complexities of 

environmental planning, the development process and 

experience in stakeholder liaison. 

Evelyn’s experience in ecological consulting includes 
project management, planning and carrying out of field 
survey. Evelyn has prepared numerous high quality 
reports that are clearly written and comprehensible to all 
readers including clients, government agencies, site 
workers and the general public. 

Phillip Rofe 

GIS Officer 

BSc (Biology) 

MGISc 

Phillip prepared field and 
report maps, undertook 
database searches and 
vegetation calculations. 

Phillip has over ten years of GIS experience gained from 
working in state and federal government departments both 
in Australia and overseas. His diverse background comes 
from time spent in a variety of sectors including the 
environmental, emergency and transport clusters. He 
completed a Masters of Geographic Information Sciences 
with a focus on natural resource management and 
ecology. 

2.2 Background research 

Background research was undertaken to collect and review information on the presence or likely 

occurrence of: 

 Threatened and protected terrestrial and aquatic flora and fauna species and their habitat. 

 Threatened ecological communities. 

 Important habitat for migratory species. 

 Areas of outstanding biodiversity value. 

Relevant databases were reviewed prior to field survey to identify data gaps and inform survey design. 

Database searches for a 10 km radius around the study area were conducted in February 2018 to identify 

threatened biodiversity and migratory species with known occurrences in the locality. The following 

database searches were undertaken: 

 OEH datasets 

– BioNet- the website for the Atlas of NSW Wildlife and Threatened Biodiversity Data Collection 

– OEH vegetation information system (VIS) database  

– NSW Office of Environment and Heritage (OEH) Vegetation Types Database  

 NSW DPI datasets 

– Fisheries NSW Spatial Data Portal  

 Commonwealth datasets 
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– The federal Department of Environment’s Protected Matters Search Tool  

– The federal Bureau of Meteorology’s Atlas of Groundwater Dependent Ecosystems (GDE)  

– Department of Environment’s directory of important wetlands  

 SEED datasets 

– SEPP (Coastal Management) 2018’  

 

Preliminary listings under the BC Act, FM Act and the EPBC Act were also considered. 

2.3 Habitat assessment 

A list of subject threatened flora and fauna within the locality (10 km radius) was determined from database 
searches detailed in Section 2.2. The list of potentially impacted (affected) species is determined from 
consideration of this list.  
 
In order to adequately determine the relevant level of assessment to apply to potentially affected species, 
further analysis of the likelihood of those species occurring within the study area was completed.  
 
Five categories for ‘likelihood of occurrence’ (Table 2.2) were attributed to species after consideration of 
criteria such as known records, presence or absence of important habitat features on the subject area, 
results of the field surveys and professional judgement. This process was completed on an individual 
species basis.  
 
Species considered further in formal assessments of significance (BC Act, EPBC Act) were those in the 
‘Known’, ‘High’ or ‘Moderate’ categories and where impacts for the species could reasonably occur from the 
development. Species listed as a ‘Low’ or ‘None’ likelihood of occurrence are those for which there is 
limited or no habitat present within the study area. 
 
Table 2.2: Likelihood of occurrence criteria 

Likelihood 

rating 

Threatened and migratory fauna criteria 

Known The species was observed within the study area. 

High It is likely that a species inhabits or utilises habitat within the study area. 

Moderate Potential habitat for a species occurs on the site and the species may occasionally 

utilise that habitat. Species unlikely to be wholly dependent on the habitat present 

within the study area. 

Low It is unlikely that the species inhabits the study area. If present at the site the species 

would likely be a transient visitor. The site contains only very common habitat for this 

species which the species would not rely on for its on-going local existence. 

None The habitat within the study area is unsuitable for the species. 
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The potential impact to species considered to have a moderate, high or known likelihood of occurrence, 
and considered likely to be impacted by the proposal were further assessed in Assessments of Significance 
under the relevant State (BC Act) and/or Commonwealth (EBPC Act) requirements. 

2.4 Field survey 

Field surveys aimed to ground-truth the results of the background research and habitat assessment and fill 
in required knowledge gaps. In particular, surveys were undertaken to identify threatened biodiversity and 
areas of outstanding biodiversity value or critical fauna habitat listed under the NSW BC Act and/or 
Commonwealth EPBC Act. Field survey methods were completed in accordance with those specified in the 
Biodiversity Assessment Method (OEH 2017). 
 
The field surveys were undertaken on 5, 6 and 7 February 2018, 3 and 22 October 2018. Surveys 
undertaken included: 
 

• Vegetation mapping and full floristic plots  
• Targeted searches for threatened flora  
• Targeted searches for Cumberland Plain Land Snail  
• Koala scat searches  
• Active frog searches around dams and along creek lines  
• Frog census  
• Bird surveys 
• Spotlighting (for reptiles, arboreal mammals and owls) 
• Koala call playback  
• Bat echolocation recording  
• Opportunistic searches for reptiles  
• Opportunistic recording of birds and other visible or audible species 
• Hollow-bearing tree survey.  

 
Habitat and targeted surveys were conducted within the study area, but targeted within the designated 
proposal impact area.  
 
Detailed survey methods are provided below. 

2.4.1  Vegetation surveys 

Vegetation surveys were conducted on 5-7 February 2018. 

The study area was accessed by driving along the local roads to designated property access points and 

then traversed on foot.  

Methods for the vegetation surveys included meandering transects and rapid vegetation assessments 

(Rapid Data Points, RDPs) to broadly map vegetation and search for threatened flora species; and full 

floristic plots (using a nested 20m × 50m quadrat and carried out in line with the Biodiversity Assessment 

Method, BAM (OEH 2017)) to determine vegetation community type and condition where necessary. 

The approach to undertaking the vegetation surveys was as follows: 

1. Vegetation mapping and zone allocation. This was done to characterise the type, condition and area 
of native and non-native vegetation within the study area to allow mapping according to the various type 
and condition categories (zones) of vegetation present. The area of each of the vegetation zones was 
then used to calculate the number of full floristic plots required.  
 

2. Full floristic (Biometric) plots. These were conducted in accordance with the BAM (OEH 2017) to 
confirm vegetation communities present and determine the offsetting requirements for the proposal. 
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3. Threatened flora searches. This was done to determine the presence or absence of threatened flora 

species within the study area. 
 

These three steps are further detailed below. 

Vegetation mapping and vegetation zone allocation 

Vegetation mapping was conducted by Niche botanists Sian Griffiths and Alex Christie. The study area was 
traversed on foot, assessing the flora species present, stopping to identify flora species and vegetation 
communities wherever vegetation communities appeared to change.  
 
Regional vegetation mapping produced by OEH (2013) that mapped threatened ecological communities 
within the impact area was used as a reference map. This vegetation mapping was ground-truthed during 
the current vegetation mapping surveys. 
 
A total of 13 RDPs were completed across the study area to determine characteristics of the vegetation 
cover present. RDPs were collected within vegetation communities and at transitional areas. The 
boundaries of these changes were drawn on a map in the field using property lot boundaries as reference 
points. Data collected at each of the RDPs included: 
 

 Overstorey dominants 

 Midstorey dominants 

 Groundcover dominants 

 Structure 

 Photo point. 
 

The location of the RDPs are shown in Figure 2-1. 

Native vegetation was classified according to Plant Community Types (PCTs) using the OEH Vegetation 
Information System (VIS) Classification Database (OEH 2017b). Each area of vegetation of the same PCT 
and of similar condition was then categorized into a distinct zone. Areas with the same PCT and condition 
were classed within the same zone.  

Full floristic plots (BAM Plots) 

A total of 12 floristic plots, conducted in accordance with the BAM (OEH 2017), were undertaken within the 

study area. The plot locations were chosen randomly within a representative area of land assigned to each 

vegetation zone, however an attempt was made to spread the plots across the study area so as to capture 

any small scale variance in vegetation structure potentially occurring across the study area.  

The BAM plots collected the data detailed in Table 2-3. 

Table 2-3. BAM attribute data requirement  

Attribute  Survey requirement 

Stratum and layer Stratum & layer in which each species occurs 

Growth form Growth form for each recorded species 

Species name Scientific name and common name 

Cover Estimate the % foliage cover across the plot of each species rooted in 

or overhanging the plot. 

Abundance rating For species with cover less than or equal to 5%, count or estimate the 

number of individuals or shoots of each species within the plot, using 

the following intervals: 
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1,2,3,4,5,6,7,8,9,10,20,50,100,500,1000,1500,2000, etc. 

Composition Assessment of composition is based on the number of native plant 

species (richness) observed and recorded by the assessor within a plot 

for each growth form group.  

Structure 

 

Structure is the assessment of foliage cover for each growth form group 

within the 20m x 20m plot boundary. The assessor must record an 

estimate of the foliage cover for each native and exotic species present 

within the 20m x 20m plot. Foliage cover estimates for each species 

must draw from the following number series: 0.1, 0.2, 0.3,……1, 2, 

3,……10, 15, 20, 25,……100%. The assessor must assign high threat 

weeds.  

Function 

 

The number of large trees, tree stem size class, tree regeneration and 

length of fallen logs is recorded within a 1000m2 plot 

Litter cover is assessed as the average percentage ground cover of 

litter recorded from five 1m x 1m plots evenly located along the central 

transect  

The number of trees with hollows is determined by counting the number 

of trees with hollows that are visible from the ground in the 20m x 50m 

plot.  

 

The number of BAM plots undertaken within each of the vegetation zones was determined using the BAM 
thresholds detailed in Table 2-4 below. 
 

Table 2-4: 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 
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2.4.2  Targeted flora surveys 

Targeted flora surveys adhered to the methods described in OEH’s NSW Guideline for surveying 

threatened plants (2016). 

Database searches of locally occurring state (BC Act) and Commonwealth (EPBC Act) listed threatened 
species revealed 35 threatened flora species previously recorded and /or having potential habitat within the 
study area (Annexure B). Four of these threatened flora were considered to have a moderate or higher 
likelihood of occurrence in the study area prior to field survey: Eucalyptus benthamii, Pimelea spicata, 
Marsdenia viridiflora subsp. viridiflora and Pomaderris brunnea and therefore required targeted survey.   
 
Targeted surveys for these threatened flora species were undertaken during the vegetation survey period. 
The study area was searched thoroughly using meandering transects. Any flora species that had a 
morphology similar to any of the threatened flora with the potential to occur was inspected and identified. 
Targeted flora survey effort is shown in Figure 2-1. Approximately seven hours of survey for threatened 
plants were undertaken over three days. 
 

Pimelea spicata 

 
The survey guidelines for Pimelea spicata specify that targeted survey cannot be relied upon unless the 
species is in flower (NPWS 2004). Given Pimelea spicata flowers sporadically throughout the year in 
response to climatic conditions, particularly rainfall, the survey methodology for the species specifies that 
local reference sites should be surveyed prior to undertaking targeted surveys to determine if local 
conditions are suitable for the species to be in flower (NPWS 2004). A nearby reference site supporting a 
known population of Pimelea spicata within a patch of Cumberland Plain Woodland in a managed offset 
area at Douglas Park, approximately 9 km south of the study area, was surveyed on 17 May 2018 and 3 
October 2018 to determine if the species was in flower locally and hence if it was a suitable time to 
undertake targeted surveys for the species in the study area. The habitat at the reference site was very dry 
at the time of the May survey and the plants were not in flower. However, the plants were found to be in 
flower during the October survey. Therefore, targeted surveys for Pimelea spicata were undertaken on 3 
October 2018 and 22 October 2018 over 1 hour.   
 
The threatened species profile refers to Pimelea spicata preferring sites with a less intensive grazing 
history, with intensive grazing listed as a known threat to the species (OEH 2018b, Threatened Species 
Scientific Committee 2016). The majority of the habitat for the species in the study area is subject to quite 
intensive grazing, to the extent that the understorey is heavily reduced and simplified in diversity, which is 
likely due to a combination of grazing and recent lack of rainfall. Olea europea is listed as a weed species 
of particular threat to Pimelea spicata (Threatened Species Scientific Committee 2016), which was 
recorded in abundance within the study area.  Given the intensive grazing history, weed invasion and land 
management activities occurring in the study area, the habitat in the study area is considered marginal at 
best. The 0.6 ha patch of Moderate_Bursaria condition CPW, and the two small patches of 
Moderate_Grass condition CPW are considered to support the best available habitat for the species in the 
study area, as this area supported the best example of a native understorey.  These areas were the focus 
of targeted surveys for Pimelea spicata, where the habitat would be impacted by the Proposal (Figure 2-1).    

2.4.3  Targeted fauna surveys 

Surveys were undertaken for threatened fauna species identified as having a moderate to high chance of 

occurring and considered likely to be impacted by the Proposal. Targeted surveys were undertaken in 

accordance with survey guidelines in the Threatened Biodiversity Survey and Assessment Guidelines for 

Developments and Activities – Working Draft 2004 (OEH 2004) and various species-specific guidelines as 

required.  
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Targeted surveys for threatened fauna species were undertaken on 5-7 February 2018 and 22 October 

2018. Niche ecologists Simon Tweed, Matthew Stanton and Alex Christie undertook targeted bird, frog, bat, 

reptile and mammal surveys.  

Climatic conditions during each survey period are detailed in section 2.4.6. 

All surveys were conducted within areas of suitable habitat (as detailed in section 2.4.5) within the impact 

area and the study area.  

Targeted surveys undertaken included: 

 Cumberland Plain Land Snail searches 

 Koala scat searches  

 Active frog searches around dams and along creek lines  

 Frog census  

 Bird surveys 

 Spotlighting (for reptiles, arboreal mammals and owls) 

 Koala call playback  

 Bat echolocation recording  

 Opportunistic searches for reptiles  

 Opportunistic recording of birds and other visible or audible species  

 Hollow-bearing tree survey.  
 

Areas of highest quality habitat for targeted threatened species and where access was not restricted, were 

selected for targeted species surveys. Where access was not possible, if suitable habitat was present, 

presence of the targeted threatened species was assumed. 

Fauna survey effort within the study area is shown in Figure 2-2 and detailed below. 

Cumberland Plain Land Snail and Koala scat searches  

Cumberland plain land snail searches were conducted in leaf litter at the base of suitable trees coupled with 

Koala scat searches (1.8 person hours). See Figure 2-2 for survey effort.  

Frogs 

Active frog searches were undertaken around dams and along creek lines (1.5 person hours). A frog 

census (20 person minutes) was undertaken at one of the main dams within the study area (Figure 2-2). 

Birds  

Diurnal surveys for threatened woodland birds consisted of 20 minute/2 hectare search areas within 
woodland habitat at two locations within the study area (Figure 2-2). Bird surveys were conducted over a 
total of five person hours.  
 
Opportunistic recording of birds and other visible or audible species were undertaken throughout the study 
area over four days. 

Arboreal/nocturnal mammals 

Survey methodology employed to detect threatened arboreal and terrestrial mammals included spotlighting, 

and call playback. Details regarding the survey effort using each of these techniques is provided in section 

2.4.5. A total of six person hours of spotlighting was undertaken at locations as shown in Figure 2-2. Koala 

call playback was undertaken at seven locations during spotlighting (Figure 2-2).  

Microchiropteran bats 

Bat echolocation recording (Songmeter version 2) was conducted to survey for threatened microchiropteran 

bats. The bat surveys were conducted at five different locations over a minimum of two nights between 5-7 

February 2018. The songmeters were placed within patches of woodland habitat and also next to 

waterways/potential flyways (Figure 2-2). Given the low structure of the existing road crossing structures 
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and culverts, they were not considered likely to provide suitable habitat for bats and therefore were not 

surveyed.  

Reptiles 

Opportunistic searches for reptiles were undertaken wherever habitat such as tin, refuse or other shelter 

material occurred. 

Hollow-bearing tree census 

A census of the hollow-bearing trees occurring within the study area was undertaken between 5-7 February 

2018 and 22 October 2018, in conjunction with other habitat assessments. Hollow-bearing trees were 

identified and a GPS record of their location taken.  
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2.4.4  Aquatic habitat assessment 

Given that there are no major waterways and the waterways within the study area are ephemeral or 
intermittent, habitat-based assessments (excluding macroinvertebrate and fish surveys) were considered 
sufficient to determine the likely occurrence of threatened aquatic fauna. Aquatic habitat/riparian 
assessments involved an inspection of the aquatic habitat present at each of the waterways within the 
impact area.  
 
Each site was classified for fish habitat and fish passage in accordance with policy and guidelines for fish 
habitat conservation and management (DPI 2013) to identify the sensitivity of the waterway to impacts from 
crossings. This was conducted in order to address key threatening processes under the FM Act including 
‘Instream structures and other mechanisms that alter natural flow’.  
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2.4.5  Summary of survey effort  

The effort for each survey technique employed is summarised in Table 2-5 below. Survey effort is shown 
on Figure 2.2. 
 
Table 2-5: Targeted species survey details 

Species Methods and season (Bionet) Minimum survey 
effort1 

Surveys conducted 

Cumberland 
Plain Land 
Snail  

Identification of live specimens is 
required early morning or in the 
evening during or after rain, while 
the ground and vegetation surfaces 
are still wet from the rain. Presence 
of snail shells can be detected all 
year round.  

Note for the purpose of survey, the 
presence of CPLS shells equals the 
presence of this species. It can 
occasionally be found around 
paddock trees, but this is rare. The 
species is reliant on a good cover of 
coarse woody debris, and uses soil 
cracks for shelter.  

- Searches undertaken in areas 
of suitable habitat on 6 
February 2018 and 22 October 
2018. Undertaken over 5.8 
person hours.  

Birds Bird area search (all year) 

20 minute 2 ha search per 
stratification unit over two separate 
days 

3 x 20 min surveys 
= 1 hr on two 
separate days = 2 
hrs. 

Bird survey undertaken over 
five hours. Opportunistic 
surveys over four days 5-7 
February 2018 and 22 October 
2018. 

Nocturnal 
birds 

Nocturnal bird day habitat search 
(all year). Search habitat for pellets 
and likely hollows 

Conducted during 
the transects/plots 
and day habitat 
searches. 

5-7 February 2018 and 22 
October 2018. 

Arboreal and 
terrestrial 
mammals 

Spotlighting surveys – foot (all year) 

2 x 1 hour and 1 km up to 200 ha of 
stratification unit, walking at 
approximately 1 km per hour on two 
separate nights 

2 sites x 1 hour x 2 
nights = 4 hours. 

6, 7 February 2018, 22 
October 2018 – 6 hours. 

Gliders, Koala Call-playback surveys (all year)  

2 sites per stratification unit up to 
200 hectares, plus an additional site 
per 100 hectares above 200 
hectares. Each playback site must 
have the session conducted twice, 
on separate nights 

2 sites x 2 nights = 
4 surveys. 
Grassland not 
surveyed. 

7 sites x 3 nights  

6, 7 February 2018, 22 
October 2018 

All mammals Search for scats and signs (all year)  

30 minutes searching each relevant 
habitat, including trees for scratch 
marks 

Conducted in 
conjunction with 
day habitat 
searches. 

Undertaken over 5.8 person 
hours. 6 February 2018, 22 
October 2018. 

Bats Ultrasonic (Anabat) call recording 
(Oct – Mar)  

Two sound activated recording 
devices utilised for the entire night 

4 trap nights (2 
Songmeters x 2 
nights). Grassland 
not surveyed. 

5 sites x minimum 2 nights 

5-7 February 2018 
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Species Methods and season (Bionet) Minimum survey 
effort1 

Surveys conducted 

(a minimum of four hours), starting 
at dusk for two nights 

Frogs Systematic day habitat search: one 
hour per stratification unit. 
Night habitat search: 30 minutes on 
two separate nights per stratification 
unit 

1 site x 1 hour 
habitat search. 

30 minutes x 1 site 
x 2 nights.  

Habitat search conducted in 
conjunction with other habitat 
surveys over 5-7 February 
2018. A total of 1.5 hours 
actively searching for frogs 
and frog census (20 minutes) 
undertaken at one of the main 
dams.  

Hollow-
bearing tree 
survey 

- - Undertaken over four days (5-
7 February 2018 and 22 
October 2018) in conjunction 
with other habitat 
assessments.  

 

Survey effort for targeted threatened flora species are as previously described in section 2.4.2. 

2.4.6  Weather conditions 

A summary of weather conditions for each survey period is detailed in Table 2-6. 
 
Table 2-6 Weather conditions during each survey period at Campbelltown (Station Number 068257) 

Date Weather 

5/2/2018 Warm and sunny, between 13 and 32 Degrees Celsius, mild winds and no rain 

6/2/2018 Warm and sunny, between 13 and 31 Degrees Celsius, mild winds and no rain 

7/2/2018 Warm and sunny, between 15 and 32 Degrees Celsius, mild winds and no rain 

3/10/2018 Clear, sunny day, between 8 and 26 Degrees Celsius, mild winds and no rain.   

22/10/2018 Clear, sunny day, between 14.5 and 25.7 Degrees Celsius, mild winds and no rain.   

2.4.7  Limitations 

Numerous threatened flora and fauna species are cryptic or difficult to detect and the abundance and 
activity levels (and thus detectability) of many species changes from year to year in response to a range of 
variables (e.g. timing and intensity of rainfall, and temperature). The precautionary principle was employed 
in this assessment such that if it was not possible to confirm the presence or absence of any species from 
the study area, the species has been assumed present if suitable habitat was present. 
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3. Existing environment 
The study area is located in the Sydney Basin Bioregion, within the Campbelltown Council Local 
Government Area (LGA). It follows Menangle Road and the Hume Highway, extending from just south of 
Broughton Anglican College at the southern end to Glenlee Road in the north. The study area is zoned SP2 
Infrastructure (Classified Road) under the Campbelltown LEP, in the vicinity of the Hume Highway and 
Menangle Road and local roads. The private land holdings within the study area are mainly zoned RU2 
(Rural Landscape), RU6 (Transition), R2 (Low Density Residential) and R5 (Large Lot Residential). 

The study area is located within the Sydney Basin Interim Biogeographic Regionalisation for Australia 
(IBRA) region and the subregion is Cumberland. The study area occurs on the Cumberland Plain and 
Hawkesbury - Nepean Channels and Floodplains Mitchell Landscapes. The topography of the study area is 
mostly flat, consisting of floodplains and gently undulating hills. 

Agriculture is the dominant land use within the region.  Development associated with building and operating 
roads, power line easements, telecommunication lines and other infrastructure has resulted in historic and 
ongoing native vegetation removal or disturbance within and adjacent to the study area. Vegetation within 
the study area is generally characterised by cleared and/or grazed land with limited native woodland stands 
remaining. Field surveys indicate that these native woodland stands appear to be regenerating post-
clearing and have a limited understorey or are grazed. No dedicated conservation reserves are located 
within the study area. 

Based on the 100,000 Wollongong-Port Hacking geological map Sheet (9029-9129), the site is mapped as 
being underlain primarily by (Rwb) Bringelly Shale, with (Tal) Tertiary aged alluvium to the immediate west 
of the site. The soil landscapes present within the study area include (Hazelton et al. 1990): 

 Blacktown – majority of study area located on gently undulating rises on Wiannamatta Group Shale 

 Theresa Park – located on floodplains and terraces of the Nepean River. 

 Luddenham – located on undulating to low rolling hills on Wiannamatta Group Shale. 
 

The proposal is located approximately two kilometres to the east of the Nepean River. Aquatic 
environments occurring within the study area include three unnamed tributaries/drainage lines that are 
directly traversed by the proposal and all drain in a westerly direction towards the Nepean River. 
 
A total of 38 fauna species and 75 flora species were recorded in the study area during the current 
assessment. Flora and fauna species recorded in the study area are listed in Annexure A. 

Threatened biodiversity recorded in the study area to date includes two threatened ecological communities 
(TEC), Cumberland Plain Woodland and Swamp Oak Floodplain Forest (both listed at the State and 
Commonwealth level). 

3.1 Plant community types 

The majority of the study area supported exotic pasture land dominated by non-native species that were 
heavily degraded through grazing and invasion of exotic grasses and herbs. Native vegetation recorded in 
the study area was made up of two distinct vegetation community or plant community types (PCTs) in 
varying condition states. These were: 
 

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

 PCT 1800 Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter valley. 

 

Native vegetation within the study area consisted of a patchwork of mostly degraded Cumberland Plain 
Woodland (PCT 850) and Swamp Oak Floodplain Forest (PCT 1800). All of the Cumberland Plain 
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Woodland in the study area conforms to the NSW State listing for the community, but only one small area 
conformed to the Commonwealth listing for the community.  Swamp Oak Floodplain Forest conforms with 
both the State and Commonwealth (Category C Condition Threshold) listing of the TEC.  
 

Areas of each vegetation community mapped across the study area are provided in Table 3-1 and shown in 

Figure 3-1. 

 

Detailed descriptions of these PCTs including status, species composition, habitat and distribution in the 

study area are provided below. 

 

Further details regarding the condition and classification of each of these PCTs is provided in section 3.2. 

 

Table 3-1. Plant community types 

Plant community 

type (PCT) 

Vegetation zone Vegetation 

integrity 

score 

Patch 

size (ha) 

Threatened 

ecological 

community? 

Area (ha) 

in study 

area 

Grey Box - Forest 

Red Gum grassy 

woodland on shale of 

the southern 

Cumberland Plain, 

Sydney Basin 

Bioregion (PCT850) 

PCT850 Moderate – 

Bursaria 

45.2 >100 Yes 0.67 

PCT850 Moderate – 

Grass 

34.8 >100 Yes 0.33 

PCT850 Low - Olive 23.5 >100 Yes 10.79 

PCT850 Low - Grass 16.3 >100 Yes 4.09 

PCT850_Derived Native 

Grassland 

26.6 >100 Yes 1.40 

Swamp Oak open 

forest on riverflats of 

the Cumberland Plain 

and Hunter valley 

(PCT1800) 

PCT1800_Low 22.8 >100 Yes 2.76 

Total 20.04 
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Grey Box - Forest Red Gum grassy woodland on shale of 
the southern Cumberland Plain, Sydney Basin Bioregion 

Vegetation formation: Grassy Woodlands 

Vegetation class: Coastal Valley Grassy Woodlands 

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

Other mapping sources: OEH (2013) Remnant Vegetation of the western Cumberland subregion, 2013 
Update. VIS_ID 4207. NSW Office of Environment and Heritage. 

Conservation status: Critically Endangered under the EPBC Act and BC Act 

Estimate of percent cleared: 88% 

Condition: varies from moderate condition, where there is a mixed native grassy and herbaceous 
understorey to low, where the shrub-layer is dominated by Olea europaea (African Olive) and the 
understorey is dominated by exotic grasses and weeds, as detailed below (under Description). 

Extent in the study area: 17.27 ha 

Plots completed:  

Vegetation zone BAM Plots 

completed 

Composition  

condition 

score 

Structure  

condition 

score 

Function  

condition 

score 

Vegetation 

integrity 

score 

PCT850 Moderate - Bursaria 1 36.2 34.1 74.4 45.2 

PCT850 Moderate - Grass 1 56.1 19.9 37.6 34.8 

PCT850 Low - Olive 4 6.9 24.6 76.7 23.5 

PCT850 Low - Grass 2 19.5 6.9 32.2 16.3 

PCT850_Derived Native 

Grassland 

2 21.9 30 28.7 26.6 

 

Growth form Typical species  

Trees  Eucalyptus moluccana (Grey Box), E. tereticornis (Red Gum), with E. crebra 

(Narrow-leaved Ironbark) also occurring 

Shrubs  Bursaria spinosa, with Olea europaea (African Olive)  
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Growth form Typical species  

Grass and grass like Themeda triandra (Kangaroo Grass), Microlaena stipoides (Weeping Grass), 

Aristida ramosa (Purple Wiregrass), Lomandra filiformis subsp. filiformis, 

Dianella caerulea var. caerulea, Rhytidosporum spp., Bothriochloa macra, 

Chloris truncata, Dichelachne micrantha 

Forb  Brunoniella australis, Arthropodium milleflorum, Wahlenbergia glabra, 

Goodenia hederacea, Veronica plebeian, Asperula conferta 

Fern  NA 

Other Glycine clandestina, G. tabacina,  

 

Description: The Bionet Vegetation Classification Database describes PCT 850 as an open woodland of 

Eucalyptus moluccana (Grey Box) and Eucalyptus tereticornis (Forest Red Gum) with Eucalyptus crebra 

(Narrow-leaved Ironbark) also common. Acacia implexa (Hickory Wattle) occurs amongst the small tree 

layer, often amongst regrowth stands. The shrub layer is described as open, with a grassy ground cover. 

This floristic description is consistent with what was recorded in the study area in this PCT, though the Low 

condition remnants were dominated by Olea europaea (African Olive), with a reduced diversity in the shrub 

and ground layers.   

The community is known to occupy higher elevations associated with the hills and rises south from 

Prospect. It is most extensive in Campbelltown and Liverpool local government areas. It extends across the 

Razorback range and once dominated the southern half of the Cumberland Plain. It is restricted to mean 

annual rainfall of between 750 and 900 millimetres and elevations between 50 and 350 metres above sea 

level. Mean annual rainfall at the nearest weather station to the study area (Campbelltown Station 068081) 

is 824 mm. The elevation of the study area ranges from 80 metres Australian Height Datum (AHD) to 140 

metres AHD. This geographical description is consistent with the location, elevation and rainfall of the 

locality for the study area.  

Four separate vegetation zones were identified in this PCT: 

 Moderate_Bursaria: A canopy of Eucalyptus moluccana and E. tereticornis over a shrub layer 

dominated by Bursaria spinosa, with Olea europaea also occurring. Groundlayer dominated by a 

mix of native grasses and herbs. 

 Moderate_Grass: A canopy of Eucalyptus moluccana, with E. crebra over a groundlayer dominated 

by a mix of native grasses and herbs. 

 Low_Olive: Canopy dominated by E. molucanna, with E. tereticornis also occurring over a dense 

shrub layer dominated by Olea europaea. A sparse to absent groundlayer. 

 Low – Grass: Canopy dominated by E. molucanna, with E. tereticornis also occurring over a 

groundlayer dominated by a mix of native and exotic grasses. The groundlayer in this zone was 

often either grazed or mown. 

 Derived Native Grassland: Dominated by native grasses such as Themeda triandra (Kangaroo 

Grass), Microlaena stipoides (Weeping Grass) and Aristida ramosa (Purple Wiregrass). Canopy and 

shrub layer absent. This community was impacted by weed invasion and grazing. 
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Photograph 1: Grey Box - Forest Red Gum grassy woodland on shale of the southern 
Cumberland Plain, Sydney Basin Bioregion 
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Swamp Oak open forest on riverflats of the Cumberland 
Plain and Hunter valley  

Vegetation formation: Forested Wetlands 

Vegetation class: Coastal Floodplain Wetlands 

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

Other mapping sources: OEH (2013) Remnant Vegetation of the western Cumberland subregion, 2013 
Update. VIS_ID 4207. NSW Office of Environment and Heritage. 

Conservation status: Endangered under the EPBC Act and BC Act 

Estimate of percent cleared: 60% 

Condition: considered to be in low condition in the study area, with impacts from historical clearing, weed 
invasion and grazing reducing the structural and species diversity of the PCT.  

Extent in the study area: 2.76 ha 

Plots completed:  

Vegetation 

zone 

BAM Plots 

completed 

Composition  

condition 

score 

Structure  

condition 

score 

Function  

condition 

score 

Vegetation 

integrity score 

PCT1800 Low 2 7.8 18.6 81.5 22.8 

 

Growth form Typical species  

Trees  Casuarina glauca (Swamp Oak), Angophora floribunda (Rough-barked Apple) 

Shrubs  Melaleuca linariifolia, with Olea europaea, Ligustrum lucidum (Large-leaved 

Privet) and Lycium ferocissimum (African Boxthorn).  

Grass and grass like Microlaena stipoides (Weeping Grass), Cynodon dactylon (Couch) 

Forb  Dichondra repens (Kidney Weed) 

Fern  NA 

Other NA 

 

Description: The Bionet Vegetation Classification Database described PCT 1800 as being found on the 

riverflats of the Cumberland Plain in western Sydney and in the Hunter Valley. The distinguishing feature is 

the prominent stands of Casuarina glauca (Swamp Oak) found along or near streams. Often these are 

relatively young trees, swarming amongst a mix of old and young eucalypts such as Angophora floribunda 

(Rough-barked Apple), Eucalyptus tereticornis and Eucalyptus moluccana. This community features an 
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open grassy and herbaceous understorey, as is typical of riverflat forests. This floristic description is 

consistent with what was recorded in PCT 1800 in the study area, though the impacts from historical 

clearing, weed invasion and grazing has led to a simplified structural and species diversity.  

 
Photograph 2: Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter 
valley   
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3.2 Threatened ecological communities 

Two PCTs that meet the description of TECs under the BC Act were recorded in the study area (Figure 3-

2): 

 PCT 850 Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, 

Sydney Basin Bioregion meets the definition of Cumberland Plain Woodland in the Sydney Basin 

Bioregion; 

 PCT 1800 Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter valley meets 

the definition of Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin 

and South East Corner Bioregions.  

Cumberland Plain Woodland in the Sydney Basin Bioregion 

The Final Determination for Cumberland Plain Woodland in the Sydney Basin Bioregion was used to 

determine that PCT 850 occurring in the study area aligned with the TEC, as detailed below: 

Criteria from Scientific determination PCT 850 in the study area  

Associated with clay soils derived from Wianamatta 

Group geology, or more rarely alluvial substrates, on 

the Cumberland Plain.  

The soil landscapes of the study area are derived 

from Wiannamata Group Shales. 

The mean annual rainfall of this area is typically in 

the range of 700-900 mm, and is generally lower 

than that received on more elevated terrain that 

partially surrounds the Plain.  

Mean annual rainfall at the Campbelltown (Station 

068081) is 824 mm. 

The community typically occurs on flat to undulating 

or hilly terrain up to about 350 m elevation but may 

also occur on locally steep sites and at slightly 

higher elevations.  

The elevation of the study area ranges from 80 

metres Australian Height Datum (AHD) to 140 

metres AHD. 

Cumberland Plain Woodland is characterised by the 

assemblage of species listed in paragraph 3 and 

typically comprises an open tree canopy, a near-

continuous groundcover dominated by grasses and 

herbs, sometimes with layers of shrubs and/or small 

trees. Shrubs may sometimes occur in locally dense 

stands. Less disturbed stands of the community may 

have a woodland or forest structure. Small trees or 

saplings may dominate the community in relatively 

high densities after partial or total clearing, and the 

groundcover may be relatively sparse, especially 

where densities of trees or shrubs are high. The 

community also includes ‘derived’ native grasslands 

which result from removal of the woody strata from 

the woodlands and forests. 

PCT 850 in the study area was an open woodland, 

and supported 27 characteristic species listed in 

paragraph 3 of the Final Determination, including 

three of the four listed dominant canopy species.  

The structural floristic is consistent with what was 

recorded in the study area.  
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Criteria from Scientific determination PCT 850 in the study area  

Cumberland Plain Woodland is characterised by an 

upper-storey that is usually dominated by 

Eucalyptus moluccana (Grey Box) and E. 

tereticornis (Forest Red Gum), often with E. crebra 

(Grey Ironbark), E. eugenioides (Narrow-leaved 

Stringybark), Corymbia maculata (Spotted Gum) or 

other less frequently occurring eucalypts, including 

Angophora floribunda, A. subvelutina (Broad-leaved 

Apple), E. amplifolia (Cabbage Gum) and E. fibrosa 

(Broad-leaved Ironbark). The community may have 

an open stratum of small trees that may include any 

of these eucalypts, as well as species such as 

Acacia decurrens (Black Wattle), A. parramattensis 

(Parramatta Wattle), A.implexa (Hickory Wattle) or 

Exocarpos cupressiformis (Native Cherry). Shrubs 

are typically scattered in the understorey but may be 

absent or locally dense as a result of clearing activity 

or changes in grazing or fire regimes. Bursaria 

spinosa (Blackthorn) is usually dominant, while other 

species include Daviesia ulicifolia (Gorse Bitter Pea), 

Dillwynia sieberi, Dodonaea viscosa subsp. cuneata 

and Indigofera australis (Native Indigo). The ground 

cover is dominated by a diverse range of grasses 

including Aristida ramosa (Purple Wiregrass), A. 

vagans (Threeawn Speargrass), Cymbopogon 

refractus (Barbed Wire Grass), Dichelachne 

micrantha (Plumegrass), Echinopogon caespitosus 

(Forest Hedgehog Grass), Eragrostis leptostachya 

(Paddock Lovegrass), Microlaena stipoides 

(Weeping Grass), Paspalidium distans and 

Themeda australis (Kangaroo Grass), and with 

graminoids Carex inversa (Knob Sedge), Cyperus 

gracilis, Lomandra filiformis subsp. filiformis (Wattle 

Mat-rush) and L. multiflorus subsp. multiflorus 

(Many-flowered Mat-rush). The ground cover also 

includes a diversity of forbs such as Asperula 

conferta (Common Woodruff), Brunoniella australis 

(Blue Trumpet), Desmodium varians (Slender Tick 

Trefoil), Dianella longifolia (Blue Flax Lily), 

Dichondra repens (Kidney Weed), Opercularia 

diphylla, Oxalis perennans and Wahlenbergia 

gracilis (Australian Bluebell), as well as scramblers, 

Glycine spp. and Hardenbergia violacea (Native 

Sarsaparilla) and the fern Cheilanthes sieberi 

(Poison Rock Fern). 

Eucalyptus moluccana and E. tereticornis were the 

dominant species recorded in the study area, with E. 

crebra also occurring.  

 

The dominant native shrub recorded was Bursaria 

spinosa.  

 

The ground cover supported many of the native 

species listed, including Aristida ramosa, Microlaena 

stipoides, Themeda australis, Lomandra filiformis 

subsp. filiformis, Brunoniella australis, Asperula 

conferta, Dichondra repens and Wahlenbergia 

gracilis. 

 

The floristic description is consistent with what was 

recorded in the study area.   
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Criteria from Scientific determination PCT 850 in the study area  

The structure of the community varies depending on 

past and current disturbances, particularly clearing, 

fire and grazing. Contemporary tree-dominated 

stands of the community are largely relics or 

regrowth of originally taller forests and woodlands, 

which are likely to have had scattered shrubs and a 

largely continuous grassy groundcover. At some 

sites, mature trees may exceed 30m tall, although 

regrowth stands may be shorter than 10 m tall. After 

total or partial clearing, the tree canopy may remain 

sparse or may regrow to form dense stands of 

saplings and small trees, which are typically 

associated with a ground layer of reduced cover and 

diversity. Either or both of the upper-storey and mid-

storey may be absent from the community. Native 

grasslands derived from clearing of the woodland 

and forest are also part of this community if they 

contain characteristic non-woody species listed in 

paragraph 3. 

The tree canopy was sparse over much of the study 

area, with trees between 10 and 25 m in height. In 

some stands of the community in the study area, the 

upper and midstorey was absent, where areas of 

Derived Native Grassland were mapped as 

occurring. Most of the remnants in the study area 

have a reduced cover and diversity of native species 

due to impacts from grazing and weed invasion and 

historical clearing.  

Cumberland Plain Woodland is restricted to the 

Sydney Basin bioregion and is currently known to 

occur within the local government areas of Auburn, 

Bankstown, Baulkham Hills, Blacktown, Camden, 

Campbelltown, Fairfield, Hawkesbury, Holroyd, 

Liverpool, Parramatta, Penrith and Wollondilly, but 

may occur elsewhere within the bioregion. 

The study area occurs in the Sydney Basin 

Bioregion, within the Campbelltown LGA.  

 

Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South East 

Corner Bioregions  

The Final Determination for Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney 

Basin and South East Corner Bioregions was used to determine that PCT 1800 occurring in the study area 

aligned with the TEC, as detailed below: 

Criteria from Scientific determination PCT1800 in the study area  

Associated with grey-black clay-loams and sandy 

loams, where the groundwater is saline or sub-saline, 

on waterlogged or periodically inundated flats, drainage 

lines, lake margins and estuarine fringes associated 

with coastal floodplains.  

PCT 1800 in the study area occurs along a 

periodically inundated drainage line on alluvial 

soils.  

Generally occurs below 20 m (rarely above 10 m) 

elevation in the NSW North Coast, Sydney Basin and 

South East Corner bioregions.  

The elevation of the study area ranges from 80 

metres Australian Height Datum (AHD) to 140 

metres AHD. The study area is in the Sydney 

Basin Bioregion.  

The structure of the community may vary from open 

forests to low woodlands, scrubs or reedlands with 

scattered trees.  

PCT 1800 in the study area is an open forest in 

structure.  
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Criteria from Scientific determination PCT1800 in the study area  

The composition of Swamp Oak Floodplain Forest is 

primarily determined by the frequency and duration of 

waterlogging and the level of salinity in the 

groundwater. Composition also varies with latitude. 

Five of the listed characteristic species were 

recorded in the study area, including Casuarina 

glauca. There was a low native species diversity 

in the study area in PCT 1800.  

Swamp Oak Floodplain Forest of the NSW North 

Coast, Sydney Basin and South East Corner bioregions 

is known from parts of the Local Government Areas of 

Tweed, Byron, Lismore, Ballina, Richmond Valley, 

Clarence Valley, Coffs Harbour, Bellingen, Nambucca, 

Kempsey, Hastings, Greater Taree, Great Lakes, Port 

Stephens, Maitland, Newcastle, Cessnock, Lake 

Macquarie, Wyong, Gosford, Pittwater, Warringah, 

Hawkesbury, Baulkham Hills, Hornsby, Lane Cove, 

Blacktown, Auburn, Parramatta, Canada Bay, 

Rockdale, Kogarah, Sutherland, Penrith, Fairfield, 

Liverpool, Bankstown, Wollondilly, Camden, 

Campbelltown, Wollongong, Shellharbour, Kiama, 

Shoalhaven, Eurobodalla and Bega Valley but may 

occur elsewhere in these bioregions. 

The study area is in the Sydney Basin Bioregion, 

with the Campbelltown LGA. 

A dense to sparse tree layer in which Casuarina glauca 

(swamp oak) as the dominant species northwards from 

Bermagui. Other trees including Acmena smithii (lilly 

pilly), Glochidion spp. (cheese trees) and Melaleuca 

spp. (paperbarks) may be present as subordinate 

species, and are found most frequently in stands of the 

community northwards from Gosford. The understorey 

is characterised by frequent occurrences of vines, 

Parsonsia straminea (common silkpod), 

Geitonoplesium cymosum (scrambling lily) and 

Stephania japonica var. discolor (snake vine), a sparse 

cover of shrubs, and a continuous groundcover of 

forbs, sedges, grasses and leaf litter. The composition 

of the ground stratum varies depending on levels of 

salinity in the groundwater. Under less saline conditions 

prominent ground layer plants include forbs such 

Centella asiatica (pennywort), Commelina cyanea, 

Persicaria decipiens (slender knotweed) and Viola 

banksii; graminoids such as Carex appressa (tussock 

sedge), Gahnia clarkei (a saw-sedge), Lomandra 

longifolia (spiny-headed mat-rush), Oplismenus 

imbecillis; and the fern Hypolepis muelleri (batswing 

fern). The composition and structure of the understorey 

is also influenced by grazing history, changes to 

hydrology and soil salinity and other disturbance, and 

may have a substantial component of exotic grasses, 

vines and forbs. 

PCT 1800 was in low condition in the study area 

and supported a reduced structural and species 

diversity. Casuarina glauca was the dominant 

tree species recorded. Some native grasses and 

herbs were recorded in the understorey, however 

these layers were dominated by exotic species.  
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Criteria from Scientific determination PCT1800 in the study area  

The combination of features that distinguish Swamp 

Oak Floodplain Forest from other endangered 

ecological communities on the coastal floodplains 

include: its dominance by a tree canopy of either 

Casuarina glauca or, more rarely, Melaleuca ericifolia 

with or without subordinate tree species; the relatively 

low abundance of Eucalyptus species; and the 

prominent groundcover of forbs and graminoids. It 

generally occupies low-lying parts of floodplains, 

alluvial flats, drainage lines, lake margins and fringes of 

estuaries; habitats where flooding is periodic and soils 

show some influence of saline ground water. This latter 

habitat feature sets it apart from other floodplain 

communities. 

The canopy is dominated by Casuarina glauca in 

the study area, with a low abundance of 

Eucalyptus species, as described. The 

groundcover was dominated by grasses and 

forbs. 

 

PCT 1800 in the study area occupies low-lying 

parts of the floodplain, along a tributary of the 

Nepean River. The dominance of Casuarina 

glauca indicates saline groundwater influences.  
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3.3 Groundwater dependent ecosystems 

Groundwater Dependant Ecosystems (GDEs) are defined as (Serov et al. 2012): 
‘Ecosystems which have their species composition and natural ecological processes wholly or 

partially determined by groundwater.’  

Therefore, GDEs explicitly include any ecosystem that uses groundwater at any time or for any duration in 

order to maintain its composition and condition (Serov et al. 2012).  

The level of water dependence of vegetation communities on the Cumberland Plain has been identified in 

the Risk Assessment Guidelines for Groundwater Dependant Ecosystems released by the NSW 

Department of Primary Industries (Serov et al 2012).  

The Risk assessment guidelines for GDEs (Serov et al. 2012) identify both of the vegetation communities 

(PCT 850 and PCT 1800) recorded in the study area as having a high probability of being groundwater 

dependant ecosystems. See Figure 3-1 for location of these PCTs.  

PCT 850 and PCT 1800 both fit the Serov et al. (2012) definition of a Terrestrial Ecosystem dependent on 

groundwater.  
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3.4 Threatened and migratory species  

3.4.1 Threatened flora 

The database search and literature review revealed a total of 35 threatened flora species with previous 

records and/or potentially suitable habitat within the locality (Annexure B). Four of these were considered to 

have a moderate or higher likelihood of occurrence in the study area prior to field survey: Eucalyptus 

benthamii, Pimelea spicata, Marsdenia viridiflora subsp. viridiflora and Pomaderris brunnea.  

No threatened flora have been previously recorded in the study area (based on database searches). 

Habitat for threatened flora is considered to be poor across the majority of the study area, with historical 

clearing, weed invasion and grazing likely to inhibit the presence of threatened flora. Exceptions would be 

the areas mapped as moderate condition, however these areas are very small and it is likely that 

threatened flora would have been detected if present in these small pockets of vegetation.  

Eucalyptus benthamii, Marsdenia viridiflora subsp. viridiflora and Pomaderris brunnea are all easily 

detectible species that can be surveyed any time of year and are unlikely to have remained undetected 

during the flora surveys of the study area. These species are therefore not considered likely to be present 

and have not been considered further in this assessment.  

Targeted surveys for Pimelea spicata were undertaken during the flowering time for the species, as 

detailed in Section 2.4.2. A population of approximately 161 plant of Pimelea spicata was recorded in the 

study area as shown in Figure 3-3.  

Only Pimelea spicata was considered to have a moderate or higher likelihood of occurrence in the study 
area. The other three threatened flora species were not recorded during targeted surveys and potential 
habitat, if present, was considered too disturbed/degraded to provide suitable habitat.  
 
Table 3-2: Habitat assessment and surveys results 

Scientific name Common Name BC Act 

status 

EPBC Act Status Potential occurrence 

Pimelea spicata Spiked Rice-flower E E Known. A population of 

approximately 161 plants 

were recorded in the area 

shown on Figure 3-3.  

Eucalyptus 

benthamii 

Camden White 

Gum 

V V Low. Not observed during 

targeted searches and 

potential habitat is 

degraded.  

Marsdenia viridiflora 

subsp. viridiflora 

 EP - Low. Not observed during 

targeted searches and 

potential habitat is 

degraded. 
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Scientific name Common Name BC Act 

status 

EPBC Act Status Potential occurrence 

Pomaderris brunnea Brown Pomaderris V V Low. Not observed during 

targeted searches and 

potential habitat is 

degraded. 

 

3.4.2 Threatened and migratory fauna 
Database searches of locally occurring State (BC Act) and Commonwealth (EPBC Act) listed threatened 
and migratory species revealed 83 species of threatened fauna have been previously recorded and/or have 
potential habitat within the study area (Annexure B).  
 
Fifteen of these species are considered to have a moderate or higher likelihood of occurring within the 

study area – based on previous records within the study area, locality or the presence of suitable habitat as 

determined from the field surveys. These species, along with the results of the likelihood of occurrence 

assessment (provided in detail in Annexure B) and their potential to be impacted by the proposal are listed 

in Table 3-3. 

A total of five species of threatened fauna (including one probable recording) were recorded within the 

study area during the current surveys: Little Eagle (Hieraaetus morphnoides), Little Lorikeet (Glossopsitta 

pusilla), Grey-headed Flying Fox (Pteropus poliocephalus), Eastern Freetail-bat (Mormopterus 

norfolkensis) and Greater Broad-nosed Bat (Scoteanax rueppellii) (probable). These are listed in Table 3-3 

and their location shown in Figure 3-3. 

Table 3-3: Fauna habitat assessment and survey results 

Scientific 
name 

Common 
Name 

Status Likelihood of 
occurrence 
within the 
study area 

Habitat present 

BC 
Act 

EPBC 
Act 

Meridolum 
corneovirens  

Cumberland 
Plain Land 
Snail  

V - Moderate Marginal habitat present. Habitat is 
considered degraded and sub-optimal, 
with an absence of logs and not much 
leaf litter present. 

Pteropus 
poliocephalus 

Grey-headed 
flying-fox  

v - Recorded Foraging habitat of no special 
importance.  No breeding or roosting 
habitat for the Grey-headed Flying-fox 
present.  

Mormopterus 
norfolkensis 

Eastern 
Freetail Bat  

V - Recorded Hollow-bearing trees (including stags) 
that may be utilised by this species 
occur in the study area. The bat 
species are not likely to be roosting 
locally, given that species did not 
appear in the recordings early in the 
evening (songmeter data). However 
foraging habitat occurs in the study 
area.  

Phascolarctos 
cinereus 

Koala V V Moderate Limited access for the Koala to the 
study area due to surrounding 
infrastructure but could occur and feed 
trees occur in the study area.  
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Scientific 
name 

Common 
Name 

Status Likelihood of 
occurrence 
within the 
study area 

Habitat present 

BC 
Act 

EPBC 
Act 

Scoteanax 
rueppellii 

 

Greater 
Broad-nosed 
Bat 

V - Recorded Hollow-bearing trees (including stags) 
that may be utilised by this species 
occur in the study area. The bat 
species are not likely to be roosting 
locally, given that species did not 
appear in the recordings early in the 
evening (songmeter data). However 
foraging habitat occurs in the study 
area. 

Miniopterus 
australis 

Little 
Bentwing-bat  

V - Moderate Breeding/roosting habitat not present. 
Small amount of potential foraging 
habitat with no special importance 
present in study area.  

Miniopterus 
schreibersii 
oceanensis  

Eastern 
Bentwing-bat  

V - Moderate 
(foraging only)  

Breeding/roosting habitat not present. 
Small amount of potential foraging 
habitat with no special importance 
present in study area. 

Myotis 
macropus  

Southern 
Myotis  

V - Moderate A number of farm dams and minor 
tributaries occur in the study area that 
could be used as foraging habitat.  The 
species was not recorded during 
targeted surveys and is therefore 
unlikely to be roosting/breeding nearby.  
If the species does occur in the study 
area it is likely to forage at the site 
irregularly. 

Hirundapus 
caudacutus 

White-throated 
Needletail  

- M Moderate  
Overfly habitat only. 

Artamus 
cyanopterus 
cyanopterus 

Dusky 
Woodswallow  

V - Moderate Small amount of foraging habitat of no 
special importance occurs in the study 
area. 

Daphoenositta 
chrysoptera 

Varied Sittella V - Moderate Small amount of foraging habitat of no 
special importance to be impacted 
occurs in the study area. Not observed 
during targeted survey.  

Glossopsitta 
pusilla 

Little Lorikeet V - Known Hollow-bearing trees (including stags) 
that may be utilised by this species 
occur in the study area. Small amount 
of foraging habitat of no special 
importance to be impacted occurs in 
the study area. 

Hieraaetus 
morphnoides 

Little Eagle V - Known Small amount of foraging habitat of no 
special importance to be impacted 
occurs in the study area. No nests 
recorded in the study area.  

Ninox strenua Powerful Owl V - Moderate 
(foraging only) 

No suitable breeding habitat present. 
Small amount of foraging habitat of no 
special importance occurs in the study 
area. Lack of prey species recorded 
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Scientific 
name 

Common 
Name 

Status Likelihood of 
occurrence 
within the 
study area 

Habitat present 

BC 
Act 

EPBC 
Act 

during spotlighting surveys.  

Ardea ibis Cattle Egret  - M High Small amount of foraging habitat of no 
special importance occurs in the study 
area. Not observed during targeted 
survey. 

Ardea alba Great Egret  - M Moderate Small amount of foraging habitat of no 
special importance occurs in the study 
area. Not observed during targeted 
survey. 

Myiagra 
cyanoleuca 

Satin 
Flycatcher  

- M Moderate Small amount of foraging habitat of no 
special importance occurs in the study 
area. Not observed during targeted 
survey. 
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3.4.3 Aquatic habitat 

The proposal is located approximately two kilometres to the east of the Nepean River. Within the study 

area there are three unnamed tributaries/drainage lines that are directly traversed by the proposal and all 

drain in a westerly direction towards the Nepean River (Figure 3-3). The three drainage lines are described 

in detail in the main REF document and summarised below: 

 The major drainage line traversed by the proposal controls runoff from three drainage structures. 

The tributary is an ephemeral third order stream (Strahler) with limited upstream catchment. During 

the field surveys (February, June and October 2018), water levels were observed to be very low, 

consisting of shallow intermittent pools and unlikely to contain water during dry weather.  

 The upstream section of the major drainage line between the Hume Motorway and Menangle Road 

is a grassy minor gully with limited water and channel definition. As the waterway is an ephemeral, 

third order drainage line with limited aquatic habitat, it has not been identified as key fish Habitat 

(DPI, 2013). With respect to fish passage it is classified ‘Class 4’ unlikely Key Fish Habitat (Fairfull 

and Witheridge 2003). 

 Downstream of the major drainage line approximately 200 meters to the west of the Hume 

Motorway the banks are more densely vegetated and the waterway is wider. There are nearby farm 

dams located along this section which contain emergent macrophytes.  It is likely that this 

downstream section of the tributary including the farm dams would contain more aquatic habitat 

characteristics including instream aquatic macrophytes. This section of the tributary has been 

conservatively classified as Type 2’ moderately sensitive key fish habitat (however typically farm 

dams are not considered key fish habitat). With respect to fish passage the downstream tributary is 

classified ‘Class 3’ minimal key fish habitat (Fairfull and Witheridge 2003). 

 The minor drainage lines will be traversed by the proposal and currently drain under the Hume 

Motorway in a westerly direction. These waterways have limited instream aquatic habitat, are 

surrounded by cleared farmland and macrophytes are restricted to sparse rushes along the banks. 

These drainage lines have not been identified as Key Fish Habitat (DPI 2013). With respect to fish 

passage they are classified ‘Class 4’ unlikely key fish habitat (Fairfull and Witheridge 2003). 
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3.5 Areas of outstanding biodiversity value  

No Areas of outstanding biodiversity value (AOBV) occur within or in the vicinity of the subject site. AOBV 

would not be impacted by the proposal. AOBV have not been considered further in this assessment.   

3.6 Wildlife connectivity corridors  

OEH (2018a) have mapped Koala corridors in the vicinity of the study area, classified as Primary, 

Secondary and Tertiary corridors. A secondary Koala corridor mapped by OEH (Figure 3-4) extends west 

from Noorumba Reserve to within approximately 450 metres of the proposal footprint. No mapped Koala 

corridors traverse the study area.  

There is a local population of Koalas inhabiting the large expanse of bushland which occurs to the east of 

the study area (Figure 3-4), however, records show that the Koala rarely occurs west of the study area. 

This is likely due to fragmented and poor condition habitat as well as the presence of existing barriers such 

as the Hume Highway. The potential Koala foraging habitat in the study area is fragmented by existing land 

uses such as the highway and local roads, agriculture and rural residential development.  

3.7 State Environmental Planning Policy (SEPP) No. 44 - Koala 
Habitat Protection 

State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 44) aims to encourage the 

proper conservation and management of areas of natural vegetation that provide habitat for Koalas. This is 

to ensure a permanent free-living population is maintained over their present range and to reverse the 

current trend of Koala population decline by: 

a) requiring the preparation of plans of management before development consent can be granted in 

relation to areas of core Koala habitat 

b) encouraging the identification of areas of core Koala habitat 

c) encouraging the inclusion of areas of core Koala habitat in environment protection zones. 

A number of criteria in the SEPP are to be considered during an assessment of potential Koala habitat. 

These criteria are set out and assessed below. 

1. Does the policy apply? Does the subject land occur in a Local Government Area (LGA) identified 

in Schedule 1 of the policy? 

The study area occurs in the Campbelltown LGA, which is listed under Schedule 1 of the SEPP. 

2. Is the landholding to which the DA applies greater than 1 hectare in area? 

Yes. 

3. Is the land potential Koala habitat? Does the site contain areas of native vegetation where the 

trees of types listed in Schedule 2 constitute at least 15% of the total number of trees in the upper 

or lower strata of the tree component? 

Eucalyptus tereticornis is the only listed feed tree species which was recorded in the study area in the 

current survey. In some locations, Eucalyptus tereticornis would be considered to represent at least 15% of 

the total number of trees in the upper or lower strata. Therefore the land is considered potential Koala 

habitat under SEPP 44. 
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4. Is the land core Koala habitat? 

Under the SEPP core Koala habitat means an area of land with a resident population of Koalas, evidenced 

by attributes such as breeding females (that is, females with young) and recent sightings of and historical 

records of a population. An important population of Koalas is known to occur in the locality, with over 1,321 

records of Koalas within a 10 km radius of the subject site, almost all of which occur to the east of the study 

area (Figure 3-4). Records show that the Koala is rarely recorded west of the study area. This is likely to be 

due to the fragmented and poor condition habitat and the presence of existing barriers such as the Hume 

Highway. No individuals were recorded during the field survey, however recent Bionet records show that 

the Koala utilises habitats in close vicinity to the study area, at least on an occasional basis (three records 

at Broughton Anglican College).  

However, it is considered unlikely that the study area contains core Koala habitat as defined in SEPP 44, 

given the poor condition of the habitats in the study area and the absence of any signs of the species 

during targeted surveys undertaken as part of this assessment.  

Conclusion 

The study area does not contain core habitat for Koala as defined by SEPP 44. Therefore, a Koala Plan of 

Management is not required. 

3.7.1  Review of State Environmental Planning Policy 44 – Koala Habitat 

Protection 

SEPP 44 is currently under review (DPE 2016). The key changes in the proposed amended SEPP relate to 

the (DPE 2016):  

 definitions of Koala habitat 

 list of tree species 

 list of councils 

 development assessment process.  

The definitions in the policy need to be amended to clearly articulate the meaning of Koala habitat (DPE 

2016), including the identification of additional tree species. The SEPP currently recognises ten tree 

species, however proposed amendments to SEPP 44 include a list of 65 tree species that is responsive to 

the variation in Koala habitat and behaviour (DPE 2016). An amended definition of Koala habitat will 

include any area where Koalas are present, regardless of the tree species (DPE 2016).  

3.8 Matters of National Environmental Significance 

3.8.1 Threatened ecological communities  

Two PCTs that meet the description of TECs under the EPBC Act were recorded in the study area (Figure 

3-5): 

 PCT850 Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, 

Sydney Basin Bioregion meets the definition of Cumberland Plain Shale Woodlands and Shale-

Gravel Transition Forest; 

 PCT 1800 Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter valley meets 

the definition of Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South 

East Queensland ecological community.  
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Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest  

Only one patch of PCT 850 occurring in the study area meets the condition thresholds detailed in the Policy 

Statement for Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest (DEWHA 2010). 

Cumberland Plain Woodland and Shale/Gravel Transition Forest is considered present if the following 

occurs (DEWHA 2010):  

Condition Thresholds from EPBC Act Policy 

Statement 

PCT 850 in the study area  

Modetate

_Bursaria 

Moderate

_Grass 

Low_

Olive 

Low_

Grass 

DNG 

Native trees are present with a minimum projected foliage 
cover of 10%; and 

Yes No Yes Yes No 

The patch of the ecological community is 0.5 ha or greater 
in size; and 

Yes - Yes Yes - 

At least 50% of the perennial understorey vegetation cover 
present is made up of native species; or 

Yes - No No* - 

The patch is 5 ha or greater in size and at least 30% of the 
perennial understorey vegetation cover present is made 
up of native species; or 

No - No No - 

The patch is contiguous with a native vegetation patch that 
is 5 ha or greater in size and at least 30% of the perennial 
understorey vegetation cover present is made up of native 
species; or 

No - No No - 

The patch contains at least one tree per ha that is a large 
(greater than or equal to 80 cm dbh) or has a hollow and 
at least 30% of the perennial understorey vegetation cover 
present is made up of native species 

Yes - No No - 

Meets condition thresholds? Yes No No No No 

*Excluding the cosmopolitan species Cynodon dactylon 

The one patch of PCT 850 that meets the criteria for EPBC Act listed Cumberland Plain Shale Woodlands 

and Shale-Gravel Transition Forest in the study area is the patch mapped as PCT850: Moderate_Bursaria 

(Figure 3-5). The remaining patches in the study area were either too small, did not support a native 

canopy of over 10% projected foliage cover or did not have a sufficient proportion of native species cover in 

the understorey. PCT 850: Moderate_Bursaria is therefore the only patch of EPBC listed Cumberland Plain 

Shale Woodlands and Shale-Gravel Transition Forest in the study area that may be impacted by the 

proposal and is eligible to be considered under the EPBC Act for actions that may require referral to the 

Australian Government.  

The EPBC Act Policy Statement for Cumberland Plain Shale Woodlands and Shale-Gravel Transition 

Forest (DEWHA 2010) was used to determine that the patch of PCT850: Moderate_Bursaria occurring in 

the study area aligned with the TEC, as detailed below: 
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Criteria from EPBC Act Policy Statement PCT850 in the study area  

It typically occurs on flat to undulating or hilly terrain, at 

elevations up to about 350 m above sea level, and on clay 

soils (derived from Wianamatta Group shales), with some 

occurrences on other soils.  

The topography of the study area ranges 

from flat to undulating. The soil landscapes 

of the study area are derived from 

Wiannamata Group Shales. 

The elevation of the study area ranges 

from 80 metres Australian Height Datum 

(AHD) to 140 metres AHD. 

Annual rainfall in the region typically lies within the range of 

700–900 mm.  

Mean annual rainfall at the Campbelltown 

(Station 068081) is 824 mm. 

The tree canopy is typically dominated by Eucalyptus 

moluccana, E. tereticornis, and/or E. fibrosa (Red Ironbark). 

Other canopy species may occur in association with the 

typical dominants and may be locally dominant at some sites, 

depending on local variation in the landscape. Smaller trees 

and shrubs grow underneath the tree canopy. The vegetation 

on the ground is a mix of grasses and herbs. 

PCT 850_Moderate_Bursaria in the study 

area is consistent with this floristic 

description, including two of the three listed 

dominant canopy species, one of the listed 

dominant shrubs and eight of the listed 

groundcover species.  

It mostly occurs within the Cumberland subregion of the 

Sydney Basin bioregion (as defined by the Interim 

Biogeographic Regionalisation for Australia—IBRA v6.1), with 

some occurrences extending into neighbouring subregions. 

The study area is in the Sydney Basin 

Bioregion 

The ecological community is known to occur in these local 

government areas: Auburn, Bankstown, Baulkham Hills, 

Blacktown, Camden, Campbelltown, Fairfield, Hawkesbury, 

Holroyd, Liverpool, Parramatta, Penrith and Wollondilly 

The study area is in the Campbelltown 

LGA 

 

Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East Queensland 

ecological community 

The EPBC Act Conservation Advice for Coastal Swamp Oak (Casuarina glauca) Forest was used to 

determine that the patch of PCT 1800 occurring in the study area aligned with the TEC, as detailed below:  

Criteria from EPBC Act Conservation Advice PCT1800 in the study 

area  

Occurs from south-east Queensland to southern NSW within the South Eastern 

Queensland, NSW North Coast, Sydney Basin, or South East Corner 

bioregions 

The study area is in the 

Sydney Basin Bioregion 

Occurs in coastal catchments at elevations up to 50 m ASL, typically less than 

20 m ASL, on coastal flats, floodplains, drainage lines, lake margins, wetlands 

and estuarine fringes where soils are at least occasionally saturated, water-

logged or inundated. There are also minor occurrences on coastal dune swales 

or flats, particularly deflated dunes and dune soaks. 

The elevation of the study 

area ranges from 80 

metres Australian Height 

Datum (AHD) to 140 

metres AHD.  

Occurs on soils derived from unconsolidated sediments (including alluvium), 

typically hydrosols (grey-black clay-loam and/or sandy loam soils) and 

sometimes organosols (peaty soils). It may occur in transitional soils (or 

catenas) where shallow unconsolidated sediments border lithic substrates 

PCT1800 occurs on 

alluvial soils in the study 

area.   
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Criteria from EPBC Act Conservation Advice PCT1800 in the study 

area  

Has an open woodland, woodland, forest, or closed forest structure, with a tree 

canopy that has a total crown cover of at least 10 per cent. 

PCT 1800 in the study 

area is an open forest 

structure, with a canopy 

cover of greater than 10 

per cent.  

Has a canopy of trees dominated by Casuarina glauca (swamp-oak, swamp 

she-oak). 

Casuarina glauca is the 

dominant canopy species 

in PCT 1800 in the study 

area.  

 

The entirety of PCT 1800 mapped as occurring in the study area meets the condition thresholds detailed in 

the Commonwealth conservation advice for Coastal Swamp Oak (Casuarina glauca) Forest. Coastal 

Swamp Oak (Casuarina glauca) Forest in the study area meets the condition thresholds for Moderate 

Quality Category C, as the patch contains: 

 Non-native species comprise less than 80% of total understorey vegetation cover, and transformer 

species comprise less than 50% of total understorey vegetation cover; and 

 A large or medium patch that meets key diagnostics and has some native understorey. 

3.8.2  Threatened species, populations and migratory species 

Threatened species, populations and migratory species listed under the EPBC Act that have the potential 
to occur in the study area were identified in the desktop assessment as detailed in section 3.4 and 
Annexure B. 
 
In summary: 
 

 Pimelea spicata was recorded in the study area, which is listed as Endangered on the EPBC Act. 

 One species of threatened fauna has been recorded (Grey-headed Flying-fox, listed as vulnerable) and 
a further five threatened or migratory species are considered to have a moderate to high likelihood of 
occurrence. These include the vulnerable Koala and the migratory White-throated Needletail, Cattle 
Egret, Great Egret and Satin Flycatcher.  

 
No world, national heritage areas or wetlands of importance were identified within the study area. 
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4. Avoidance and minimisation  
In accordance with the BAM, proponents must demonstrate the measures employed to avoid, mitigate and 

offset impacts of a project on biodiversity values. Conceptually, the best approach to managing the impacts 

of development on biodiversity starts by examining the potential for impact avoidance. Once exhausted, 

impact minimisation represents the next level of consideration. The last and least preferable option is the 

use of biodiversity offsets. This section of the report outlines the avoidance and minimisation measures that 

Roads and Maritime has incorporated into the project design or will employ during construction, operation 

or completion of the project to reduce impacts on biodiversity values.   

The REF details that the Spring Farm Parkway road corridor was established as part of the Menangle Park 

Urban Structure Plan by the Department of Planning and Environment. The approach to options 

development was guided by the established road corridor. As detailed in the REF, new alignment options 

were not considered in detail as they would require reconfiguration of the Menangle Park Urban Structure 

Plan and Indicative Street Layout Plan, included in the Revised Menangle Park Planning Proposal. A 

summary of alternatives and options considered are summarised in the main REF document. 

Roads and Maritime has committed to the following measures to avoid and minimise environmental 

impacts from the proposal: 

 Overlay and consideration of the proposal footprint on aerial photography together with information on 

constraints such as vegetation mapping, Bionet Atlas database information, cadastral information, 

property boundaries including conservation reserve boundaries, existing roads and utility corridors etc. 

 Review of the location of specific temporary project infrastructure (site compounds) relative to 

vegetation on aerial photography and regional vegetation mapping  

 Clearing restricted to the vegetation occurring within the development 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 clearing footprint 

are marked and protected. The pre-clearing survey will follow the Roads and Maritime Biodiversity 

Guidelines Guide 1 (Pre-clearing process) (RTA 2011). If threatened species are recorded during pre-

clearing surveys, work will be stopped immediately and the Roads and Maritime Unexpected 

Threatened Species Find Procedure in the Roads and Maritime Biodiversity Guidelines Guide 1 (Pre-

clearing 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 Roads and Maritime Biodiversity Guidelines - Guide 2 (Exclusion zones) 

(RTA 2011). 

 An appropriately skilled ecologist on site during clearing operations to ensure hollow-bearing trees 

outside the development 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 Roads and Maritime Biodiversity Guidelines Guide 4 (Clearing of 

vegetation and removal of bushrock) (RTA 2011). Fauna handling will be undertaken in accordance 

with Roads and Maritime Biodiversity Guidelines - Guide 9 (Fauna handling) (RTA 2011). 

 

Measures to further avoid and minimise the construction footprint and native vegetation or habitat removal 

will be investigated during detailed design and implemented where practicable and feasible. Where 

significant features could not be avoided, Roads and Maritime is committed to the identification of mitigation 

measures to minimise impacts, or compensation (i.e. offset measures) if impacts are not able to be 

sufficiently mitigated. 
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5. Impact assessment 
The range of potential impacts to biodiversity likely to occur as a result of the proposal includes: 

 Removal of native vegetation 

 Removal of threatened fauna species habitat and habitat features 

 Removal of threatened plants 

 Aquatic impacts 

 Groundwater dependent ecosystems 

 Changes to hydrology 

 Injury and mortality of fauna 

 Wildlife connectivity and habitat fragmentation 

 Edge effects on adjacent native vegetation and habitat 

 Invasion and spread of weeds 

 Invasion and spread of pests 

 Invasion and spread of pathogens and disease 

 Noise, light and vibration. 

The following sections detail the likely extent, nature and duration of the potential impacts to biodiversity as 

a result of the proposal. 

5.1 Construction impacts 

5.1.1  Removal of native vegetation 

The proposal will require the removal of areas of native and non-native vegetation within the nominated 
impact area. The type, area and status of each vegetation community to be removed is detailed in Table 
5-1 and shown in Figure 3-1. 
 
The majority of vegetation to be removed by the proposal is non-native exotic vegetation (mainly pasture 
grasses). A total of 2.39 hectares of native vegetation (including 1.92 hectares of Grey Box - Forest Red 
Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin Bioregion (PCT 850), and 
0.476 hectares of Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter valley (PCT 
1800) would be removed as a result of the proposal.  
 

As discussed in section 3.2, PCT 850 aligns to the TEC Cumberland Plain Woodland. The areas of this 
community to be removed constitute various patches of differing quality as shown in Table 5-1. It includes 
woodland and derived native grassland forms of the community that variously meet the condition 
requirements for listing at the State and/or Commonwealth level.  
 
In summary, Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain to 
be removed by the proposal includes the following: 
 0.19 hectares of the EPBC Act listed community 

 1.92 hectares of the BC Act listed community. 
 
As detailed in Section 3, PCT 1800 aligns to the TEC Swamp Oak Floodplain Forest, which is listed on both 
the TEC and EPBC Acts. The areas of this community to be removed constitute a small area in low 
condition (0.47 hectares), as shown in Table 5-1. 
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An assessment of the significance of potential impacts of the proposal on Cumberland Plain Woodland 
TEC and Swamp Oak Floodplain Forest TEC was undertaken according to relevant Commonwealth and 
State guidelines (Annexure C). The outcome of the assessments of significance indicated that the proposal 
is unlikely to have a significant impact on the listed TECs. The results of the assessments are summarised 
in section 5.4. 
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Table 5-1: Impacts on vegetation 

Plant community type 

(PCT) 

PCT zone Status Total 

within 

study 

area (ha) 

Direct 

impact 

(ha) 1 

Indirect 

impact 

(ha) TSC 

Act 

EPBC Act 

PCT 850 Grey Box - 

Forest Red Gum grassy 

woodland on shale of the 

southern Cumberland 

Plain, Sydney Basin 

Bioregion 

PCT850 

Moderate – 

Bursaria 

Cumberland 

Plain 

Woodland 

CEEC 

Cumberland 

Plain Shale 

Woodlands 

and Shale-

Gravel 

Transition 

Forest 

CEEC 

0.67 0.19 0.09 

PCT850 

Moderate – 

Grass 

Cumberland 

Plain 

Woodland 

CEEC 

- 0.33 0 0.02 

PCT850 Low – 

Olive 

Cumberland 

Plain 

Woodland 

CEEC 

- 10.79 1.06 0.73 

PCT850 Low – 

Grass 

Cumberland 

Plain 

Woodland 

CEEC 

- 4.09 0.65 0.27 

PCT850_Derived 

Native Grassland 

Cumberland 

Plain 

Woodland 

CEEC 

- 1.40 0.02 0.11 

Total CPW   17.27 1.92 1.22 

PCT 1800 Swamp Oak 

open forest on riverflats 

of the Cumberland Plain 

and Hunter valley 

PCT1800_Low Swamp Oak 

Floodplain 

Forest EEC 

Coastal 

Swamp Oak 

(Casuarina 

glauca) 

Forest EEC 

2.76 0.47 0.28 

Total SOFF   2.76 0.47 0.28 

Total       

1- Area to be cleared based on ground-truthed vegetation mapping within the study area. 

5.1.2  Removal of threatened fauna habitat  

Developments can impact upon fauna in a number of ways. The significance of an impact would be 

greatest if any of the following situations occur: 

 Death or injury of individuals 
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 Loss or disturbance of limiting foraging resources 

 Loss or disturbance of limiting breeding resources.  

Limiting resources are those that are important for a particular species survival. For example animals that 

only feed on certain types of plants or breed in certain habitats such as caves or tree hollows. 

As detailed in section 3.4.2, the study area provides known habitat for five threatened fauna species 
(including one probable recording) and potential habitat for a further fifteen species (Table 5-2). These 
include birds, bats, mammals and invertebrates. 
 
The proposal will result in the removal of the following within the impact area which provide known and 
potential foraging and roosting/nesting resources for these species: 
 

 2.39 hectares of woodland vegetation 

 Approximately eight hollow bearing trees/stags. 
 

Those threatened and migratory fauna species likely to be impacted by the proposal via removal of limiting 

habitat, include: 

 Cumberland Plain Land Snail 

 Grey-headed Flying-fox 

 Hollow-dependant bats: Eastern Freetail-bat, Greater Broad-nosed Bat and Southern Myotis 

 Koala.  

Detailed consideration of the likely impacts to each of the species with the potential to be impacted by the 
proposal is provided in the Assessments of Significance (Annexure C). Table 5-2 provides a summary of 
the potential impact considered for each of these species and the outcome of the assessment. A summary 
of the findings is provided below. 
 
Table 5-2: Impacts on threatened fauna and fauna habitat 

Scientific 
name 

Common 
Name 

Status Likelihood of 
occurrence 
within the 
study area 

Potential to be impacted Assessment 
of 
Significance 
undertaken? 

BC 
Act 

EPBC 
Act 

Meridolum 
corneovirens  

Cumberland 
Plain Land 
Snail  

V - Moderate 
Potential – 1.92 ha of marginal habitat to 

be removed by the proposal. 

Yes. No 
significant 
impact. 

Pteropus 
poliocephalus 

Grey-headed 
flying-fox  

v - Recorded Potential – Impacts would be limited to a 

small amount (2.39 ha) of foraging habitat 
of no special importance.   

Yes. No 
significant 
impact. 

Mormopterus 
norfolkensis 

Eastern 
Freetail Bat  

V - Recorded Potential – Eight hollow-bearing trees 

(including three stags) would be removed 
by the proposal. The bat species are not 
likely to be roosting locally, given that 
species did not appear in the recordings 
early in the evening (songmeter data). 
However foraging habitat would be 
impacted (2.39 ha removed).  

Yes. No 
significant 
impact. 

Phascolarctos 
cinereus 

Koala V V Moderate Potential – Limited access to site due to 

surrounding infrastructure but could occur 
and feed trees to be removed (2.39 ha of 
foraging habitat removed).  

Yes. No 
significant 
impact. 

Scoteanax 
rueppellii 

 

Greater 
Broad-nosed 
Bat 

V - Recorded Potential – Eight hollow-bearing trees 

(including three stags) would be removed 
by the proposal. The bat species are not 
likely to be roosting locally, given that 
species did not appear in the recordings 
early in the evening (songmeter data). 

Yes. No 
significant 
impact. 
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Scientific 
name 

Common 
Name 

Status Likelihood of 
occurrence 
within the 
study area 

Potential to be impacted Assessment 
of 
Significance 
undertaken? 

BC 
Act 

EPBC 
Act 

However foraging habitat would be 
impacted (2.39 ha removed). 

Miniopterus 
australis 

Little 
Bentwing-bat  

V - Moderate Negligible – Breeding/roosting habitat 
not present. Small amount (2.39 ha) of 

potential foraging habitat with no special 
importance to be impacted only.  

No 

Miniopterus 
schreibersii 
oceanensis  

Eastern 
Bentwing-bat  

V - Moderate 
(foraging only)  

Negligible – Breeding/roosting habitat 
not present. Small amount (2.39 ha 

removed) of potential foraging habitat of no 
special importance to be impacted only.  

No 

Myotis 
macropus  

Southern 
Myotis  

V - Moderate Potential – proposal would result in the 

removal of a number of farm dams and 
minor tributaries in the study area that 
could be used as foraging habitat (2.39 ha 
removed)..  The species was not recorded 
during targeted surveys and is therefore 
unlikely to be roosting/breeding nearby.  If 
the species does occur in the study area it 
is likely to forage at the site irregularly. 

Yes. No 
significant 
impact. 

Hirundapus 
caudacutus 

White-throated 
Needletail  

- M Moderate 
(overfly only) 

None 
No 

Artamus 
cyanopterus 
cyanopterus 

Dusky 
Woodswallow  

V - Moderate Negligible – Small amount of foraging 

habitat of no special importance to be 
impacted 

No 

Daphoenositta 
chrysoptera 

Varied Sittella V - Moderate Negligible – Small amount of foraging 

habitat of no special importance to be 
impacted. Not observed during targeted 
survey.  

No 

Glossopsitta 
pusilla 

Little Lorikeet V - Known Potential – Eight hollow-bearing trees 

(including three stags) would be removed 
by the proposal. A small amount of 
foraging habitat would be impacted (2.39 
ha removed). 

Yes. No 
significant 
impact. 

Hieraaetus 
morphnoides 

Little Eagle V - Known Potential – Small amount of foraging 

habitat of no special importance to be 
impacted. No nests recorded in the study 
area. 

Yes. No 
significant 
impact. 

Ninox strenua Powerful Owl V - Moderate 
(foraging only) 

Negligible – No suitable breeding 
habitat present. Small amount of foraging 

habitat of no special importance to be 
impacted. Lack of prey species recorded 
during spotlighting surveys.  

No 

Ardea ibis Cattle Egret  - M High Negligible – Small amount of foraging 

habitat of no special importance to be 
impacted. Not observed during targeted 
survey. 

No 

Ardea alba Great Egret  - M Moderate Negligible – Small amount of foraging 

habitat of no special importance to be 
impacted. Not observed during targeted 
survey. 

No 

Myiagra 
cyanoleuca 

Satin 
Flycatcher  

- M Moderate Negligible – Small amount of foraging 

habitat of no special importance to be 
impacted. Not observed during targeted 
survey. 

No 

Threatened birds and bats 

Fauna habitats to be removed as part of the proposal may provide shelter/roosting/nesting and foraging 
habitat to the threatened/migratory birds and bats listed in Table 5-2. However, the habitats recorded in the 
impact area were not considered to provide limiting or important habitat for any of these species. This was 
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mainly due to the fact that the habitat to be removed is made up of isolated, narrow patches and is 
generally highly disturbed and subject to edge effects. Approximately 3,800 hectares of similar native 
woodland/forested habitat occurs within the locality of the study area which would not be impacted by the 
proposal. Thus the proposal will result in the removal of a relatively small proportion (about 0.06 per cent) 
of similar habitat present within the locality. Based on the highly mobile, wide ranging nature of these 
species and the prevalence of potential habitat within the locality, it is likely that the potential foraging and 
roosting habitat within the impact area represents marginal habitat and these species are considered 
unlikely to be dependent on the resources in the impact area for survival. 
 

With respect to hollow dependant fauna, eight potential nest/breeding trees may be removed as a result of 

the proposal. Within the areas comprehensively surveyed for hollow bearing trees, 66 trees were recorded 

supporting hollows. Seven of these trees were located within the impact area. This represents 12% of the 

breeding resources present within the areas surveyed for hollow bearing trees. Given time constraints, the 

entire study area could not be comprehensively surveyed for hollow bearing trees; survey effort focussed 

on areas of suitable and preferred habitat within the impact area (more heavily wooded areas most likely to 

support hollow bearing trees and foraging resources. 

 

The hollows located within the impact area were not of sufficient size to support owl species. Further, 
spotlighting revealed a lack of prey species and therefore the habitats in the study area are considered 
marginal foraging habitat only for the Powerful Owl. 
 
While it is unknown if other hollow-dependant fauna utilise the resources within the impact area for 
breeding, in order to compensate for the loss of this limiting resource throughout the landscape, alternative 
breeding habitat (nest boxes) will be installed in preferred breeding trees that have no hollows within the 
study area and broader landscape to assist in compensating for any loss of potential breeding habitat. 
 
Given the large area of similar habitat available within the broader study area and beyond, and the likely 
presence of suitable breeding and foraging resources within these areas, the removal of eight hollow 
bearing trees/stags and a relatively small proportion of woodland habitat was considered unlikely to have a 
significant impact on any of these species. 

Cumberland Plain Land Snail 

Targeted surveys did not locate any individuals of Cumberland Plain Land Snail in the study area.  

 

Clearing for the proposal would remove approximately 1.92 ha of potential, marginal habitat for the 
Cumberland Plain Land Snail.  The area of potential habitat to impacted is relatively degraded and does not 
support optimal habitat for this species. It has been and is subject to clearing, grazing and fragmentation 
with a lack of logs and leaf litter.  

 

Larger areas of similar habitat within the locality and the broader region are well reserved (e.g. Mount 
Annan Botanic Gardens) and therefore the removal of a relatively small amount of marginal habitat 
represents a negligible amount of the habitat available within the locality (0.06 per cent of CPW (Shale Hills 
Woodland and Shale Plains Woodland) mapped locally (OEH 2013)).  

 

Therefore, the impacts on potential habitat are unlikely to have a significant impact on the local population 

of the Cumberland Plain Land Snail. 

Koala 

No Koalas were recorded during the field survey. The Bionet Atlas has 1,321 records of Koalas within a 10 

kilometre radius of the study area. There is a large population of Koalas inhabiting the large expanse of 

bushland occurring to the east of the study area (Figure 3-4). However, records show that the Koala is 

rarely recorded west of the study area. This is likely to be due to the fragmented and poor condition habitat 

and the presence of existing barriers such as the Hume Highway. Three recent records of the Koala occur 

to the immediate east of the study area, within Broughton Anglican College (Figure 3-4). A viable local 

population of Koala occurs in the locality. Bionet records indicate that Koalas may use the areas in the 
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close vicinity of the study area at least on an occasional basis. It is unlikely, however that the study area 

supports a breeding population of Koalas. 

The existing highway presents a barrier to movement for the Koala, however the species could occur in the 

study area and potential foraging habitat for the Koala would be impacted by the proposal. The proposal 

would result in the removal of 2.39 ha of native vegetation which represents potential foraging habitat for 

this species. The majority of the vegetation to be removed consists of narrow bands located adjacent to the 

existing road corridor (which runs through the centre of the study area), and the margins of a few small 

patches of vegetation – some of which would not be impacted by the proposal. The study area has been 

subject to previous clearing and habitat at the site is patchy. Approximately 3,800 ha of similar habitat 

(Shale Plains Woodland, Shale Hills Woodland, Alluvial Woodland) has been mapped within the locality 

(OEH 2013), therefore the proposal would result in the removal of about 0.06 percent of potential habitat in 

the locality for the species. The native vegetation present along the creekline in the south of the study area 

would not be impacted by the proposal and would also represent suitable potential habitat for the species.  

The habitat present in the study area is patchy and generally degraded and there is limited access to the 

area (Hume Highway barrier), the study area is unlikely to constitute important habitat for the local 

population of the species occurring to the east of the study area. Therefore, the removal of a relatively 

small proportion of potential habitat is unlikely to have a significant impact on the local Koala population. 

5.1.3  Removal of threatened flora 

A population of Pimelea spicata was recorded in the study area (approximately 161 plants recorded within 

the CPW_Moderate_Grass vegetation zone, as shown in Figure 3-3). The recorded population is outside 

the area of impact for the proposal (Figure 3-3). Detailed consideration of the likely impacts of the proposal 

on Pimelea spicata is provided in the Assessments of Significance (Annexure C). Given no known plants 

would be removed as a result of the proposal, the proposal is not likely to have a significant impact on 

Pimelea spicata.  

 

No other threatened flora species were detected within the study area during the field survey, and no other 

threatened flora species are considered likely to occur.  

5.1.4  Aquatic impacts 

Construction activities would occur near or within watercourses located in the study area. As detailed in 

the main REF document, construction in proximity to watercourses could impact on water quality due to 

the disturbance of the bed and banks resulting in erosion and sedimentation, alteration of downstream 

flows and scouring of the bed near culvert inlets and outlets. Removal of vegetation, stripping of topsoil 

and sediment associated with general earth works can impact on water quality during construction if runoff 

is allowed to mobilise exposed soils particularly when these sites are located close to waterways. 

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. 

 

Construction works may also require some obstruction to potential fish passage during works on the creek 

crossings. The installation of any culverts is also considered a Key Threatening Process for in-stream 

structures and other mechanisms that alter natural flows. Culverts already occur under the Hume Highway 

and will be widened as a result of the proposal, thus altering shading regimes of waterways. 

 
Construction works are likely to result in the temporary displacement of aquatic fauna (such as frogs and 

tadpoles) and temporary changes to the turbidity and sedimentation of waterways.  
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Potential impacts to aquatic habitats through sedimentation and run-off from construction impacts will be 

mitigated and managed through safeguards detailed within a comprehensive site Construction and 

Environmental Management Plan (CEMP). This will be developed 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). 

 
As per the NSW DPI Policy and Guidelines for fish habitat, under s199 of the FM Act, the Minister for 
Primary Industries is to be consulted over any dredging or reclamation works carried out, or proposed to be 
authorised, by a public authority (other than a local government authority) (i.e. any excavation within, or 
filling or draining of, water land or the removal of woody debris, snags, rocks or freshwater native aquatic 
vegetation or the removal of any other material from water land that disturbs, moves or harms these in-
stream habitats); and a Part 7 Fisheries Management Act Permit may be required. 

5.1.5  Injury and mortality 

Injury and mortality of fauna could occur during construction activities and during operation of the upgraded 
road. 

 

The removal of 2.39 ha of vegetation, including eight hollow bearing trees, may result in fauna injury and 
mortality for species such as bats, arboreal mammals, nesting birds, hollow dependent birds, reptiles and 
invertebrate species. Clearing machinery and plant has the potential to crush fauna resulting in death or 
injury. Measures to minimise potential impacts to fauna during the removal of vegetation will be 
implemented, including: 

 pre-clearing surveys by a qualified ecologist/fauna spotter-catcher to identify and re-locate ‘at risk’ fauna 

 following a two stage clearing process for hollow-bearing trees (which allows nesting/roosting species 
the opportunity to re-locate on their own) 

 detailed procedures to deal with unexpected fauna and threatened species finds. 
 
These measures are described in section 4 and 6. 
 
Local fauna are already currently exposed to the risk of injury and/or mortality from vehicle strike on the 
existing Hume Highway. The volume and speed of vehicular traffic is not expected to increase as a result of 
the proposal, however the width of the existing road will increase, and as such the proposal may increase 
the risk of vehicle/fauna interactions and fatalities. However, the increase is unlikely to be substantial as 
road speeds will be similar to what they are currently and the widening of the road will not expose local 
fauna to risks to which they are not already exposed.  
 
It is recommended that road kill be monitored during construction and operation of the road to monitor 
fauna mortalities and the potential requirement for ameliorative measures.  
 
The proposal will not result in the presence of new watering or feed sources or other artificial habitat 
adjacent to the road which may attract fauna.  

5.1.6  Key threatening processes 
As part of an assessment of impacts under the BC, FM and EPBC Acts, consideration must be given as to 

whether the action proposed constitutes, or is part of, a key threatening process (KTP) or is likely to result 

in the operation of, or increase the impact of a KTP on threatened biodiversity. The KTPs listed in Table 5-3 

are known to exist or have the potential to be exacerbated by the proposal. These KTPs constitute threats 

to biodiversity that may require management. Whilst the KTPs listed are an unavoidable impact of the 

proposal, the impact is minimal and amelioration measures implemented during and post proposed works 

are anticipated to mitigate against the associated impacts. 
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Table 5-3: Key threatening processes applicable to the proposal 

Key Threatening Process (BC Act and FM Act#)  EPBC Act 

Equivalent (x) 

Increased by proposal? 

Bushrock removal x Potential but unlikely 

Clearing of native vegetation  Yes 

Loss of hollow-bearing trees x Yes 

Removal of dead wood and dead trees x Yes 

Infection of frogs by amphibian chytrid fungus 
causing the disease chytridiomycosis 

 Potential but unlikely 

Infection of native plants by Phytophthora 
cinnamomi 

 Potential but unlikely 

Invasion and establishment of exotic vines and 
scramblers 

x Potential 

Invasion of native plant communities by exotic 
perennial grasses 

(only N. Aust) Potential  

Alteration to the natural flow regimes of rivers, 

streams, floodplains & wetlands  
 Potential 

Instream structures and other mechanisms that 

alter natural flows# 

 Yes 

The removal of large woody debris from NSW 

rivers and streams# 

 No 

#KTP listed on the FM Act.  

5.2 Indirect/operational impacts 

5.2.1  Wildlife connectivity and habitat fragmentation 

The proposal includes the widening of the existing road and the removal of some marginal areas of edge-

affected vegetation (2.39 hectares of woodland habitat). The patches of vegetation to be impacted by the 

proposal occur along the edges of the existing road and are small, isolated and in poor condition. The 

fauna habitat in the study area is already fragmented by existing land uses such as the Hume Highway and 

local roads, agriculture and rural residential development. The proposal is essentially an upgrade to an 

existing major road and new intersection and is unlikely to make traversing the landscape more difficult for 

local fauna given the existing fragmentation and barriers to movement.  
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There will be a slight increase in habitat fragmentation due to the removal of small patches of vegetation 

adjacent to the road. However, given the limited extent of clearing, the proposal is not expected to 

substantially further fragment habitat or impact upon wildlife connectivity across the landscape. 

5.2.2  Edge effects on adjacent native vegetation and habitat 

Edge effects are an indirect impact and relate to how ecological interactions are altered along the edge 
between two adjacent and competing land uses. Edge effects often result in an altered microclimate (light, 
heat and moisture) which can lead to a reduction in the resilience of native bushland, potential for weed 
invasion, and potential for altered predator-prey relationships.  
 
Given the existing fragmentation and small size of the patches of native vegetation to be impacted within 
the study area, these areas are already impacted by edge effects from adjoining roads and agricultural 
practices. No new edges would be created by the proposal. 
 
Weed invasion is currently prevalent throughout the study area adjacent to the existing road. In the case of 
the proposal, it is anticipated that the only un-mitigated edge effects will be a minor level of weed invasion 
into the vegetated areas adjacent to the road, however it should be noted that the vegetation to be 
impacted is already highly impacted by weed invasion. It is anticipated that such weed invasion would be 
limited to a few minor annual herbaceous weeds with, at worst, the potential for some invasion of perennial 
exotic grasses and Blackberry within two or three metres of the disturbance edge.  

5.2.3  Invasion and spread of weeds 

There is a high chance that weeds could be spread during the construction works as machinery and 
vehicles will pass through areas where there are high levels of weeds, and soil will be disturbed and 
transported around the area. The potential for invasion and spread of weeds will be mitigated and managed 
in accordance with Guide 6: Weed management of the Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA Proposals (RTA 2011) (see section 6).  

5.2.4  Invasion and spread of pests 

The proposal is located within a highly fragmented and cleared rural landscape. The removal of small areas 
of edge-affected vegetation adjacent to the road is considered unlikely to affect the distribution or 
abundance of pest species that may already be present across the landscape or lead to the invasion of 
additional pest species.  
 
Farm dams may harbour exotic or pest aquatic or fish species. Should de-watering of farm dams be 
required, a dewatering plan should be developed and implemented to avoid the introduction of exotic 
and/or pest species into local waterways.   

5.2.5  Invasion and spread of pathogens and disease 

The prevalence of pathogens and disease within the area is unknown. The spread of potential pathogens 
will be managed in accordance with Guide 2: Exclusion zones of the Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA Proposals (RTA 2011). 

5.2.6  Changes to hydrology 

As detailed in the main REF document, the operation of the proposal is likely to impact on water quality due 

to discharge of drainage. The operation of the proposal has the potential to alter existing hydrology which 
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may impact on water quality due to increased flow rates impacting on the bed and bank stability of existing 

watercourses, making them highly susceptible to erosion. Stream erosion increases sediment and nutrient 

loads leading to decreased water quality. 

The operation of the proposal also has the potential to impact on surface water quality from the spill of 

chemicals by vehicles using the road.  Given the distance to the Nepean River and the potential to 

incorporate some spill containment structures, impacts to water quality is expected to be minimal.  

The water quality treatment controls required to protect any environmentally sensitive receiving waterways 

would be incorporated in the proposal design and would address both acute (accidental spills) and chronic 

conditions (pollutant loads in surface rainfall runoff).  

5.2.7 Noise, light and vibration  

The study area is already subject to noise, light and vibration from traffic on the existing highway. Fauna 

habitat in the immediate vicinity of the highway 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.   

5.2.8 Groundwater dependent ecosystems 

The remnant vegetation communities in the study area are considered to have a high probability of being 
groundwater dependant ecosystems (refer to section 3.3) as identified by Serov et al. (2012).  

Hydrological regimes (including groundwater levels 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 
considered to be low.  

Considering groundwater levels are unlikely to be altered by the proposal, potential groundwater-dependant 

ecosystems are considered unlikely to be impacted. 

5.3 Cumulative impacts 

As detailed in the main REF document, a search of the Department of Planning and Environment’s Major 

Projects Register, Sydney South West Planning Panel and Campbelltown Council Development Application 

Register in September 2018 was carried out for Menangle Park and the surrounding suburbs of Menangle, 

Spring Farm and Glen Alpine. The identified projects are described in Table 5-4.  

Other developments likely to occur within the locality would be small scale projects and would be unlikely to 

result in cumulative impacts with the proposal.  

The proposal does not form part of a broader program of works. 

Table 5-4 provides an analysis of the contribution of the proposal to ecological impacts in a local and 

regional context due to development.  

Table 5-4: Other projects and developments within the area 

Project Biodiversity value 

impacted 

Construction impacts Operational impacts 

Campbelltown Hospital 

Redevelopment Stage 2 

Cumberland Plain 

Woodland 

0.33 ha of poor condition 

CPW cleared 

No operational impacts 

are anticipated. 
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Project Biodiversity value 

impacted 

Construction impacts Operational impacts 

The project involves the 

removal of existing parking 

and construction of on-

grade parking.  BDAR 

prepared by Eco Logical 

Australia (2018) 

River-flat Eucalypt 

Forest 

No construction impacts 

are anticipated 

No operational impacts 

are anticipated. 

Newnes Kaolin Sand 

Processing Plant  

(Lot 38 DP 1098588) 

This project is for the 

development of a plant for 

processing raw sand railed 

to site from an approved 

quarry and mine in the 

Blue Mountains. Sand will 

be processed to produce a 

range of products 

including kaolin for 

ceramic use and export 

and sand products for a 

range of industrial and 

construction uses.  

 

The processing plant 

would be located about 2.4 

kilometres west of the 

proposal and would be 

situated off Glenlee Road 

Springfarm.  

 

Preliminary Ecological 

Assessment has been 

undertaken (RPS 2016). 

The Environmental Impact 

Statement is currently in 

preparation. 

Cumberland Plain 

Woodland.  

No construction impacts 

are anticipated 

No operational impacts 

are anticipated 

River-flat Eucalypt 

Forest 

No construction impacts 

are anticipated 

No operational impacts 

are anticipated 

Fauna  Potential for increased 

mortality of fauna using the 

East-West Terrestrial 

Biodiversity Link, located 

to the north of the 

proposed development, 

due to increased heavy 

vehicle traffic in the 

existing industrial precinct.  

Potential for increased 

mortality of fauna using 

the East-West Terrestrial 

Biodiversity Link, located 

to the north of the 

proposed development, 

due to increased heavy 

vehicle traffic in the 

existing industrial 

precinct. 

 

Cumulative impacts of the above projects in the local area would result in an additional 0.33 hectares of 

Cumberland Plain Woodland being impacted. Adding this to the 1.92 ha of Cumberland Plain Woodland 

being removed as a result of the proposal, this totals 2.25 hectares of Cumberland Plain Woodland being 

impacted in the local area. The cumulative impacts of current local proposals on Cumberland Plain 

Woodland are not considered to be substantial.  

The cumulative impacts of fauna mortality are not considered to be substantial, given the existing impacts 

on fauna mortality in the local area from the Hume Highway. The impacts of the local projects, including the 

current proposal, are not likely to substantially increase the threat of fauna mortality in the local area.  

5.4 Assessments of significance  



 

Spring Farm Parkway Stage 1  

Biodiversity Assessment Report 68 

The following items of threatened and migratory biodiversity or their habitats would be potentially impacted 

by the proposal and require assessments of significance under the BC Act and/or EPBC Act: 

 Cumberland Plain Woodland (BC Act and EPBC Act) 

 Swamp Oak Floodplain Forest (BC Act and EPBC Act) 

 Pimelea spicata (BC Act and EPBC Act) 

 Cumberland Plain Land Snail (BC Act) 

 Little Lorikeet (BC Act) 

 Little Eagle (BC Act) 

 Grey-headed Flying-fox (BC Act and EPBC Act) 

 Hollow-dependant bats: Eastern Freetail-bat, Greater Broad-nosed Bat and Southern Myotis (BC Act) 

 Koala (BC Act and EPBC Act).  

A summary of the outcome of the assessments of significance is provided in Table 5-5. As detailed in 
Appendix C and summarised in section 5.1.2 and 5.1.3, none of the threatened biodiversity with the 
potential to occur were considered likely to be significantly impacted by the proposal. 
 
Table 5-5: Summary of the findings of significance assessments. 

BC Act significance assessments 

Threatened species, or communities Significance 

assessment question1 

Likely significant 

impact? 

A b c d e 

Cumberland Plain Woodland X N N N Y No 

Swamp Oak Floodplain Forest X N N N Y No 

Pimelea spicata N X N N Y No 

Cumberland Plain Land Snail N X N N Y No 

Little Lorikeet N X N N Y No 

Little Eagle N X N N Y No 

Grey-headed Flying-fox N X N N Y No 

Hollow-dependant bats: Eastern Freetail-bat, Greater 

Broad-nosed Bat and Southern Myotis 

N X N N Y No 

Koala N X N N Y No 

 

EPBC Act Assessments 

Threatened species, or communities Important population2 Likely significant 

impact? 

Cumberland Plain Shale Woodlands and Shale-Gravel 

Transition Forest 

X No 

Coastal Swamp Oak (Casuarina glauca) Forest X No 

Pimelea spicata X No 
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EPBC Act Assessments 

Grey-headed Flying-fox N No 

Koala Y No 

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

1. 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: 

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 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, 

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, 

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. 

2. 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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6. Mitigation  
Measures and safeguards to mitigate potential impacts of the proposal on threatened biodiversity are 

detailed in Table 6-1. They primarily include adherence to NSW Roads and Maritime’s established 

procedures and protocols for mitigating impacts to biodiversity and the environment. 

Key mitigation measures will include minimising impacts to any areas of Cumberland Plain Woodland and 

Swamp Oak Floodplain Forest adjacent to the impact area during the construction period and preventing 

any impacts to the known population of Pimelea spicata recorded in the study area. This will include clear 

demarcation of clearing zones, establishment of 10 metre buffer zones (where practicable) and the 

management of potential weed invasion, sedimentation and erosion.  

Installation of nest boxes will assist in compensating for the loss of hollow-bearing trees in the landscape.  

Connectivity structures, as detailed below, will be considered in the detailed design phase. 

6.1 Connectivity structures 

Fauna connectivity structures are considered in light of the fauna likely to utilise the study area and any 

local corridors that occur in the area. The Koala is the only threatened species that may utilise the habitats 

in the study area and which therefore may benefit from connectivity structures.  Other threatened fauna 

known or considered likely to utilise the habitats in the study area are generally highly mobile species (birds 

and bats) or, in the case of the Cumberland Plain Land Snail, would not benefit from connectivity 

structures.  

A Koala corridor has been mapped as occurring approximately 450 metres east of the study area, however 

does not cross the study area (Figure 3-4). There is a local population of Koalas inhabiting the large 

expanse of bushland which occurs to the east of the study area (Figure 3-4), however, records show that 

the Koala rarely occurs west of the study area. This is likely due to fragmented and poor condition habitat 

as well as the presence of existing barriers such as the Hume Highway. It is not advocated that Koalas be 

encouraged to cross Spring Farm Parkway within the study area to access the area to the west given the 

existing barrier and threat associated with both the Hume Motorway and proposed future development 

(Menangle Park residential release area). Facilitating Koala movement towards these features would 

inevitably heighten the threat of collision with traffic or attack by domestic dogs (dog attacks are one of the 

main identified threats to Koalas). South of the study area vegetation along the Nepean River provides 

connectivity between east and west Koala populations (Figure 3-4). This corridor would remain unaffected 

by the proposal and is a safer area in which to promote local east-west connectively for Koalas and other 

species.  

Effective fauna connectivity measures that will be considered for the proposal, subject to Roads and 

Maritime engineering considerations, include: 

 Development of a connectivity strategy following Roads and Maritime Wildlife Connectivity Guidelines 

(2011b).  

 Wildlife signage, street lighting and appropriate vehicle calming devices will be considered in areas with 

a history of fauna vehicle strike. 

 Consideration off installation of glider poles and/or rope crossings to assist fauna to cross the road 

safely.  

 Detailed design of connectivity structures summarised above will be prepared in consultation with a 

suitably qualified person. 
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Table 6-1: Mitigation measures 

Impact Mitigation measures  Timing and 

duration 

Likely 

efficacy 

of 

mitigation  

Residual 

impacts 

anticipated 

Removal of 

native 

vegetation 

Native vegetation removal will be minimised through detailed design. Detailed 

design 

Effective  1.92 ha of 

Cumberland 

Plain 

Woodland.  

 0.47 ha of 

Swamp Oak 

Floodplain 

Forest.  

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 

Effective 

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: Re-establishment of native 

vegetation of the Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects 

(RTA 2011).  

Post 

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 ecological 

communities, not assessed in the biodiversity assessment, are identified in the proposal site. 

During 

construction 

Proven 

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

Plain Woodland and Swamp Oak Floodplain Forest. 

During 

construction 

Effective 
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Impact Mitigation measures  Timing and 

duration 

Likely 

efficacy 

of 

mitigation  

Residual 

impacts 

anticipated 

A Flora and Fauna Management Plan will be prepared in accordance with Roads and Maritime's 

Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (RTA, 2011) and 

implemented as part of the CEMP. It will include, but not be limited to: 

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

protected habitat features and revegetation areas 

 Requirements set out in the Landscape Guideline (RTA, 2008) 

 Pre-clearing survey requirements 

 Procedures for unexpected threatened species finds and fauna handling 

 Procedures addressing relevant matters specified in the Policy and guidelines for fish habitat 

conservation and management (DPI Fisheries, 2013) 

 Protocols to manage weeds and pathogens. 

Prior to 

construction 

Effective 

Removal of 

threatened 

species 

habitat and 

habitat 

features 

Habitat removal will be minimised through detailed design. Detailed 

design 

Effective Removal of 

eight hollow 

bearing 

trees/stags Habitat 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 

Habitat will be replaced or re-instated in accordance with Guide 5: Re-use 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. 

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 proposal site. 

During 

construction 

Proven 
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Impact Mitigation measures  Timing and 

duration 

Likely 

efficacy 

of 

mitigation  

Residual 

impacts 

anticipated 

Important habitat features such as woody debris and bushrock would be re-used in suitable 

locations nearby, in accordance with Roads and Maritime Biodiversity Guidelines - Guide 5 (Re-

use of woody debris and bushrock. 

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: 

 The design, installation and monitoring of nest boxes  

 Methods for relocating hollows limbs and hollow trunks to the surrounding native vegetation.  

Prior to 

construction 

Effective 

Removal of 

threatened 

plants 

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 None 

Clearing limits and exclusion zones clearly identified prior to work within the vicinity of the 

population of Pimelea spicata to ensure no impacts to the population.  

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 proposal site. 

During 

construction 

Proven 

Aquatic 

impacts 

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 NSW) 

2013). 

During 

construction 

Effective None 

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 
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Impact Mitigation measures  Timing and 

duration 

Likely 

efficacy 

of 

mitigation  

Residual 

impacts 

anticipated 

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

the Soil and Water Management Plan. The Plan will include arrangements for managing wet 

weather events, including monitoring of potential high risk events (such as storms) and specific 

controls and follow-up measures to be applied in the event of wet weather.   

Prior to and 

during 

construction 

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 Roads and 

Maritime Environmental Incident Classification and Management Procedure is to be followed and 

the Roads and Maritime Services Contract Manager notified as soon as practicable. 

During 

construction 

Effective 

Groundwater 

dependent 

ecosystems 

Interruptions to water flows associated with groundwater dependent ecosystems will be 

minimised through detailed design. 

Detailed 

design 

Effective None 

Changes to 

hydrology 

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

design 

Effective None 

Fragmentation 

of identified 

habitat 

corridors 

Connectivity measures will be implemented in accordance with the Wildlife Connectivity 

Guidelines for Road Projects (RTA 2011). 

Detailed 

design and 

post 

construction 

Effective None 

Any connectivity measures implemented will be designed and installed under the supervision of 

an experienced ecologist. 

Detailed 

design and 

during 

construction 

Effective 
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Impact Mitigation measures  Timing and 

duration 

Likely 

efficacy 

of 

mitigation  

Residual 

impacts 

anticipated 

Wildlife signage, street lighting and appropriate vehicle calming devices will be considered in 

areas with a history of fauna vehicle strike. 

Detailed 

design, and 

post 

construction 

Effective 

Consider installation of glider poles and/or rope crossings to assist fauna to cross the road 

safely. 

Detailed 

design, and 

post 

construction 

Effective 

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 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 

Effective None 

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 

Invasion and 

spread of 

weeds 

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 

Effective None 

Establishment of clearing limits and exclusion zones within/adjacent to Cumberland Plain 

Woodland and Swamp Oak Floodplain Forest. 

During 

construction 

Effective 
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Impact Mitigation measures  Timing and 

duration 

Likely 

efficacy 

of 

mitigation  

Residual 

impacts 

anticipated 

To prevent the spread of weed seed, all weed material removed will be 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. 

During 

construction 

Effective 

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 Roads and Maritime Biodiversity Guidelines - Guide 7 

(Pathogen management) (RTA 2011). 

During 

construction 

Effective 

Invasion and 

spread of 

pests 

Pest species will be managed within the proposal site. During 

construction 

Effective None 

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 impacts will be minimised through detailed design. Detailed 

design 

Effective None  
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7. Offset strategy 

7.1 Quantification of impacts 

This section describes if residual impacts from the proposal, after avoidance or mitigation, would trigger the 

need for offsetting, in accordance with RMS Biodiversity Offset Guidelines (RMS 2016).  

Roads and Maritime will provide biodiversity offsets or where offsets are not reasonable or feasible, 
supplementary measures for impacts that exceed the following thresholds: 
 

Description of activity or impact Consider offsets or 
supplementary measures 

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

No 

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

No 

Works 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 

Works involving clearing of national or NSW listed critically 
endangered ecological communities (CEEC) 

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

Works involving clearing of nationally listed threatened 
ecological community (TEC) or nationally listed threatened 
species habitat 

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

Works involving clearing of NSW endangered or vulnerable 
ecological community 

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

Works involving clearing of NSW listed threatened species 
habitat where the species is a species credit species as 
defined in the OEH Threatened Species Profile Database 
(TSPD) 

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

Works involving clearing of NSW listed threatened species 
habitat and the species is an ecosystem credit species as 
defined in OEH’s Threatened Species Profile Database 
(TSPD) 

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

Type 1 or Type 2 key fish habitats (as defined by NSW 
Fisheries) 

Where there is any net loss of 
habitat 

 
According to the above, the proposal triggers the need for offsetting through the clearing of 1.92 hectares of 
the CEEC Cumberland Plain Woodland. Given that the clearing of Swamp Oak Floodplain Forest TEC is 
less than 1 ha in size (0.47 hectares), offsetting is not required for this TEC. 
 
The BAM data collected during the field assessment was entered into the OEH BAM Calculator to 
determine the credits required to offset the impacts to the CEEC Cumberland Plain Woodland (PCT 850). A 
total of 29 ecosystem credits are required to offset impacts to Cumberland Plain Woodland in the study 
area: 
  

PCT Area of impact Ecosystem credits required 

850_Low_Olive 1.06 16 

850_Low_Grass 0.65 7 

850_Moderate_Bursaria 0.19 5 
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850_Moderate_Grass 0.00 0 

850_Derived Native Grassland 0.02 1 

Total 1.92 29 

 
The OEH BAM Calculator estimates the cost of purchasing 29 ecosystem credits (payment to Biodiversity 

Conservation Fund (BCF) at $535,539.72 (ex GST). Payment to the BCF is likely to cost more than 

purchasing credits from the market, as this includes administration fees and a risk premium added to the 

cost of each credit.  

A Biodiversity Offset Strategy will be prepared prior to works commencing. All offset calculations will be 

updated following detailed design.     
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8. Conclusion 
The study area supports the following PCTs and important habitat features: 

 PCT 850 Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, 

Sydney Basin Bioregion, which aligns with the CEEC listed on the BC Act Cumberland Plain Woodland, 

and partly aligns with the equivalent CEEC on the EPBC Act. 

 PCT 1800 Swamp Oak open forest on riverflats of the Cumberland Plain and Hunter valley, which 

aligns with the EEC listed on the BC Act Swamp Oak Floodplain Forest, and the equivalent EEC listed 

on the EPBC Act. 

 A total of 66 hollow-bearing trees, supporting small to medium sized hollows. 

 Tributaries, drainage lines and dams.  

 

One threatened flora species was recorded in the study area: Pimelea spicata. Five threatened fauna were 

recorded in the study area: Little Lorikeet, Little Eagle, Grey-headed Flying-fox, Eastern Freetail-bat and 

Greater Broad-nosed Bat. Other threatened and migratory species with potential to utilise the study area on 

an occasional basis include Cattle Egret, Great Egret, Dusky Woodswallow, Varied Sittella, White-throated 

Needletail, Satin Flycatcher, Powerful Owl, Cumberland Plain Land Snail, Eastern Bentwing-bat, Little 

Bentwing-bat, Southern Myotis and Koala. 

 

The proposal would result in the removal of 1.92 ha of Cumberland Plain Woodland and 0.47 ha of Swamp 

Oak Floodplain Forest. The proposal would also result in the loss of eight hollow-bearing trees/stags. 

Impacts on threatened biodiversity were not considered significant, generally due to the relatively small 

area of habitat to be impacted and the poor condition of the habitat present.  

 

Mitigation measures and safeguards primarily include adherence to NSW Roads and Maritime’s 

established procedures and protocols for mitigating impacts to biodiversity and the environment. Key 

mitigation measures will include minimising impacts to any areas of Cumberland Plain Woodland and 

Swamp Oak Floodplain Forest adjacent to the impact area during the construction period and avoiding any 

impacts to the population of Pimelea spicata recorded in the study area. This will include clear demarcation 

of clearing zones, establishment of 10 metre buffer zones (where practicable) and the management of 

potential weed invasion, sedimentation and erosion. Installation of nest boxes will also assist in 

compensating for the loss of hollow-bearing trees in the landscape. Connectivity structures would also be 

considered in the detailed design phase. 

 

The Roads and Maritime Biodiversity Offset Guidelines (Roads and Maritime 2016) have been used to 
determine if residual impacts from the proposal, after avoidance or mitigation, trigger the need for offsetting. 
The proposal triggers the need for offsetting through the clearing of 1.92 hectares of the critically 
endangered ecological community Cumberland Plain Woodland. Given that the clearing of Swamp Oak 
Floodplain Forest TEC is less than 1 ha in size (0.47 hectares), offsetting is not required for this TEC. A 
total of 29 ecosystem credits are required to offset impacts to Cumberland Plain Woodland in the study 
area. A Biodiversity Offset Strategy will be prepared prior to works commencing. All offset calculations will 
be updated following detailed design.    
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Annexure A  

Species recorded 
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Recorded flora 

Family Scientific Name Common name Cover in each plot# 

1 2 3 4 5 4 7 8 9 10 11 12 

Acanthaceae Brunoniella australis Blue Trumpet  0.1 0.1  0.1 0.1     0.1 0.1 

Anthericaceae Arthropodium milleflorum Pale Vanilla-lily  0.1           

Apiaceae Apium spp.     0.1         

Apiaceae Foeniculum vulgare* Fennel    0.1         

Apocynaceae Araujia hortorum*     0.1   0.1      

Arecaceae Phoenix canariensis* Canary Island Date Palm   0.2          

Asparagaceae Asparagus asparagoides* Bridal Creeper    1         

Asteraceae Ageratina adenophora* Crofton Weed   2          

Asteraceae Cirsium vulgare* Spear Thistle   0.1 0.1   2 0.1  0.1 0.1  

Asteraceae Conyza bonariensis* Flaxleaf Fleabane    0.1  0.1 0.1      

Asteraceae Epaltes australis Spreading Nut-heads            0.1 

Asteraceae Hypochaeris radicata* Catsear    1      0.1   

Asteraceae Senecio macranthus  0.1          0.1  

Asteraceae Taraxacum officinale* Dandelion  0.1           

Asteraceae Vittadinia cuneata A Fuzzweed  0.1      0.5     

Bignoniaceae Jacaranda mimosifolia* Jacaranda  5           

Cactaceae Opuntia stricta* 

Common Prickly Pear, Smooth Pest 

Pear      0.1       
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Family Scientific Name Common name Cover in each plot# 

Campanulaceae Wahlenbergia glabra   0.1           

Caryophyllaceae Stellaria media* Common Chickweed    0.1         

Casuarinaceae Casuarina glauca Swamp Oak    40   35      

Chenopodiaceae Einadia hastata Berry Saltbush  0.1    0.1 0.1   0.1  0.1 

Chenopodiaceae Einadia trigonos Fishweed  0.1          0.1 

Convolvulaceae Dichondra repens Kidney Weed 0.1 0.1   0.1 0.1 0.1   0.1 1 0.1 

Cyperaceae Carex appressa Tall Sedge       5      

Cyperaceae Cyperus spp.             0.1 

Fabaceae 

(Faboideae) Desmodium varians Slender Tick-trefoil     0.1     0.1  0.1 

Fabaceae 

(Faboideae) Glycine clandestina Twining glycine     0.1 0.1   0.1 0.1 0.5  

Fabaceae 

(Faboideae) Glycine tabacina Variable Glycine  0.1         0.5 0.1 

Fabaceae 

(Faboideae) Lotus angustissimus* Slender Birds-foot Trefoil          0.1   

Gentianaceae Centaurium tenuiflorum* Branched Centaury, Slender centaury         0.5  0.1  

Goodeniaceae Goodenia hederacea Ivy Goodenia  0.1           

Juncaceae Juncus usitatus        0.1    0.1  

Lomandraceae 

Lomandra filiformis subsp. 

filiformis   0.1   0.1      0.1  

Loranthaceae Amyema spp. Mistletoe           0.1  
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Family Scientific Name Common name Cover in each plot# 

Malvaceae Modiola caroliniana* Red-flowered Mallow  0.1  2      0.1   

Malvaceae Sida rhombifolia* Paddy's Lucerne 0.1  0.1 0.5  0.1     0.1 0.2 

Myrsinaceae Anagallis arvensis* Scarlet Pimpernel    0.1         

Myrtaceae Eucalyptus crebra Narrow-leaved Ironbark  10           

Myrtaceae Eucalyptus moluccana Grey Box 30  30   15    10 8 8 

Myrtaceae Eucalyptus tereticornis Forest Red Gum     25 15  0.1  0.1 15  

Myrtaceae Melaleuca linariifolia Flax-leaved Paperbark       0.5      

Oleaceae Ligustrum lucidum* Large-leaved Privet   0.1    1      

Oleaceae Ligustrum sinense* Small-leaved Privet   0.1    3      

Oleaceae Olea europaea* Common Olive 60  60 1 40 55 35  1 1 5 0.5 

Phormiaceae Dianella caerulea var. caerulea   0.1           

Pittosporaceae Bursaria spinosa Native Blackthorn 0.1    3 0.1     10  

Pittosporaceae Rhytidosporum spp.   15        0.5 0.5 5 

Plantaginaceae Plantago lanceolata* Lamb's Tongues  0.5  0.1    0.1   0.1  

Plantaginaceae Plantago varia   1           

Plantaginaceae Veronica plebeia Trailing Speedwell 0.1 0.1   0.1 0.1   0.1    

Poaceae Aristida ramosa Purple Wiregrass  0.1      0.1   0.3  

Poaceae Bothriochloa macra Red Grass  0.1       0.1 0.5 0.2  

Poaceae Chloris gayana* Rhodes Grass 0.1 0.5 5    0.1      

Poaceae Chloris truncata Windmill Grass  0.1       0.1    
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Family Scientific Name Common name Cover in each plot# 

Poaceae Cynodon dactylon Common Couch 0.1 5 2 5    5 15 15 8 5 

Poaceae Dichelachne micrantha Shorthair Plumegrass         0.1    

Poaceae Ehrharta longiflora* Annual Veldtgrass    8   5      

Poaceae Elymus scaber Common Wheatgrass  0.1        0.1   

Poaceae Entolasia spp.            0.1  

Poaceae Eragrostis curvula* African Lovegrass 0.1 2 10   10 0.1 8     

Poaceae Lachnagrostis filiformis   0.1           

Poaceae 

Microlaena stipoides var. 

stipoides Weeping Grass   0.1 5 0.5 0.1   5 0.1   

Poaceae Paspalum dilatatum* Paspalum  0.1      5     

Poaceae Sporobolus creber Slender Rat's Tail Grass  0.1      0.1     

Poaceae Themeda triandra  0.1 8 3  5 8  30 5 5 8 0.2 

Polygonaceae Persicaria decipiens Slender Knotweed             

Rosaceae Rubus fruticosus* Blackberry complex   0.1 0.1   0.1 0.1     

Rubiaceae Asperula conferta Common Woodruff  0.1           

Rubiaceae Richardia brasiliensis* Mexican Clover  0.1           

Solanaceae Lycium ferocissimum* African Boxthorn 2     3 5   0.5   

Solanaceae Solanum mauritianum* Wild Tobacco Bush   0.1          

Solanaceae Solanum nigrum* Black-berry Nightshade    0.1         

Solanaceae Solanum prinophyllum Forest Nightshade      0.1       
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Family Scientific Name Common name Cover in each plot# 

Verbenaceae Verbena bonariensis* Purpletop    0.1   0.1 0.1     

Verbenaceae Verbena rigida* Veined Verbena         0.1    

Note: #Cover determined in accordance with the BAM; * Exotic species.  

Recorded fauna 

Taxa/Fauna group Scientific Name Common name Status 

TSC 

Act 

EPBC Act 

Amphibia Litoria fallax Eastern Sedge Frog   

Amphibia Litoria fallax Eastern Sedge Frog   

Aves Acanthorhynchus tenuirostris Eastern Spinebill   

Aves Aythya australis Hardhead   

Aves Cacatua galerita Sulphur-crested Cockatoo   

Aves Chenonetta jubata Australian Wood Duck   

Aves Climacteris affinis White-browed Treecreeper   

Aves Cracticus tibicen Australian Magpie   

Aves Cracticus torquatus Grey Butcherbird   

Aves Dacelo novaeguineae Laughing Kookaburra   

Aves Eolophus roseicapillus Galah   

Aves Lichenostomus chrysops Yellow-faced Honeyeater   

Aves Malurus cyaneus Superb Fairy-wren   
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Taxa/Fauna group Scientific Name Common name Status 

Aves Manorina melanophrys Bell Miner   

Aves Myiagra inquieta Restless Flycatcher   

Aves Phylidonyris novaehollandiae New Holland Honeyeater   

Aves Platycercus elegans Crimson Rosella   

Aves Platycercus eximius Eastern Rosella   

Aves Porphyrio porphyrio Purple Swamphen   

Aves Psephotus haematonotus Red-rumped Parrot   

Aves Pycnonotus jocosus Red-whiskered Bulbul   

Aves Rhipidura albiscapa Grey Fantail   

Aves Rhipidura albiscapa Grey Fantail   

Aves Rhipidura leucophrys Willie Wagtail   

Aves Strepera graculina Pied Currawong   

Aves Sturnus tristis Common Myna   

Aves Todiramphus sanctus Sacred Kingfisher   

Fish Gambusia holbrooki Mosquito fish   

Mammalia Bos taurus European Cattle   

Mammalia Camelus dromedarius Dromedary   

Mammalia Capra hircus Goat   

Mammalia Chalinolobus gouldii Gould's Wattled Bat   

Mammalia Chalinolobus morio Chocolate Wattled Bat   
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Taxa/Fauna group Scientific Name Common name Status 

Mammalia Mormopterus norfolkensis Eastern Freetail-bat V  

Mammalia Mormopterus ridei Ride's Free-tailed Bat   

Mammalia Nyctophilus species    

Mammalia Oryctolagus cuniculus Rabbit   

Mammalia Pteropus poliocephalus Grey-headed Flying-fox V V 

Mammalia Scoteanax rupellii Greater Broad-nosed Bat V  

Mammalia Scotorepens orion Eastern Broad-nosed Bat   

Mammalia Tadarida australis White-striped Free-tailed Bat   

Mammalia Vespadelus darlingtoni Large Forest Bat   

Mammalia Vespadelus vulturnus Little Forest Bat   

Mammalia Vulpes vulpes Fox   

Mammalia Vulpes vulpes Fox   

Mammalia Wallabia bicolor Swamp Wallaby   

Reptilia Chelodina longicollis Eastern Long-necked Turtle   

Reptilia Eulamprus quoyii Eastern Water Skink   
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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 dependant on identified suitable habitat (ie. for breeding or important life cycle 

periods such as winter flowering resources), has been recorded recently in the locality (10km) 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 (ie. 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 that have not been recorded. 

Low It is unlikely that the species inhabits the study area and has not been recorded recently in the locality (10km). 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 (ie. 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. 

 

To be included in the habitat assessment, the following criteria need to be met:  

 the species is known or predicted to occur within the IBRA subregion, 

 the species is associated with a PCT identified in the study area,  

 the study area meets the native vegetation cover criteria and minimum patch size for the species 

 the study area contains any geographic constraints associated with the species 

 the study area contains any habitat constraints associated with the occurrence of the threatened species 

 past records of the species occur in the study area 
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Scientific Name Common Name BC 

Act 

EPBC 

Act 

Habitat requirements Likelihood of 

occurrence 

Heleioporus 

australiacus 
Giant Burrowing Frog V V 

The Giant Burrowing Frog has been recorded breeding in a 

range of water bodies associated with sandy environments of 

the coast and adjacent ranges from the Sydney Basin south 

the eastern Victoria. It breeds in hanging swamps, perennial 

non-flooding creeks and occasionally permanent pools, but 

permanent water must be present to allow its large tadpoles 

time to reach metamorphosis. 

None 

Litoria aurea Green and Golden Bell Frog E V 

Inhabits a very wide range of water bodies including marshes, 

dams and streams, particularly those containing emergent 

vegetation such as bullrushes or spikerushes. It also inhabits 

numerous types of man-made water bodies including quarries 

and sand extraction sites. Optimum habitat includes water-

bodies that are un-shaded, free of predatory fish such as 

Plague Minnow, have a grassy area nearby and diurnal 

sheltering sites available. 

Low 

Litoria littlejohni Littlejohn's Tree Frog V V 

Occurs in wet and dry sclerophyll forests and heathland 

associated with sandstone outcrops between 280 and 1000 m 

on the eastern slopes of the Great Dividing Range from the 

Central Coast down into Victoria. Individuals have been 

collected from a wide range of water bodies that includes 

semi-permanent dams, permanent ponds, temporary pools 

and permanent streams, with calling occurring from fringing 

vegetation or on the banks. Individuals have been observed 

sheltering under rocks on high exposed ridges during summer 

and within deep leaf litter adjacent to the breeding site. Calling 

occurs in all months of the year, often in association with 

heavy rains. The tadpoles are distinctive, being large and very 

dark in colouration. 

None 
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Act 

EPBC 

Act 

Habitat requirements Likelihood of 

occurrence 

Litoria raniformis Southern Bell Frog E V 

A highly adaptable and wide-ranging large frog found in a very 

wide range of habitats to the west of the Great Dividing Range 

in SW NSW. This includes permanent and ephemeral black 

box-lignum-nitre goosefoot swamps, lignum-typha swamps 

and river red gum swamps or billabongs along floodplains and 

river valleys as well as irrigated rice crops and farm dams in 

agricultural environments. They prefer areas with emergent 

aquatic vegetation that they can use for shelter and for 

basking sites. Individuals can be found sheltering and 

overwintering under debris or in vegetation immediately 

adjacent to the breeding sites. 

None 

Mixophyes balbus Stuttering Frog E V 

Associated with streams in dry sclerophyll and wet sclerophyll 

forests and rainforests of more 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. 

None 

Pseudophryne 

australis 
Red-crowned Toadlet V - 

Occurs on wetter ridge tops and upper slopes of sandstone 

formations on which the predominant vegetation is dry open 

forests and heaths. This species typically breeds within small 

ephemeral creeks that feed into larger semi-perennial streams. 

After rain these creeks are characterised by a series of 

shallow pools lined by dense grasses, ferns and low shrubs 

and usually contain leaf litter for shelter. Eggs are terrestrial 

and laid under litter, vegetation or rocks where the tadpoles 

inside will reach a relatively late stage of development before 

waiting for flooding waters before hatching will occur. 

Low 
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EPBC 

Act 

Habitat requirements Likelihood of 

occurrence 

Actitis hypoleucos Common Sandpiper - M, MA 

Utilises a wide range of coastal wetlands and some inland 

wetlands, mostly found around muddy margins or rocky 

shores. Forages in shallow water and on soft mud, roosts on 

rocks or vegetation such as mangroves. Northern hemisphere 

breeding. 

None 

Anthochaera phrygia Regent Honeyeater CE CE 

The Regent Honeyeater mainly inhabits temperate woodlands 

and open forests of the inland slopes of south-east Australia. 

Birds are also found in drier coastal woodlands and forests in 

some years. There are only three known key breeding regions 

remaining: north-east Victoria (Chiltern-Albury), and in NSW at 

Capertee Valley and the Bundarra-Barraba region. In NSW the 

distribution is very patchy and mainly confined to the two main 

breeding areas and surrounding fragmented woodlands. In 

some years flocks converge on flowering coastal woodlands 

and forests. 

Low 

Apus pacificus Fork-tailed Swift - M 

The Fork-tailed Swift is almost exclusively aerial, flying from 

less than one metre to at least 300 m above ground and 

probably much higher 

Low 

Ardea alba Great Egret - M 

Great Egrets prefer shallow water, particularly when flowing, 

but may be seen on any watered area, including damp 

grasslands. 

Moderate 

Ardea ibis Cattle Egret - M 

The Cattle Egret is found in grasslands, woodlands and 

wetlands, and is not common in arid areas. It also uses 

pastures and croplands, especially where drainage is poor. 

High 
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Act 

EPBC 
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Artamus 

cyanopterus 

cyanopterus 

Dusky Woodswallow V - 

Often reported in woodlands and dry open sclerophyll forests, 

usually dominated by eucalypts, including mallee associations. 

It has also been recorded in shrublands and heathlands and 

various modified habitats, including regenerating forests; very 

occasionally in moist forests or rainforests. 

Moderate 

Botaurus 

poiciloptilus 
Australasian Bittern E E 

The Australasian Bittern is widespread but uncommon over 

south-eastern Australia. In NSW they may be found over most 

of the state except for the far north-west. Favours permanent 

freshwater wetlands with tall, dense vegetation, particularly 

bullrushes and spikerushes. 

Low 

Burhinus grallarius Bush Stone-curlew E - 

The Bush Stone-curlew is found throughout Australia except 

for the central southern coast and inland, the far south-east 

corner, and Tasmania. Only in northern Australia is it still 

common however and in the south-east it is either rare or 

extinct throughout its former range. Inhabits open forests and 

woodlands with a sparse grassy ground layer and fallen 

timber. Largely nocturnal, being especially active on moonlit 

nights. 

Low 

Calidris acuminata Sharp-tailed Sandpiper - M 

Prefers muddy edges of shallow or brackish wetlands, with 

inundated or emergent sedges, saltmarsh or other low 

vegetation. Also found foraging in sewage ponds and flooded 

paddocks. Northern hemisphere breeding. 

None 

Calidris canutus Red Knot - M, E 

Usually found foraging in soft substrate near the edge of the 

water on intertidal mudflats. Also have been recorded at 

nearby lakes, sewage ponds and floodwaters. Roosts on 

sandy beaches, spits and islands. Northern hemisphere 

breeding. 

None 
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Calidris ferruginea Curlew Sandpiper E CE, M 

It occurs along the entire coast of NSW, particularly in the 

Hunter Estuary, and sometimes in freshwater wetlands in the 

Murray-Darling Basin. It generally occupies littoral and 

estuarine habitats, and in New South Wales is mainly found in 

intertidal mudflats of sheltered coasts. It also occurs in non-

tidal swamps, lakes and lagoons on the coast and sometimes 

the inland. Northern hemisphere breeding. 

None 

Calidris melanotos Pectoral Sandpiper - M 

Prefers shallow fresh to saline wetlands, found at coastal 

lagoons, estuaries, bays, swamps, inundated grasslands, 

saltmarshes and artificial wetlands. Northern hemisphere 

breeding. 

None 

Callocephalon 

fimbriatum 
Gang-gang Cockatoo V - 

In summer, occupies tall montane forests and woodlands, 

particularly in heavily timbered and mature wet sclerophyll 

forests. Also occur in subalpine snow gum woodland and 

occasionally in temperate or regenerating forest. In winter, 

occurs at lower altitudes in drier, more open eucalypt forests 

and woodlands, particularly in box-ironbark assemblages, or in 

dry forest in coastal areas. It requires tree hollows in which to 

breed. 

Low 

Calyptorhynchus 

lathami 
Glossy Black-Cockatoo V - 

Inhabits forest with low nutrients, characteristically with key 

Allocasuarina spp. Tends to prefer drier forest types with a 

middle stratum of Allocasuarina below Eucalyptus or 

Angophora. Often confined to remnant patches in hills and 

gullies. Breed in hollows stumps or limbs, either living or dead. 

Endangered population in the Riverina. 

Low 
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Chthonicola sagittata Speckled Warbler V - 

The Speckled Warbler lives in a wide range of eucalypt 

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. 

Low 

Circus assimilis Spotted Harrier V - 

The Spotted Harrier occurs throughout the Australian 

mainland, except in densely forested or wooded habitats of the 

coast, escarpment and ranges, and rarely in Tasmania. 

Individuals disperse widely in NSW and comprise a single 

population. Occurs in grassy open woodland including acacia 

and mallee remnants, inland riparian woodland, grassland and 

shrub steppe. It is found most commonly in native grassland, 

but also occurs in agricultural land, foraging over open habitats 

including edges of inland wetlands. 

Low 

Climacteris 

picumnus victoriae 

Brown Treecreeper (eastern 

subspecies) 
V - 

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; also found in mallee and river red gum 

forest bordering wetlands with an open understorey of acacias, 

saltbush, lignum, cumbungi and grasses; usually not found in 

woodlands with a dense shrub layer; fallen timber is an 

important habitat component for foraging; also recorded, 

though less commonly, in similar woodland habitats on the 

coastal ranges and plains. 

Low 

Cuculus optatus, 

Cuculus saturatus 
Oriental Cuckoo - M, MA 

Mainly inhabits coniferous, deciduous and mixed forests. 

Breeds in northern hemisphere. Brood parasite, laying eggs in 

nests of other birds. 

Low 
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Daphoenositta 

chrysoptera 
Varied Sittella V - 

Inhabits wide variety of dry eucalypt forests and woodlands, 

usually with either shrubby under storey or grassy ground 

cover or both, in all climatic zones of Australia. Usually in 

areas with rough-barked trees, such as stringybarks or 

ironbarks, but also in paperbarks or mature eucalypts with 

hollows. 

Moderate 

Dasyornis 

brachypterus 
Eastern Bristlebird E E 

Found in coastal woodlands, dense scrub and heathlands, 

particularly where it borders taller woodlands. 
None 

Ephippiorhynchus 

asiaticus 
Black-necked Stork E - 

Mainly found on shallow, permanent, freshwater terrestrial 

wetlands, and surrounding marginal vegetation, including 

swamps, floodplains, watercourses and billabongs, freshwater 

meadows, wet heathland, farm dams and shallow floodwaters, 

as well as extending into adjacent grasslands, paddocks and 

open savannah woodlands. They also forage within or around 

estuaries and along intertidal shorelines, such as saltmarshes, 

mudflats and sand flats, and mangrove vegetation. 

Low 

Falco subniger Black Falcon V - 

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 
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Gallinago hardwickii Latham's Snipe - M 

Latham's Snipe is a non-breeding migrant to the south east of 

Australia including Tasmania, passing through the north and 

New Guinea on passage. Latham's Snipe breed in Japan and 

on the east Asian mainland. Seen in small groups or singly in 

freshwater wetlands on or near the coast, generally among 

dense cover. They are found in any vegetation around 

wetlands, in sedges, grasses, lignum, reeds and rushes and 

also in saltmarsh and creek edges on migration. 

Low 

Glossopsitta pusilla Little Lorikeet V - 

Distributed in forests and woodlands from the coast to the 

western slopes of the Great Dividing Range in NSW, 

extending westwards to the vicinity of Albury, Parkes, Dubbo 

and Narrabri. Mostly occur in dry, open eucalypt forests and 

woodlands. They feed primarily on nectar and pollen in the 

tree canopy. Nest hollows are located at heights of between 2 

m and 15 m, mostly in living, smooth-barked eucalypts. Most 

breeding records come from the western slopes. 

Known 

Grantiella picta Painted Honeyeater V V 

The Painted Honeyeater is nomadic and occurs at low 

densities throughout its range. The greatest concentrations of 

the bird and almost all breeding occurs on the inland slopes of 

the Great Dividing Range in NSW, Victoria and southern 

Queensland. During the winter it is more likely to be found in 

the north of its distribution. Inhabits boree, brigalow and box-

gum woodlands and box-ironbark forests. 

Low 

Haliaeetus 

leucogaster 
White-bellied Sea-Eagle V MA 

Inhabits coastal and near coastal areas, building large stick 

nests, and feeding mostly on marine and estuarine fish and 

aquatic fauna. 

Low 
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Hieraaetus 

morphnoides 
Little Eagle V - 

Most abundant in lightly timbered areas with open areas 

nearby. Often recorded foraging in grasslands, crops, treeless 

dune fields, and recently logged areas. May nest in farmland, 

woodland and forest in tall trees. 

Known 

Hirundapus 

caudacutus 
White-throated Needletail - M, MA 

An aerial species found in feeding concentrations over cities, 

hilltops and timbered ranges. 

Moderate 

(overfly only) 

Lathamus discolor Swift Parrot E CE 

The Swift Parrot occurs in woodlands and forests of NSW from 

May to August, where it feeds on eucalypt nectar, pollen and 

associated insects. The Swift Parrot is dependent on flowering 

resources across a wide range of habitats in its wintering 

grounds in NSW. This species is migratory, breeding in 

Tasmania and also nomadic, moving about in response to 

changing food availability. 

Low 

Lophoictinia isura Square-tailed Kite V - 

Typically inhabits coastal forested and wooded lands of 

tropical and temperate Australia. In NSW it is often associated 

with ridge and gully forests dominated by woollybutt, spotted 

gum, river peppermint or gully gum. Individuals appear to 

occupy large hunting ranges of more than 100km². They 

require large living trees for breeding, particularly near water 

with surrounding woodland -forest close by for foraging 

habitat. Nest sites are generally located along or near 

watercourses, in a tree fork or on large horizontal limbs. 

Low 

Melanodryas 

cucullata cucullata 
Hooded Robin (south-eastern form) V - 

Occupy a wide range of eucalypt woodlands, Acacia 

shrublands and open forests. 
Low 

Melithreptus gularis 

gularis 

Black-chinned Honeyeater (eastern 

subspecies) 
V - 

Eucalypt woodlands within an approximate annual rainfall 

range of 400-700mm 
Low 
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Merops ornatus Rainbow Bee-eater - M 

Found throughout mainland Australia most often in open 

forests, woodlands and shrublands, and cleared areas, usually 

near water. It will be found on farmland with remnant 

vegetation and in orchards and vineyards. It will use disturbed 

sites such as quarries, cuttings and mines to build its nesting 

tunnels. 

Low 

Monarcha 

melanopsis 
Black-faced Monarch - M 

Found along the coast of eastern Australia, becoming less 

common further south. Inhabits rainforests, eucalypt 

woodlands, coastal scrub and damp gullies. It may be found in 

more open woodland when migrating. 

Low 

Monarcha trivirgatus Spectacled Monarch - M 

Coastal north-eastern and eastern Australia, including coastal 

islands, from Cape York, Queensland to Port Stephens, New 

South Wales. Prefers thick understorey in rainforests, wet 

gullies and waterside vegetation, as well as mangroves. 

Low 

Motacilla flava Yellow Wagtail - M 

Breeds in temperate Europe and Asia. The Yellow Wagtail is a 

regular wet season visitor to northern Australia. Increasing 

records in NSW suggest this species is an occasional but 

regular summer visitor to the Hunter River region. The species 

is considered a vagrant to Victoria, South Australia and 

southern Western Australia. Habitat requirements for the 

Yellow Wagtail are highly variable, but typically include open 

grassy flats near water. Habitats include open areas with low 

vegetation such as grasslands, airstrips, pastures, sports 

fields; damp open areas such as muddy or grassy edges of 

wetlands, rivers, irrigated farmland, dams, waterholes; sewage 

farms, sometimes utilise tidal mudflats and edges of 

mangroves. 

Low 
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Myiagra cyanoleuca Satin Flycatcher - M 

The Satin Flycatcher is found along the east coast of Australia 

from far northern Queensland to Tasmania, including south-

eastern South Australia. Found in tall forests, preferring wetter 

habitats such as heavily forested gullies, but not rainforests. 

Moderate 

Neophema pulchella Turquoise Parrot V - 

The Turquoise Parrot's range extends from southern 

Queensland through to northern Victoria, from the coastal 

plains to the western slopes of the Great Dividing Range. 

Lives on the edges of eucalypt woodland adjoining clearings, 

timbered ridges and creeks in farmland. Nests in tree hollows, 

logs or posts, from August to December. It lays four or five 

white, rounded eggs on a nest of decayed wood dust. 

Low 

Ninox connivens Barking Owl V - 

Generally found in open forests, woodlands, swamp 

woodlands and dense scrub. Can also be found in the foothills 

and timber along watercourses in otherwise open country. 

Low 

Ninox strenua Powerful Owl V - 

Occupies wet and dry eucalypt forests and rainforests. Can 

occupy both un-logged and lightly logged forests as well as 

undisturbed forests where it usually roosts on the limbs of 

dense trees in gully areas. It is most commonly recorded 

within turpentine tall open forests and black she-oak within 

open forests. Large mature trees with hollows at least 0.5 m 

deep are required for nesting. Tree hollows are particularly 

important for the Powerful Owl because a large proportion of 

the diet is made up of hollow-dependent arboreal marsupials. 

Nest trees for this species are usually emergent with a 

diameter at breast height of at least 100 cm. 

Moderate 

(foraging 

only) 
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Numenius 

madagascariensis 
Eastern Curlew - CE, M 

A primarily coastal distribution. Found in all states, particularly 

the north, east, and south-east regions including Tasmania. 

Rarely recorded inland. Mainly forages on soft sheltered 

intertidal sand flats or mudflats, open and without vegetation or 

cover. 

None 

Pandion cristatus, 

Pandion haliaetus 
Eastern Osprey V M, MA 

Ospreys are found right around the Australian coast line, 

except for Victoria and Tasmania. They are common around 

the northern coast, especially on rocky shorelines, islands and 

reefs. The species is uncommon to rare or absent from closely 

settled parts of south-eastern Australia. Favour coastal areas, 

especially the mouths of large rivers, lagoons and lakes. Feed 

on fish over clear, open water. 

None 

Petroica boodang Scarlet Robin V - 

The Scarlet Robin is found from SE Queensland to SE South 

Australia and also in Tasmania and SW Western Australia. In 

NSW, it occurs from the coast to the inland slopes. The Scarlet 

Robin lives in dry eucalypt forests and woodlands. The 

understorey is usually open and grassy with few scattered 

shrubs. 

Low 

Petroica phoenicea Flame Robin V - 

Flame Robins are found in a broad coastal band from southern 

Queensland to just west of the South Australian border. The 

species is also found in Tasmania. The preferred habitat in 

summer includes eucalypt forest and woodland, whilst in 

winter prefers open woodlands and farmlands. It is considered 

migratory. The Flame Robin breeds from about August to 

January. 

Low 

Rhipidura rufifrons Rufous Fantail - M 

Found along the east coast of Australia from far northern 

Queensland to Tasmania, including south-eastern South 

Australia. Inhabits tall forests, preferring wetter habitats such 

as heavily forested gullies, but not rainforests. 

Low 
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Rostratula australis Australian Painted Snipe E E, MA 

In NSW, this species has been recorded at the Paroo 

wetlands, Lake Cowell, Macquarie Marshes and Hexham 

Swamp. Most common in the Murray-Darling Basin. Prefers 

fringes of swamps, dams and nearby marshy areas where 

there is a cover of grasses, lignum, low scrub or open timber. 

Nests on the ground amongst tall vegetation, such as grasses, 

tussocks or reeds. 

None 

Stagonopleura 

guttata 
Diamond Firetail V - 

Feeds exclusively on the ground, on ripe and partly-ripe grass 

and herb seeds and green leaves, and on insects (especially 

in the breeding season). Found in grassy eucalypt woodlands, 

including box-gum woodlands and snow gum woodlands. Also 

occurs in open forest, mallee, natural temperate grassland, 

and in secondary grassland derived from other communities. 

Low 

Stictonetta naevosa Freckled Duck V - 

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. 

None 

Tringa nebularia Common Greenshank - M 

Variety of inland wetlands and sheltered coastal habitats of 

varying salinity. Found on mudflats, saltmarsh, mangroves in 

embayments, harbours, deltas and lagoons. Breeds in 

northern hemisphere. 

None 
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Tyto 

novaehollandiae 
Masked Owl V - 

Inhabits a diverse range of wooded habitat that provide tall or 

dense mature trees with hollows suitable for nesting and 

roosting. Mostly recorded in open forest and woodlands 

adjacent to cleared lands. Nest in hollows, in trunks and in 

near vertical spouts or large trees, usually living but 

sometimes dead. Nest hollows are usually located within 

dense forests or woodlands. Masked Owls prey upon hollow-

dependent arboreal marsupials, but terrestrial mammals make 

up the largest proportion of the diet. 

Low 

Macquaria 

australasica 
Macquarie Perch 

E 

(FM 

Act) 

E 

Macquarie perch are found in the Murray-Darling Basin 

(particularly upstream reaches) of the Lachlan, Murrumbidgee 

and Murray rivers, and parts of south-eastern coastal NSW, 

including the Hawkesbury and Shoalhaven. Macquarie perch 

are found in both river and lake habitats, especially the upper 

reaches of rivers and their tributaries 

None 

Prototroctes 

maraena 
Australian Grayling - V 

Historically, this species occurred in coastal streams from the 

Grose River Valley, southwards through NSW, Vic. and Tas. It 

also occasionally occurred high upstream in the Snowy R. A 

single juvenile specimen was collected from Lake Macquarie 

in 1974. This species spends only part of its lifecycle in 

freshwater. The Tambo River population inhabits a clear, 

gravel-bottomed stream with alternating pools and riffles, and 

granite outcrops. It has also been associated with clear, 

gravel-bottomed habitats in the Mitchell & Wonnangatta Rivers 

but was present in a muddy-bottomed, heavily silted habitat in 

the Tarwin R. 

None 
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Meridolum 

corneovirens 
Cumberland Plain Land Snail E - 

Primarily inhabits Cumberland Plain woodland (a CEEC). This 

community is a grassy, open woodland with occasional dense 

patches of shrubs. Lives under litter of bark, leaves and logs, 

or shelters in loose soil around grass clumps. Occasionally 

shelters under rubbish. 

Moderate 

Pommerhelix 

duralensis 
Dural Woodland Snail E E 

The species is a shale-influenced habitat specialist, which 

occurs in low densities along the northwest fringes of the 

Cumberland Plain on shale-sandstone transitional landscapes. 

Low 

Cercartetus nanus Eastern Pygmy-possum V - 

Inhabits rainforest through to sclerophyll forest and tree heath. 

Banksias and myrtaceous shrubs and trees are a favoured 

food source. Will often nest in tree hollows, but can also 

construct its own nest. Because of its small size it is able to 

utilise a range of hollow sizes including very small hollows. 

Individuals will use a number of different hollows and an 

individual has been recorded using up to 9 nest sites within a 

0.5 ha area over a 5 month period. 

Low 

Chalinolobus dwyeri Large-eared Pied Bat V V 

Located in a variety of drier habitats, including the dry 

sclerophyll forests and woodlands to the east and west of the 

Great Dividing Range. Can also be found on the edges of 

rainforests and in wet sclerophyll forests. This species roosts 

in caves and mines in groups of between 3 and 37 individuals. 

Low 

Dasyurus maculatus 

maculatus 
Spotted-tailed Quoll V E 

Spotted-tailed Quoll are found on the east coast of NSW, 

Tasmania, eastern Victoria and north-eastern Queensland. 

Only in Tasmania is it still considered common. Recorded 

across a range of habitat types, including rainforest, open 

forest, woodland, coastal heath and inland riparian forest, from 

the sub-alpine zone to the coastline. 

Low 
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Falsistrellus 

tasmaniensis 
Eastern False Pipistrelle V - 

Inhabit sclerophyll forests, preferring wet habitats where trees 

are more than 20 m high. Two observations have been made 

of roosts in stem holes of living eucalypts. There is debate 

about whether or not this species moves to lower altitudes 

during winter, or whether they remain sedentary but enter 

torpor. This species also appears to be highly mobile and 

records showing movements of up to 12 km between roosting 

and foraging sites. 

Low 

Isoodon obesulus 

obesulus 
Southern Brown Bandicoot (eastern) E E 

Prefers sandy soils with scrubby vegetation and-or areas with 

low ground cover that are burn from time to time. A mosaic of 

post fire vegetation is important for this species. 

Low 

Kerivoula papuensis Golden-tipped Bat V - 

Distributed along the east coast of Australia in scattered 

locations from Cape York Peninsula in Queensland to Bega in 

southern NSW. Found in rainforest and adjacent sclerophyll 

forest. Roost in abandoned hanging Yellow-throated 

Scrubwren and Brown Gerygone nests located in rainforest 

gullies on small first- and second-order streams. 

Low 

Miniopterus australis Little Bentwing-bat V - 

Coastal north-eastern NSW and eastern Queensland. Little 

Bentwing-bat is an insectivorous bat that roost in caves, in old 

mines, in tunnels, under bridges, or in similar structures. They 

breed in large aggregations in a small number of known caves 

and may travel hundreds of kilometres from feeding home 

ranges to breeding sites. Little Bentwing-bat has a preference 

for moist eucalypt forest, rainforest or dense coastal banksia 

scrub where it forages below the canopy for insects. 

Moderate 

(foraging 

only) 
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Miniopterus 

schreibersii 

oceanensis 

Eastern Bentwing-bat V - 

Eastern Bentwing-bats occur along the east and north-west 

coasts of Australia. Caves are the primary roosting habitat, but 

also use derelict mines, storm-water tunnels, buildings and 

other man-made structures. Form discrete populations centred 

on a maternity cave that is used annually in spring and 

summer for the birth and rearing of young. 

Moderate 

(foraging 

only) 

Mormopterus 

norfolkensis 
Eastern Freetail-bat V - 

Most records are from dry eucalypt forests and woodlands to 

the east of the Great Dividing Range. Appears to roost in 

trees, but little is known of this species' habits. 

Known 

Myotis macropus Southern Myotis V - 

The Southern Myotis is found in the coastal band from the 

north-west of Australia, across the top-end and south to 

western Victoria. Generally roost in groups of 10 - 15 close to 

water in caves, mine shafts, hollow-bearing trees, stormwater 

channels, buildings, under bridges and in dense foliage. 

Moderate 

Petauroides volans Greater Glider - V 

The Greater Glider is restricted to eastern Australia, occurring 

from the Windsor Tableland in north Queensland through to 

central Victoria. It is typically found in highest abundance in 

taller, montane, moist eucalypt forests with relatively old trees 

and abundant hollows. 

None 

Petaurus australis Yellow-bellied Glider V - 

Occur in tall mature eucalypt forest generally in areas with 

high rainfall and nutrient rich soils. Forest type preferences 

vary with latitude and elevation; mixed coastal forests to dry 

escarpment forests in the north; moist coastal gullies and 

creek flats to tall montane forests in the south. Found along 

the eastern coast to the western slopes of the Great Dividing 

Range, from southern Queensland to Victoria. 

Low 
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Petaurus 

norfolcensis 
Squirrel Glider V - 

Generally occurs in dry sclerophyll forests and woodlands but 

is absent from dense coastal ranges in the southern part of its 

range. Requires abundant hollow bearing trees and a mix of 

eucalypts, banksias and acacias. There is only limited 

information available on den tree use by Squirrel gliders, but it 

has been observed using both living and dead trees as well as 

hollow stumps. Within a suitable vegetation community at least 

one species should flower heavily in winter and one species of 

eucalypt should be smooth barked. Endangered population in 

the Wagga Wagga LGA. 

None 

Petrogale penicillata Brush-tailed Rock-wallaby E V 

Found in rocky areas in a wide variety of habitats including 

rainforest gullies, wet and dry sclerophyll forest, open 

woodland and rocky outcrops in semi-arid country. Commonly 

sites have a northerly aspect with numerous ledges, caves 

and crevices. 

None 

Phascolarctos 

cinereus 
Koala V V 

Inhabits eucalypt forests and woodlands. The suitability of 

these forests for habitation depends on the size and species of 

trees present, soil nutrients, climate and rainfall. 

Moderate 

Pseudomys 

novaehollandiae 
New Holland Mouse - V 

The New Holland Mouse currently has a disjunct, fragmented 

distribution across Tasmania, Victoria, New South Wales 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. 

None 

Pteropus 

poliocephalus 
Grey-headed Flying-fox V V 

This species is a canopy-feeding frugivore and nectarivore of 

rainforests, open forests, woodlands, melaleuca swamps and 

banksia woodlands. Bats commute daily to foraging areas, 

usually within 15 km of the day roost  although some 

individuals may travel up to 70 km. 

Known 



 

Spring Farm Parkway Stage 1  

Biodiversity Assessment Report 109 

Scientific Name Common Name BC 

Act 

EPBC 

Act 

Habitat requirements Likelihood of 

occurrence 

Saccolaimus 

flaviventris 
Yellow-bellied Sheathtail-bat V - 

Roosts singly or in groups of up to six, in tree hollows and 

buildings; in treeless areas they are known to utilise mammal 

burrows. When foraging for insects, flies high and fast over the 

forest canopy, but lower in more open country. Forages in 

most habitats across its very wide range, with and without 

trees; appears to defend an aerial territory. 

Low 

Scoteanax rueppellii Greater Broad-nosed Bat V - 

Prefer moist gullies in mature coastal forests and rainforests, 

between the Great Dividing Range and the coast. They are 

only found at low altitudes below 500 m. In dense 

environments they utilise natural and human-made opening in 

the forest for flight paths. Creeks and small rivers are favoured 

foraging habitat. This species roosts in hollow tree trunks and 

branches. 

Known 

Hoplocephalus 

bungaroides 
Broad-headed Snake E V 

Occurs almost exclusively in association with communities 

occurring on Triassic sandstone within the Sydney Basin. 

Typically found among exposed sandstone outcrops with 

vegetation types ranging from woodland to heath. Within these 

habitats they spend most of the year sheltering in and under 

rock crevices and exfoliating rock. However, some individuals 

will migrate to tree hollows to find shelter during hotter parts of 

summer. 

None 
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Varanus rosenbergi Rosenberg's Goanna V - 

Rosenberg's Goanna occurs on the Sydney Sandstone in 

Wollemi National Park to the north-west of Sydney, in the 

Goulburn and ACT regions and near Cooma in the south. 

Found in heath, open forest and woodland, associated with 

termites, the mounds of which this species nests in; termite 

mounds are a critical habitat component. Individuals require 

large areas of habitat and feeds on carrion, birds, eggs, 

reptiles and small mammals. They shelter in hollow logs, rock 

crevices and in burrows, which they may dig for themselves, or 

they may use other species' burrows, such as rabbit warrens. 

Low 

Acacia bynoeana Bynoe's Wattle E V 

Grows mainly in heath and dry sclerophyll forest in sandy 

soils. Mainly south of Dora Creek-Morisset area to Berrima 

and the Illawarra region, west to the Blue Mountains, also 

recorded from near Kurri Kurri in the Hunter Valley and from 

Morton National Park. 

None 

Acacia pubescens Downy Wattle V V 

Concentrated around the Bankstown-Fairfield-Rookwood area 

and the Pitt Town area, with outliers occurring at Barden 

Ridge, Oakdale and Mountain Lagoon. Occurs on alluviums, 

shales and at the intergrade between shales and sandstones. 

The soils are characteristically gravely soils, often with 

ironstone. Grows in open woodland and forest, in a variety of 

plant communities, including Cooks River-Castlereagh 

Ironbark forest, Shale-Gravel Transition forest and 

Cumberland Plain woodland. 

Low 

Allocasuarina 

glareicola 
  E E 

Primarily restricted to the Richmond (NW Cumberland Plain) 

district, but with an outlier population found at Voyager Point, 

Liverpool. Grows in Castlereagh woodland on lateritic soil. 

Found in open woodland with Parramatta Red Gum, Broad-

leaved Ironbark, Narrow-leaved Apple, Scribbly Gum and 

Paperbarks. 

None 
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Asterolasia elegans   E E 

Occurs north of Sydney, in the Baulkham Hills, Hawkesbury 

and Hornsby local government areas. Also likely to occur in 

the western part of Gosford local government area. Known 

from only seven populations, only one of which is wholly within 

a conservation reserve. Occurs on Hawkesbury sandstone in 

sheltered forests on mid- to lower slopes and valleys, e.g. in or 

adjacent to gullies which support sheltered forest. 

None 

Caladenia tessellata Thick-lip Spider Orchid E V 

The Tessellated Spider Orchid is found in grassy sclerophyll 

woodland on clay loam or sandy soils, though the population 

near Braidwood is in low woodland with stony soil. Known from 

the Sydney area (old records), Wyong, Ulladulla and 

Braidwood in NSW. Populations in Kiama and Queanbeyan 

are presumed extinct. 

Low 

Callistemon 

linearifolius 
Netted Bottle Brush V - 

Recorded from the Georges River to Hawkesbury River in the 

Sydney area, and north to the Nelson Bay area of NSW. 

Recorded in 2000 at Coalcliff in the northern Illawarra. For the 

Sydney area, recent records are limited to the Hornsby 

Plateau area near the Hawkesbury River. Grows in dry 

sclerophyll forest on the coast and adjacent ranges. 

Low 

Cryptostylis 

hunteriana 
Leafless Tongue-orchid V V 

Does not appear to have well defined habitat preferences and 

is known from a range of communities, including swamp-heath 

and woodland. The larger populations typically occur in 

woodland dominated by Scribbly Gum, Silvertop Ash, Red 

Bloodwood and Black She-oak and appears to prefer open 

areas in the understorey of this community. 

None 

Cynanchum elegans White-flowered Wax Plant E E 

Recorded from rainforest gullies scrub and scree slopes from 

the Gloucester district to the Wollongong area and inland to Mt 

Dangar. 

None 
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Dillwynia tenuifolia   V - 

The core distribution is the Cumberland Plain from Windsor to 

Penrith east to Deans Park. In western Sydney, may be locally 

abundant particularly within scrubby-dry heath areas within 

Castlereagh Ironbark forest and Shale Gravel Transition forest 

on tertiary alluvium or laterised clays. May also be common in 

transitional areas where these communities adjoin 

Castlereagh Scribbly Gum woodland. At Yengo, is reported to 

occur in disturbed escarpment woodland on Narrabeen 

sandstone. 

Low 

Eucalyptus 

benthamii 
Camden White Gum V V 

Occurs on the alluvial flats of the Nepean River and its 

tributaries. There are two major subpopulations; the Kedumba 

Valley of the Blue Mountains National Park and at Bents Basin 

State Recreation Area. Several trees are scattered along the 

Nepean River around Camden and Cobbitty. At least five trees 

occur on the Nattai River in Nattai National Park. Requires a 

combination of deep alluvial sands and a flooding regime that 

permits seedling establishment. Occurs in open forest. 

Low 

Genoplesium baueri Bauer's Midge Orchid E E 

Grows in dry sclerophyll forest and moss gardens over 

sandstone. Flowers February to March. Has been recorded 

between Ulladulla and Port Stephens. Currently the species is 

known from just over 200 plants across 13 sites. The species 

has been recorded in Berowra Valley Regional Park, Royal 

National Park and Lane Cove National Park and may also 

occur in the Woronora, O'Hares, Metropolitan and 

Warragamba Catchments. 

None 
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Grevillea juniperina 

subsp. juniperina 
  V - 

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 

Grevillea parviflora 

subsp. parviflora 
Small-flowered Grevillea V V 

Grows in sandy or light clay soils usually over thin shales. 

Occurs in a range of vegetation types from heath and shrubby 

woodland to open forest. Found over a range of altitudes from 

flat, low-lying areas to upper slopes and ridge crests. Often 

occurs in open, slightly disturbed sites such as along tracks. 

Low 

Gyrostemon 

thesioides 
 E - 

Grows on hillsides and riverbanks and may be restricted to 

fine sandy soils. Within NSW. It has only ever been recorded 

at three sites, to the west of Sydney, near the Colo, Georges 

and Nepean Rivers. The most recent sighting was of a single 

male plant near the Colo River within Wollemi National Park. 

The species has not been recorded from the Nepean and 

Georges Rivers for 90 and 30 years respectively, despite 

searches. Also occurs in Western Australia, South Australia, 

Victoria and Tasmania. 

Low 

Haloragis exalata 

subsp. exalata 
Square Raspwort V V 

Occurs in 4 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 
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Hibbertia puberula 

subsp. glabrescens 
Hibbertia sp. Bankstown CE CE 

This species is endemic to New South Wales and is currently 

known to occur in only one population at Bankstown Airport in 

Sydney’s southern suburbs, in the Bankstown local 

government area. 

Low 

Leucopogon 

exolasius 
Woronora Beard-heath V V 

Grows in woodland on sandstone. Restricted to the Woronora 

and Grose Rivers and Stokes Creek, Royal National Park. 
None 

Marsdenia viridiflora 

subsp. viridiflora 

Marsdenia viridiflora R. Br. subsp. 

viridiflora population in the Bankstown, 

Blacktown, Camden, Campbelltown, 

Fairfield, Holroyd, Liverpool and 

Penrith local government areas 

EP - Grows in vine thickets and open shale woodland. Low 

Maundia 

triglochinoides 
  V - 

Grows in swamps, creeks or shallow freshwater 30 - 60 cm 

deep on heavy clay, low nutrients. Flowering occurs during 

warmer months. Diaspore is the seed and root tubers, which 

are probably dispersed by water. 

Low 

Melaleuca deanei Deane's Melaleuca V V 
Grows in wet heath on sandstone in coastal districts from 

Berowra to Nowra. 
None 

Pelargonium sp. 

Striatellum 
Omeo's Stork's-bill E E 

Flowering occurs from October to March. Occurs in habitat 

usually located just above the high water level of irregularly 

inundated or ephemeral lakes. During dry periods, the species 

is known to colonise exposed lake beds. The species is known 

to form clonal colonies by rhizomatous propagation. 

None 

Persoonia 

bargoensis 
Bargo Geebung E V 

The Bargo Geebung occurs in woodland or dry sclerophyll 

forest on sandstone and on heavier, well drained, loamy, 

gravely soils. 

Low 
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Persoonia hirsuta Hairy Geebung E E 

Distributed from Singleton in the north, along the east coast to 

Bargo in the south and the Blue Mountains to the west. A large 

area of occurrence, but occurs in small populations, increasing 

the species' fragmentation in the landscape. Found in sandy 

soils in dry sclerophyll open forest, woodland and heath on 

sandstone. Usually present as isolated individuals or very 

small populations. Probably killed by fire (as other Persoonia 

spp. are) but will regenerate from seed. 

None 

Persoonia nutans Nodding Geebung E E 

Confined to aeolian and alluvial sediments and occurs in a 

range of sclerophyll forest and woodland vegetation 

communities, with the majority of individuals occurring within 

Agnes Banks woodland or Castlereagh Scribbly Gum 

woodland. Restricted to the Cumberland Plain in western 

Sydney, between Richmond in the north and Macquarie Fields 

in the south. 

Low 

Pilularia novae-

hollandiae 
Austral Pillwort E - 

Grows in shallow swamps and waterways, often among 

grasses and sedges. It is most often recorded in drying mud 

as this is when it is most conspicuous. 

Low 

Pimelea curviflora 

var. curviflora 
  V V 

Confined to the coastal area of Sydney between northern 

Sydney in the south and Maroota in the north-west. Former 

range extended south to the Parramatta River and Port 

Jackson region including Five Dock, Bellevue Hill and Manly. 

Occurs on shale-lateritic soils over sandstone and shale-

sandstone transition soils on ridgetops and upper slopes 

amongst woodlands. 

Low 
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Pimelea spicata Spiked Rice-flower E E 

Once widespread on the Cumberland Plain, the Spiked Rice-

flower occurs in two disjunct areas; the Cumberland Plain 

(Narellan, Marayong, Prospect Reservoir areas) and the 

Illawarra (Landsdowne to Shellharbour to northern Kiama). In 

both the Cumberland Plain and Illawarra environments this 

species is found on well-structured clay soils. On the inland 

Cumberland Plain sites it is associated with grey box and 

Ironbark. In the coastal Illawarra it occurs commonly in Coast 

Banksia open woodland with a better developed shrub and 

grass understorey. 

Known 

Pomaderris brunnea Brown Pomaderris V V 

The species is expected to live for 10 - 20 years, while the 

minimum time to produce seed is estimated to be 4 - 6 years. 

Found in a very limited area around the Colo, Nepean and 

Hawkesbury Rivers, including the Bargo area. It also occurs at 

Walcha on the New England Tableland and in far eastern 

Gippsland in Victoria. 

Low 

Pterostylis saxicola Sydney Plains Greenhood E E 

Restricted to western Sydney between Freemans Reach in the 

north and Picton in the south. Most commonly found growing 

in small pockets of shallow soil in depressions on sandstone 

rock shelves above cliff lines. The vegetation communities 

above the shelves where Sydney Plains Greenhood occurs 

are sclerophyll forest or woodland on shale-sandstone 

transition soils or shale soils. 

None 

Pultenaea aristata Prickly Bush-pea V V 

Grows in moist, dry sclerophyll woodland to heath on 

sandstone, specifically the drier areas of Upland Swamps. 

Restricted to the Woronora Plateau, a small area between 

Helensburgh, south of Sydney, and Mt Keira above 

Wollongong. 

None 
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Pultenaea 

pedunculata 
Matted Bush-pea E - 

Pultenaea pedunculata occurs in a range of habitats. NSW 

populations are generally among woodland vegetation but 

plants have also been found on road batters and coastal cliffs. 

It is largely confined to loamy soils in dry gullies in populations 

in the Windellama area. 

Low 

Syzygium 

paniculatum 
Magenta Lilly Pilly E V 

Found only in NSW, in a narrow, linear coastal strip from 

Bulahdelah to Conjola State forest. On the south coast the 

species occurs on grey soils over sandstone, restricted mainly 

to remnant stands of littoral rainforest. On the central coast it 

occurs on gravels, sands, silts and clays in riverside gallery 

rainforests and remnant littoral rainforest communities. 

None 

Thelymitra 

kangaloonica 
Kangaloon Sun Orchid CE CE 

Thelymitra sp. Kangaloon is only known to occur on the 

southern tablelands of NSW in the Moss Vale - Kangaloon - 

Fitzroy Falls area at 550-700 m above sea level.  It is known to 

occur at three swamps that are above the Kangaloon Aquifer.  

It is found in swamps in sedgelands over grey silty grey loam 

soils 

None 

Thesium australe Austral Toadflax V V 

Grows in very small populations scattered across eastern 

NSW, along the coast, and from the Northern to Southern 

Tablelands. It is also found in Tasmania and Queensland and 

in eastern Asia. Occurs in grassland or grassy woodland. 

Grows on kangaroo grass tussocks but has also been 

recorded within the exotic Coolatai grass. 

Low 

Wahlenbergia 

multicaulis 

Tadgell's Bluebell in the local 

government areas of Auburn, 

Bankstown, Baulkham Hills, 

Canterbury, Hornsby, Parramatta and 

Strathfield 

EP - 

Found in disturbed sites and grows in a variety of habitats 

including forest, woodland, scrub, grassland and the edges of 

watercourses and wetlands. Typically occurs in damp, 

disturbed sites (with natural or human disturbance of various 

forms), typically amongst other herbs rather than in the open. 

Low 
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Annexure C 

Assessments of Significance 
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Biodiversity Conservation Act - Five Part Test  

The following threatened biodiversity listed on the BC Act are known to occur or considered likely 

to occur in the study area: 

 Cumberland Plain Woodland 

 Swamp Oak Floodplain Forest 

 Pimelea spicata 

 Cumberland Plain Land Snail 

 Little Lorikeet 

 Little Eagle 

 Hollow-dependant bats: Eastern Freetail-bat, Greater Broad-nosed Bat, Southern Myotis 

 Grey-headed Flying-fox  

 Koala.  

The potential impact of the proposal on these eight species/ecological communities and their 

habitats have been assessed via the application of the Five Part Test under the BC Act. 
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Cumberland Plain Woodland (CPW) 

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

n/a 

b) In the case of an endangered ecological 
community or critically endangered 
ecological community, whether the action 
proposed: 

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

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

Extent and composition 

Over 2,900 hectares of Cumberland Plain Woodland (CPW) is mapped as occurring within the 
locality (10 km radius) as a combination of Shale Plains Woodland & Shale Hills Woodland 
(OEH 2013). This is considered to be the local occurrence of CPW in this instance. 
Approximately 1.92 ha of this local occurrence would be cleared by the proposal, with a further 
1.2 ha indirectly impacted. The condition of the areas to be impacted include: 

 Moderate condition_Bursaria -0.19 ha directly impacted 0.09 ha indirectly impacted; 

 Derived native grassland – 0.02 ha directly impacted, 0.11 ha indirectly impacted; 

 Low condition_Olive - 1.06 ha directly impacted 0.73 ha indirectly impacted; 

 Low condition_Grass -0.65 ha directly impacted 0.27 ha indirectly impacted. 

Assessment 

The action proposed is considered unlikely to have an adverse effect on either the extent or 
composition of CPW such that its local occurrence is placed at risk of extinction as: 

 The extent of potential impacts would generally impact low condition CPW, with only a 
small area (0.19 ha) of moderate condition CPW impacted directly 

 The structure and composition of the low condition patches of CPW are highly modified, 
due to severe infestations of African Olive and frequent and intensive grazing 

 The composition of the local occurrence (over 2,900 ha mapped within a 10 km radius) 
would not be significantly affected. 



 

Spring Farm Parkway Stage 1  

Biodiversity Assessment Report 121 

Cumberland Plain Woodland (CPW) 

c) In relation to the habitat of a threatened 
species, population or ecological 
community: 

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

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

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

Extent of impact on habitat 

Approximately 1.92 ha of CPW would be directly impacted by the proposal, with an additional 
1.2 ha indirectly impacted. This represents 0.06 percent of the local occurrence of this 
community (2,900 ha mapped locally).  

Habitat fragmentation 

No habitat fragmentation would occur. The vegetation already exists in a highly fragmented 
state due to historical clearing for rural residential development, agricultural practices and local 
roads. The proposal would not increase the fragmentation of any areas of CPW. 

Importance of habitat to be impacted 

The area of CPW to be impacted is minimal compared with similar habitat available in the 
locality, which reduces the overall importance of the vegetation impacted by this proposal. 
Further, the patches of CPW to be impacted are not considered to be viable in the long term 
given their location, condition, current land management practices and very small size. 
Therefore, the impacts on CPW as described above are unlikely to have long-term negative 
consequences for the local occurrence of CPW. 

d) Whether the action proposed is likely to 
have an adverse effect on any declared 
area of outstanding biodiversity value 
(either directly or indirectly)  

No areas of outstanding biodiversity value would be affected by the proposed works either 
directly or indirectly. No areas identified as priority conservation lands in the Cumberland Plain 
Recovery Plan occur in the study area (DECCW 2010). Priority conservation lands are 
identified as the lands on the Cumberland Plain that can contribute most to the long-term 
recovery and maintenance of threatened biodiversity (DECCW 2010). 
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Cumberland Plain Woodland (CPW) 

e) Whether the action proposed constitutes or 
is part of a Key Threatening Process (KTP) 
or is likely to result in the operation of, or 
increase the impact of, a KTP 

The proposal has the potential to increase the impact of the following KTPs listed in NSW: 

 Clearing of native vegetation’. Approximately 1.92 ha of habitat would be directly impacted 

by the proposal. This is only a small area of a much larger area of vegetation within the 

local area 

 Loss of hollow-bearing trees – eight identified hollow-bearing trees (including three stags) 

would be removed by the proposal. This KTP does not impact CPW 

 Loss of dead wood and dead trees – three stags containing hollows would be removed by 

the proposal. This KTP does not impact CPW 

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

proposal would impact on a number of small farm dams and minor tributaries 

 Invasion of native plant communities by exotic perennial grasses – two of the exotic 

grasses mentioned in the KTP were recorded in the study area: Eragrostis curvula and 

Chloris gayana. These species are evident throughout the study area invading areas of 

CPW. The proposal is not likely to exacerbate the occurrence of these grasses as they are 

already prevalent in the area, provided weed management is undertaken during clearing to 

minimise introduction and spread of weed species, in accordance with Guide 6 of the 

Roads and Maritime Biodiversity Guidelines (RTA 2011)   

 Invasion of native plant communities by African Olive Olea europaea L. subsp. cuspidata. 

African Olive is a major weed problem in the study area and is currently impacted on areas 

of habitat for CPW. The proposal is not likely to exacerbate the African Olive invasion 

provided weed management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011).    

Conclusion The local occurrence of CPW is unlikely to be significantly affected by the proposed works. 
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Swamp Oak Floodplain Forest (SOFF) 

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

n/a 

b) In the case of an endangered ecological 
community or critically endangered 
ecological community, whether the action 
proposed: 

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

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

Extent and composition 

Over 900 hectares of Swamp Oak Floodplain Forest (SOFF) is mapped as occurring within the 
locality (10 km radius) as Alluvial Woodland (OEH 2013). This is considered to be the local 
occurrence SOFF in this instance. Approximately 0.47 ha of this local occurrence would be 
cleared by the proposal, with an additional 0.28 ha indirectly impacted. The SOFF in the study 
area to be impacted is considered to be in Low condition, with a lack of structural layers 
(understorey and native groundcover) and occurrence of weeds. 

Assessment 

The action proposed is considered unlikely to have an adverse effect on either the extent or 
composition of SOFF such that its local occurrence is placed at risk of extinction as: 

 The extent of potential impacts would be limited to 0.47 ha directly impacted and 0.28 ha 
indirectly impacted 

 The area impacted supports a native canopy, over an exotic groundlayer. The native 
midstorey, understorey and groundlayer are essentially absent 

 The composition of the local occurrence would not be significantly affected. 
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Swamp Oak Floodplain Forest (SOFF) 

c) In relation to the habitat of a threatened 
species, population or ecological 
community: 

iv. The extent to which habitat is likely to 
be removed or modified as a result of 
the action proposed, and 

v. Whether an area of habitat is likely to 
become fragmented or isolated from 
other areas of habitat as a result of the 
proposed action, and 

vi. The importance of the habitat to be 
removed, modified, fragmented or 
isolated to the long-term survival of the 
species, population or ecological 
community in the locality. 

Extent of impact on habitat 

Approximately 0.47 ha of SOFF would be directly impacted by the proposal, with an additional 
0.28 ha indirectly impacted. This represents 0.05 percent of the local occurrence of this 
community (900 ha mapped locally). 

Habitat fragmentation 

No habitat fragmentation would occur. The vegetation already exists in a highly fragmented 
state due to historical clearing for rural residential development, agricultural practices and local 
roads. The proposal would not increase the fragmentation of any areas of SOFF. 

Importance of habitat to be impacted 

The area of SOFF to be impacted is negligible compared to similar habitat available in the 
locality, which reduces the overall importance of the vegetation impacted by this proposal. 
Further, the patches of SOFF to be impacted are not considered to be viable in the long term 
given their location, condition, current land management practices and small size. Therefore, 
the impacts on SOFF as described above are unlikely to have long-term negative 
consequences for the local occurrence of SOFF. 

d) Whether the action proposed is likely to 
have an adverse effect on any declared 
area of outstanding biodiversity value 
(either directly or indirectly)  

No areas of outstanding biodiversity value would be affected by the proposed works either 
directly or indirectly. 
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Swamp Oak Floodplain Forest (SOFF) 

e) Whether the action proposed constitutes or 
is part of a Key Threatening Process (KTP) 
or is likely to result in the operation of, or 
increase the impact of, a KTP 

The proposal has the potential to increase the impact of the following KTPs listed in NSW: 

 Clearing of native vegetation’. Approximately 0.47 ha of native vegetation aligning to SOFF 

would be directly impacted by the proposal. This is only a very small area of a much larger 

area of vegetation within the local area. 

 Loss of hollow-bearing trees – eight identified hollow-bearing trees (including three stags) 

would be removed by the proposal. 

 Loss of dead wood and dead trees – three stags containing hollows would be removed by 

the proposal.  

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

proposal would impact on a number of small farm dams and minor tributaries.  

 Invasion of native plant communities by exotic perennial grasses – two of the exotic 

grasses mentioned in the KTP were recorded in the study area: Eragrsotis curvula and 

Chloris gayana. These species are evident throughout the study area invading areas of 

SOFF habitat. The proposal is not likely to exacerbate the occurrence of these grasses as 

they are already prevalent in the area, provided weed management is undertaken during 

clearing to minimise introduction and spread of weed species, in accordance with Guide 6 

of the Roads and Maritime Biodiversity Guidelines (RTA 2011).    

 Invasion of native plant communities by African Olive Olea europaea L. subsp. cuspidata. 

African Olive is a major weed problem in the study area and is currently impacting on areas 

of habitat for SOFF. The proposal is not likely to exacerbate the African Olive invasion 

provided weed management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011). 

Conclusion The local occurrence SOFF is unlikely to be significantly affected by the proposed works. 
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Pimelea spicata 

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

This species was recorded in the study area outside the area of impact (Figure 3-
3). The species is known to flower sporadically throughout the year and the peak 
flowering time may vary from year to year (Threatened Species Scientific 
Committee 2016). It is likely that the species flowers opportunistically with 
flowering likely to depend upon climatic conditions, particularly rainfall (DEC 
2006). A very small area of potential habitat for the species would be removed by 
the proposal (1.92 ha), though this habitat is considered degraded, with most 
areas supporting little to no understorey vegetation. The threatened species 
profile refers to Pimelea spicata preferring sites with a less intensive grazing 
history, with intensive grazing listed as a known threat to the species (OEH 
2018b, Threatened Species Scientific Committee 2016). The majority of the 
habitat for the species in the study area is subject to quite intensive grazing, to the 
extent that the understorey is heavily reduced and simplified in diversity, which is 
likely due to a combination of grazing and recent lack of rainfall. Olea europea is 
listed as a weed species of particular threat to Pimelea spicata (Threatened 
Species Scientific Committee 2016), which was recorded in abundance within the 
study area.   

It is unlikely that the removal of the habitat as a result of the proposal would have 
an adverse effect on the life cycle of this species such that a viable local 
population is placed at risk of extinction. Given the intensive grazing history, weed 
invasion and land management activities occurring in the study area, the habitat in 
the study area is considered marginal at best. The species was recorded during 
targeted surveys outside the area of impact (Figure 3-3), within Moderate_Grass 
condition CPW. The 0.6 ha patch of Moderate_Bursaria condition CPW, and the 
two small patches of Moderate_Grass condition CPW (Figure 5) are considered to 
support the best available habitat for the species in the study area, as this area 
supported the best example of a native understorey.  These areas would be 
impacted by the proposal, with 0.19 ha being directly impacted and 0.09 ha being 
indirectly impacted. However, Pimelea spicata was not recorded within the area of 
impact in these vegetation zones and no known plants would be removed.  

b) In the case of an endangered ecological community 
or critically endangered ecological community, 
whether the action proposed: 

i. Is likely to have an adverse effect on the extent of 

N/A 
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Pimelea spicata 

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, 
population or ecological community: 

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

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

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

Clearing for the proposal would remove 0.19 ha of moderate condition potential 
habitat for Pimelea spicata and indirectly impact on a further 0.09 ha. No plants of 
Pimelea spicata was be removed, as the species was only recorded outside the 
area of impact during targeted surveys. Generally, areas supporting or previously 
supporting Cumberland Plain Woodland are seen as potential habitat for Pimelea 
spicata (DEC 2006). Over 2,900 hectares of potential habitat for Pimelea spicata 
is mapped as occurring within the locality (10 km radius) as a combination of 
Shale Plains Woodland & Shale Hills Woodland (OEH 2013). The removal of a 
very small area (0.19 ha) of potential and marginal habitat is unlikely to 
significantly impact the species given no recorded plants would be removed 
and the presence of known and numerous records of the species in the 
locality.  

The potential habitat to be impacted currently exists as fragmented pockets of 
CPW in a largely cleared landscape. The proposal would introduce an additional 
barrier between existing fragmented stands of native vegetation, however 
pollinators and dispersal mechanisms are likely to be able to cross this barrier 
distance (approximately 50 m). Therefore the proposal is unlikely to increase 
fragmentation for Pimelea spicata. The recorded population occurs on the 
eastern side of the Highway and would not be fragmented by the proposal. 

The area of potential habitat to be removed (0.19 ha) is negligible compared with 
similar habitat/known records for the species in the locality (over 2,900 ha of CPW 
mapped by OEH (2013) in the locality, directly impacted area represents less than 
0.01 percent of similar habitats mapped as occurring in the locality by OEH 
(2013)), which reduces the overall importance of potential habitat impacted by this 
proposal. Therefore, the impacts on potential habitat as described above are 
unlikely to have long-term negative consequences for the local population 
of Pimelea spicata. 
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Pimelea spicata 

d) Whether the action proposed is likely to have an 
adverse effect on any declared area of outstanding 
biodiversity value (either directly or indirectly) 

To date, no areas of outstanding biodiversity value have been declared for 
Pimelea spicata.  

e) Whether the action proposed constitutes or is part of 
a KTP or is likely to result in the operation of, or 
increase the impact of, a KTP 

The proposal has the potential to increase the impact of the following KTPs listed 
in NSW: 

 Clearing of native vegetation’. Approximately 0.19 ha of potential habitat would 

be directly impacted by the proposal. This is only a very small area of a much 

larger area of vegetation within the local area. 

 Loss of hollow-bearing trees – eight identified hollow-bearing trees (including 

three stags) would be removed by the proposal. This KTP does not impact 

Pimelea spicata. 

 Loss of dead wood and dead trees – three stags containing hollows would be 

removed by the proposal. This KTP does not impact Pimelea spicata. 

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

– the proposal would impact on a number of small farm dams and minor 

tributaries. This KTP does not impact Pimelea spicata.  

 Invasion of native plant communities by exotic perennial grasses – two of the 

exotic grasses mentioned in the KTP were recorded in the study area: 

Eragrostis curvula and Chloris gayana. These species are evident throughout 

the study area invading areas of potential Pimelea spicata habitat. The 

proposal is not likely to exacerbate the occurrence of these grasses as they 

are already prevalent in the area, provided weed management is undertaken 

in accordance with Guide 6 of the Roads and Maritime Biodiversity Guidelines 

(RTA 2011).  

 Invasion of native plant communities by African Olive Olea europaea L. subsp. 

cuspidata. African Olive is a major weed problem in the study area and is 

currently impacting on areas of potential habitat for Pimelea spicata. The 

proposal is not likely to exacerbate the African Olive invasion provided weed 

management is undertaken in accordance with Guide 6 of the Roads and 
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Pimelea spicata 

Maritime Biodiversity Guidelines (RTA 2011).  . 

Conclusion: The proposed action is unlikely to have a significant impact on Pimelea spicata. No recorded plants would be removed as a 
result of the proposal. 
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Cumberland Plain Land Snail 

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

This species was not recorded in the study area during targeted surveys 
undertaken by Niche in February 2018 (Niche 2018).Approximately 1.92 ha of 
potential habitat for the species would be removed by the proposal, however this 
habitat is considered degraded and sub-optimal, with an absence of logs and not 
much leaf litter present. Given the relatively small amount of sub-optimal habitat 
that would be impacted by the proposal, and considering there are larger areas 
of better quality habitat conserved nearby in Mount Annan Botanic Gardens, it is 
considered unlikely that the removal of the habitat as a result of the proposal 
would have an adverse effect on the life cycle of these species such that viable 
local populations are placed at risk of extinction. 

b) In the case of an endangered ecological community 
or critically endangered ecological community, 
whether the action proposed: 

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

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

N/A 
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Cumberland Plain Land Snail 

c) In relation to the habitat of a threatened species, 
population or ecological community: 

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

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

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

Clearing for the proposal would remove approximately 1.92 ha of potential, 
marginal habitat for the Cumberland Plain Land Snail.  Larger areas of similar 
habitat within the locality and the broader region are well reserved (e.g. Mount 
Annan Botanic Gardens) and therefore the removal of a relatively small 
amount of marginal habitat represents a negligible amount of the habitat 
available within the locality (0.06 per cent of CPW (Shale Hills Woodland and 
Shale Plains Woodland) mapped locally (OEH 2013)).  

The potential habitat to be impacted currently exists as fragmented patches 
within farmland and rural development. Therefore the proposal is unlikely to 
increase fragmentation for the Cumberland Plain Land Snail. 

The area of potential habitat to impacted is relatively degraded and does not 
support optimal habitat for this species. It has been and is subject to clearing, 
grazing and fragmentation with a lack of logs and leaf litter. Larger areas of 
protected and better quality habitat are present in the locality (e.g.Mt Annan 
Botanic Garden) which reduces the overall importance of potential habitat 
present within the study area. Therefore, the impacts on potential habitat as 
described above are unlikely to have long-term negative consequences for 
the local population of the Cumberland Plain Land Snail. 

d) Whether the action proposed is likely to have an 
adverse effect on any declared area of outstanding 
biodiversity value (either directly or indirectly) 

To date, no areas of outstanding biodiversity value have been declared for 
Cumberland Plain Land Snail. 
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Cumberland Plain Land Snail 

e) Whether the action proposed constitutes or is part 
of a KTP or is likely to result in the operation of, or 
increase the impact of, a KTP 

The proposal has the potential to increase the impact of the following KTPs listed 
in NSW: 

 Clearing of native vegetation’. Approximately 1.92 ha of habitat would be 

directly impacted by the proposal. This is only a very small area of a much 

larger area of vegetation within the local area. 

 Loss of hollow-bearing trees – eight identified hollow-bearing trees (including 

three stags) would be removed by the proposal. This KTP does not impact 

Cumberland Plain Land Snail. 

 Loss of dead wood and dead trees – three stags containing hollows would be 

removed by the proposal. This KTP does not impact Cumberland Plain Land 

Snail. 

 Alteration to the natural flow regimes of rivers, streams, floodplains & 

wetlands – the proposal would impact on a number of small farm dams and 

minor tributaries. This KTP does not impact Cumberland Plain Land Snail.  

 Invasion of native plant communities by exotic perennial grasses – two of the 

exotic grasses mentioned in the KTP were recorded in the study area: 

Eragrsotis curvula and Chloris gayana. These species are evident throughout 

the study area invading areas of Cumberland Plain Land Snail habitat. The 

proposal is not likely to exacerbate the occurrence of these grasses as they 

are already prevalent in the area, provided weed management is undertaken 

in accordance with Guide 6 of the Roads and Maritime Biodiversity 

Guidelines (RTA 2011).   

 Invasion of native plant communities by African Olive Olea europaea L. 

subsp. cuspidata. African Olive is a major weed problem in the study area 

and is currently impacting on areas of habitat for Cumberland Plain Land 

Snail. The proposal is not likely to exacerbate the African Olive invasion 

provided weed management is undertaken in accordance with Guide 6 of the 

Roads and Maritime Biodiversity Guidelines (RTA 2011). 

Conclusion: The proposed action is unlikely to have a significant impact on the Cumberland Plain Land Snail. 
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Little Lorikeet 

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

Little Lorikeets are gregarious, usually foraging in small flocks, often with other 

species of lorikeet. They feed primarily on nectar and pollen in the tree canopy, 

particularly on profusely-flowering eucalypts, but also on a variety of other 

species including, melaleucas and mistletoes.  

The breeding biology of Little Lorikeets is little known. Anecdotal records from 

around the country indicates that nest hollows are located at heights of between 

2 and 15 m, mostly in living, smooth-barked eucalypts, especially Manna Gum 

Eucalyptus viminalis, Blakely’s Red Gum E. blakelyi and Tumbledown Gum E. 

dealbata. Hollow openings are very small, approximately 3 cm in diameter, and 

are kept open by the activities of the occupants, which use their beaks to bite 

away living bark from around the opening. Nest hollows are used ‘traditionally’, 

with the same hollow known to be occupied for at least 29 years, although not 

necessarily by the same individuals. The breeding season extends from May to 

September and as long as eucalypt nectar and pollen are available throughout 

this period, two broods of fledglings can be raised in a season. 

The study area contains suitable foraging and nesting habitat for this species, 

although it does not contain any of the eucalypt species listed as preferred 

nesting trees. 

The Little Lorikeet was recorded utilising the study area during the survey (Figure 

3-3). Potential breeding habitat would be impacted by the proposal, as eight 

hollow-bearing trees would be removed as part of the proposal, however, as 

noted above none of the preferred nesting species were recorded in the study 

area. A total of 2.39 ha of potential shelter or foraging habitat would also be 

removed as part of the proposal.  

The proposal is unlikely to result in an adverse effect on the life cycle of the Little 
Lorikeet, such that, a viable local population is likely to be placed at risk of 
extinction, as the hollow-bearing trees being impacted by the proposal are not 
preferred nesting trees for the species. The species is highly mobile and the 
small hollows required for breeding are relatively common. 
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Little Lorikeet 

b) In the case of an endangered ecological community 
or critically endangered ecological community, 
whether the action proposed: 

iii. 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 

iv. 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 

N/A 

c) In relation to the habitat of a threatened species, 
population or ecological community: 
i. The extent to which habitat is likely to be 

removed or modified as a result of the action 
proposed, and 

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

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

Extent of impact on habitat 

The distribution of the Little Lorikeet extends from just north of Cairns, around the 

east coast of Australia, to Adelaide. In New South Wales Little Lorikeets are 

distributed in forests and woodlands from the coast to the western slopes of the 

Great Dividing Range, extending westwards to the vicinity of Albury, Parkes, 

Dubbo and Narrabri. There is no evidence of regular migration, but Little 

Lorikeets are generally considered to be nomadic. 

Little Lorikeets mostly occur in dry, open eucalypt forests and woodlands. They 

have been recorded from both old-growth and logged forests in the eastern part 

of their range, and in remnant woodland patches and roadside vegetation on the 

western slopes.  

There are 33 previous records of Little Lorikeet within a 10 km radius of the study 

area.  

The proposal would result in the removal of approximately 2.39 ha of potential 

foraging and nesting habitat for this species. This equates to 0.06% of similar 

habitat within the locality (using OEH 2013 mapping).  

The loss of 0.06% of habitat within the locality is unlikely to have long-term 

negative impacts on the species’ local occurrence, particularly given the retention 

of the majority of potential nesting hollows and that the trees to be removed are 
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non-preferred nesting trees. 

Habitat fragmentation 

The potential habitat to be impacted currently exists as fragmented patches 
within farmland and rural development. Given the mobility of this species, the 
area of suitable habitat in the locality and the retention of habitat in the study 
area, the proposal is unlikely to result in isolation or fragmentation of habitat for 
this species. Therefore the proposal is unlikely to increase fragmentation for 
the Little Lorikeet. 

Importance of habitat to be impacted 

In terms of the long-term survival of the species in the locality, the importance of 
the area of habitat to be modified is considered to be low, based on the retention 
of similar habitat within the site and the absence of preferred nesting trees for 
this species. 

d) Whether the action proposed is likely to have an 
adverse effect on any declared area of outstanding 
biodiversity value (either directly or indirectly) 

To date, no areas of outstanding biodiversity value have been declared for Little 
Lorikeet. 

e) Whether the action proposed constitutes or is part 
of a KTP or is likely to result in the operation of, or 
increase the impact of, a KTP 

The proposal has the potential to increase the impact of the following KTPs listed 
in NSW: 

 Clearing of native vegetation’. Approximately 2.39 ha of habitat would be 

directly impacted by the proposal. This is only a very small area of a much 

larger area of vegetation within the local area. 

 Loss of hollow-bearing trees – eight identified hollow-bearing trees (including 

three stags) would be removed by the proposal.  

 Loss of dead wood and dead trees – three stags containing hollows would be 

removed by the proposal. 

 Alteration to the natural flow regimes of rivers, streams, floodplains & 

wetlands – the proposal would impact on a number of small farm dams and 

minor tributaries. This KTP does not impact Little Lorikeet.  

 Invasion of native plant communities by exotic perennial grasses – two of the 

exotic grasses mentioned in the KTP were recorded in the study area: 
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Eragrsotis curvula and Chloris gayana. These species are evident throughout 

the study area invading areas of foraging habitat. The proposal is not likely to 

exacerbate the occurrence of these grasses as they are already prevalent in 

the area, provided weed management is undertaken in accordance with 

Guide 6 of the Roads and Maritime Biodiversity Guidelines (RTA 2011).   

 Invasion of native plant communities by African Olive Olea europaea L. 

subsp. cuspidata. African Olive is a major weed problem in the study area 

and is currently impacting on areas of habitat for Little Lorikeet. The proposal 

is not likely to exacerbate the African Olive invasion provided weed 

management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011). 

Conclusion: The proposed action is unlikely to have a significant impact on the Little Lorikeet. 
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Little Eagle 

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

The species nests in tall living trees within a remnant patch, where pairs build a 

large stick nest in winter. They lay two or three eggs during spring, and young 

fledge in early summer. Preys on birds, reptiles and mammals, occasionally 

adding large insects and carrion. 

No nests for this species were observed in the study area during the survey. The 

vegetation in the study area represents potential foraging habitat for the species. 

A total of 2.39 ha of vegetation that represents potential foraging habitat for the 

species would be cleared for the proposal. This represents 0.06 percent of 

similar habitats in the locality.  

The proposal is unlikely to result in an adverse effect on the life cycle of the Little 
Eagle, such that, a viable local population is likely to be placed at risk of 
extinction, as limiting habitat important for the lifecycle of the Little Eagle would 
not be impacted. 

b) In the case of an endangered ecological community 
or critically endangered ecological community, 
whether the action proposed: 
i. Is likely to have an adverse effect on the extent 

of the ecological community such that its local 
occurrence is likely to be placed at risk of 
extinction, or 

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

N/A 

c) In relation to the habitat of a threatened species, 
population or ecological community: 
i. The extent to which habitat is likely to be 

removed or modified as a result of the action 
proposed, and 

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

iii. The importance of the habitat to be removed, 

Extent of impact on habitat 

The Little Eagle is found throughout the Australian mainland excepting the most 
densely forested parts of the Dividing Range escarpment. It occurs as a single 
population throughout NSW. The species occupies open eucalypt forest, 
woodland or open woodland. She-oak or Acacia woodlands and riparian 
woodlands of interior NSW are also used. 
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modified, fragmented or isolated to the long-
term survival of the species, population or 
ecological community in the locality. 

There are 23 previous records of Little Eagle within a 10 km radius of the study 

area.  

The proposal would result in the removal of approximately 2.39 ha of potential 

foraging and nesting habitat for this species. This equates to 0.06% of similar 

habitat within the locality (using OEH 2013 mapping).  

The loss of 0.06% of habitat within the locality is unlikely to have long-term 

negative impacts on the species’ local occurrence, particularly given the impacts 

would be to foraging habitat only. 

Habitat fragmentation 

The potential habitat to be impacted currently exists as fragmented patches 
within farmland and rural development. Given the mobility of this species, the 
area of suitable habitat in the locality and the retention of habitat in the study 
area, the proposal is unlikely to result in isolation or fragmentation of habitat for 
this species. Therefore the proposal is unlikely to increase fragmentation for 
the Little Eagle. 

 

Importance of habitat to be impacted 

In terms of the long-term survival of the species in the locality, the importance of 

the area of habitat to be modified is considered to be low, based on the retention 

of similar habitat within the site and the absence of existing nests for this 

species. 

d) Whether the action proposed is likely to have an 
adverse effect on any declared area of outstanding 
biodiversity value (either directly or indirectly) 

To date, no areas of outstanding biodiversity value have been declared for Little 
Eagle. 

e) Whether the action proposed constitutes or is part 
of a KTP or is likely to result in the operation of, or 
increase the impact of, a KTP 

The proposal has the potential to increase the impact of the following KTPs listed 
in NSW: 

 Clearing of native vegetation’. Approximately 2.39 ha of habitat would be 

directly impacted by the proposal. This is only a very small area of a much 

larger area of vegetation within the local area. 
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 Loss of hollow-bearing trees – eight identified hollow-bearing trees (including 

three stags) would be removed by the proposal.  

 Loss of dead wood and dead trees – three stags containing hollows would be 

removed by the proposal. 

 Alteration to the natural flow regimes of rivers, streams, floodplains & 

wetlands – the proposal would impact on a number of small farm dams and 

minor tributaries. This KTP does not impact Little Eagle.  

 Invasion of native plant communities by exotic perennial grasses – two of the 

exotic grasses mentioned in the KTP were recorded in the study area: 

Eragrsotis curvula and Chloris gayana. These species are evident throughout 

the study area invading areas of foraging habitat. The proposal is not likely to 

exacerbate the occurrence of these grasses as they are already prevalent in 

the area, provided weed management is undertaken in accordance with 

Guide 6 of the Roads and Maritime Biodiversity Guidelines (RTA 2011).   

 Invasion of native plant communities by African Olive Olea europaea L. 

subsp. cuspidata. African Olive is a major weed problem in the study area 

and is currently impacting on areas of habitat for Little Eagle. The proposal is 

not likely to exacerbate the African Olive invasion provided weed 

management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011). 

Conclusion: The proposed action is unlikely to have a significant impact on the Little Eagle. 
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Hollow-dependant Bats (Southern Myotis, Eastern Freetail Bat and Greater Broad-nosed Bat) 

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

The following is known about the lifecycle of Southern Myotis (OEH Threatened 
Species Profiles database): 

 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  

 Forage over streams and pools catching insects and small fish by raking 
their feet across the water surface. 

 In NSW females have one young each year usually in November or 
December. 

Southern Myotis was not recorded in the study area during fauna surveys, 
therefore the species is unlikely to be roosting or breeding nearby.  Despite not 
being recorded, the species may forage irregularly in the study area.  

The Eastern Freetail Bat mainly roosts in tree hollows, however it has also been 

recorded roosting under bark or in man-made structures. The Eastern Freetail Bat 

breeds in late spring to mid summer (November-January).  This species occurs 

from Cape York QLD, south along the Great Dividing Range and to its east, and 

into Victoria on the coast and along the Murray River. Eastern Freetail Bat was 

recorded at all five songmeter locations in the study area. However, given the 

timing of the records (the bats were not recorded early in the evening), the 

species is not likely to be roosting nearby.  

The Greater Broad-nosed Bat prefer moist gullies in mature coastal forests and 

rainforests, between the Great Dividing Range and the coast. They are only found 

at low altitudes below 500 m. In dense environments they utilise natural and 

human-made opening in the forest for flight paths. Creeks and small rivers are 

favoured foraging habitat. This species roosts in hollow tree trunks and branches. 

The Greater Boad-nosed Bat was recorded along the Nepean River tributary in 

the south of the study area. However, given the timing of the records (the bats 

were not recorded early in the evening), the species is not likely to be roosting 

nearby. 
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Approximately 2.39 ha of potential/known foraging habitat for these bat species 

would be impacted by the proposal. Potential breeding habitat may also be 

impacted, with eight hollow-bearing trees to be removed.  However these species 

are not considered likely to be roosting/breeding nearby given the targeted survey 

results (the species were not recorded early in the evening). The proposal may 

impact these species through the removal of potential foraging habitat including 

the creeks and dams (specifically for Southern Myotis) and 2.39 ha of native 

vegetation. The main creekline in the study area is not within the area of proposed 

works and the foraging habitat associated with this creekline is not likely to be 

directly impacted by the proposal. Impacts would be limited to the removal of a 

number of small farm dams and minor tributaries and 2.39 ha of native vegetation, 

which are not limiting habitat types in the local area. The removal of eight hollow-

bearing trees would also potentially impact these species, however survey results 

suggest the species are not roosting or breeding locally.  

b) In the case of an endangered ecological 
community or critically endangered ecological 
community, whether the action proposed: 

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

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

N/A 

c) In relation to the habitat of a threatened 
species, population or ecological community: 

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

ii. Whether an area of habitat is likely to 
become fragmented or isolated from other 
areas of habitat as a result of the 

The proposal would result in the removal of a number of small farm dams and 
minor tributaries and approximately 2.39 ha of native vegetation which may 
provide foraging habitat for these bat species.  Over 3,800 ha of similar habitat 
(Shale Hills Woodland, Shale Plains Woodland and Alluvial Woodland) is mapped 
as occurring within the locality (10 km, OEH 2013), therefore the proposal would 
remove about 0.06 per cent of similar habitat available in the locality.  

The proposal is not likely to isolate or fragment any areas of habitat for these bat 
species. The foraging habitat in the study area is already fragmented by existing 
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proposed action, and 
iii. The importance of the habitat to be 

removed, modified, fragmented or isolated 
to the long-term survival of the species, 
population or ecological community in the 
locality. 

land uses such as agriculture and rural residential development. Given the high 
mobility of these species, clearing for the proposed road would be unlikely to 
increase fragmentation for these species. 

The foraging habitat to be impacted in the study area is not likely to be important 
habitat to the long term survival of these species. The farm dams, creeklines and 
vegetation to be impacted are not unique in the area and the main creekline and 
associated vegetation with the study area would not be impacted by the proposal.  

d) Whether the action proposed is likely to have 
an adverse effect on any declared area of 
outstanding biodiversity value (either directly 
or indirectly) 

To date, no areas of outstanding biodiversity value have been declared for these 
species. 

e) Whether the action proposed constitutes or is 
part of a KTP or is likely to result in the 
operation of, or increase the impact of, a KTP 

The proposal has the potential to increase the impact of the following KTPs listed 
in NSW: 

 Clearing of native vegetation’. A total of 2.39 ha of native vegetation would be 

directly impacted by the proposal. This is only a very small area of a much 

larger area (3,800 ha) of potentially suitable foraging habitat available within 

the local area. 

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

– the proposal would impact on a number of small farm dams and minor 

tributaries that are foraging habitat for these bat species.  

 Loss of hollow-bearing trees – eight hollow-bearing trees (including three 

stags) would be removed by the proposal. These bat species roost in hollow-

bearing trees, however given that the species were not recorded during 

targeted surveys (Southern Myotis) or were recorded later in the evening 

(Eastern Freetail Bat and Greater Broad-nosed Bat),  the species is 

considered not likely to be roosting in the hollow-bearing trees in the study 

area. 

 Loss of dead wood and dead trees – three stags containing hollows would be 

removed by the proposal. 

 Invasion of native plant communities by exotic perennial grasses – two of the 
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exotic grasses mentioned in the KTP were recorded in the study area: 

Eragrsotis curvula and Chloris gayana. These species are evident throughout 

the study area. The proposal is not likely to exacerbate the occurrence of 

these grasses as they are already prevalent in the area, provided weed 

management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011).  

 Invasion of native plant communities by African Olive Olea europaea L. subsp. 

cuspidata. African Olive is a major weed problem in the study area. The 

proposal is not likely to exacerbate the African Olive invasion provided weed 

management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011). 

Conclusion: The proposed action is unlikely to have a significant impact on the Southern Myotis, Eastern Freetail Bat or Greater 
Broad-nosed Bat 
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a) In the case of a threatened species, whether 
the action proposed is likely to have an 
adverse effect on the life cycle of the species 
such that a viable local population of the 
species is likely to be placed at risk of 
extinction 

Koalas inhabit eucalypt woodlands and forests where they feed on the foliage of 

more than 70 eucalypt species and 30 non-eucalypt species, but in any one area 

would select preferred browse species. They are inactive for most of the day, 

feeding and moving mostly at night. They spend most of their time in trees, but 

would descend and traverse open ground to move between trees. Their home 

range size varies with quality of habitat, ranging from less than two hectares to 

several hundred hectares in size. 

Koalas are generally solitary, but have complex social hierarchies based on a 

dominant male with a territory overlapping several females and sub-ordinate 

males on the periphery. Females breed at two years of age and produce one 

young per year. 

No Koalas were recorded during the field survey. The Bionet Atlas has 1,321 

records of Koalas within a 10 km radius of the study area. There is a large 

population of Koalas inhabiting the large expanse of bushland occurring to the 

east of the study area (Figure 3-4). However, records show that the Koala is rarely 

recorded west of the study area. This is likely to be due to the fragmented and 

poor condition habitat and the presence of existing barriers such as the Hume 

Highway. Three recent records of the Koala occur to the immediate east of the 

study area, within Broughton Anglican College (Figure 3-4).  

The existing highway presents a barrier to movement for the Koala, however the 

species could occur in the study area and potential foraging habitat for the Koala 

would be impacted by the proposal. The proposal would result in the removal of 

2.39 ha of native vegetation which represents potential foraging habitat for this 

species. The majority of the vegetation to be removed consists of narrow bands 

located adjacent to the existing road corridor (which runs through the centre of the 

study area), and the margins of a few small patches of vegetation – some of 

which would not be impacted by the proposal. The study area has been subject to 

previous clearing and habitat at the site is patchy. Approximately 3,800 ha of 

similar habitat (Shale Hills Woodland, Shale Plains Woodland, Alluvial Woodland) 

has been mapped within the locality (OEH 2013), therefore the proposal would 

result in the removal of about 0.06 percent of potential habitat in the locality for the 
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species. The native vegetation present along the creekline in the south of the 

study area would not be impacted by the proposal and would also represent 

suitable potential habitat for the species.  

A viable local population of Koala occurs in the locality. Bionet records indicate 

that Koalas may use the areas in the close vicinity of the study area at least on an 

occasional basis. It is unlikely, however that the study area supports a breeding 

population of Koalas. Further, the habitat present in the study area is patchy and 

generally degraded and there is limited access to the area (Hume Highway 

barrier), the study area is unlikely to constitute important habitat for the local 

population of the species occurring to the east of the study area. Therefore, the 

removal of a relatively small proportion of potential habitat is unlikely to have an 

adverse effect on the life cycle of the Koala such that a viable local population of 

the species is likely to be placed at risk of extinction. 

b) In the case of an endangered ecological 
community or critically endangered ecological 
community, whether the action proposed: 

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

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

N/A 

c) In relation to the habitat of a threatened 
species, population or ecological community: 

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

ii. Whether an area of habitat is likely to 
become fragmented or isolated from other 
areas of habitat as a result of the 

The proposal would result in the removal of potential foraging habitat for the 
Koala, with approximately 2.39 ha of native vegetation to be removed.  
Approximately 3,800 ha of similar habitat has been mapped in the locality, 
therefore the removal of 2.39 ha represents 0.06 percent of potential habitat 
available in the locality (10 km radius, as mapped by OEH 2013). 

The proposal is not likely to further isolate or fragment any areas of habitat for the 
Koala. OEH have mapped Koala corridors in the vicinity of the study area, 
classified as Primary, Secondary and Tertiary corridors. A secondary Koala 
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proposed action, and 
iii. The importance of the habitat to be 

removed, modified, fragmented or isolated 
to the long-term survival of the species, 
population or ecological community in the 
locality. 

corridor mapped by OEH (Figure 3-4) extends west from Noorumba Reserve to 
within approximately 450 metres of the proposal footprint. No mapped Koala 
corridors traverse the study area. The potential foraging habitat in the study area 
is already fragmented by existing land uses such as the highway and local roads, 
agriculture and rural residential development. The proposal is essentially an 
upgrade to an existing major road and new intersection and is unlikely to make 
traversing the landscape more difficult given the existing fragmentation and 
barriers to movement. Given that the local population of Koalas overwhelmingly 
occurs to the east of the study area, with very few records occurring to the west, 
the proposal is not likely to introduce new barriers to movement of the local Koala 
population.  

The foraging habitat to be impacted in the study area is not likely to be important 
habitat to the long term survival of the Koala. The habitat to be impacted is 
patchy, fragmented, generally in poor condition and is not unique in the area, with 
over 3,800 ha of similar habitat mapped as occurring locally (OEH 2013).  

d) Whether the action proposed is likely to have 
an adverse effect on any declared area of 
outstanding biodiversity value (either directly 
or indirectly) 

To date, no areas of outstanding biodiversity value have been declared for the 
Koala. 

e) Whether the action proposed constitutes or is 
part of a KTP or is likely to result in the 
operation of, or increase the impact of, a KTP 

The proposal has the potential to increase the impact of the following KTPs listed 
in NSW that are relevant to Koalas: 

 Clearing of native vegetation’. A total of 2.39 ha of native vegetation would be 

directly impacted by the proposal. This is only a very small area in relation to 

potential foraging habitat available for this species within the local area. 

 Loss of hollow-bearing trees – eight identified hollow-bearing trees (including 

three stags) would be removed by the proposal. The Koala is not dependant 

on hollow-bearing trees.  

 Loss of dead wood and dead trees – three stags containing hollows would be 

removed by the proposal. The Koala is not dependant on dead wood, dead 

trees or hollow-bearing trees. 

 Invasion of native plant communities by exotic perennial grasses – two of the 

exotic grasses mentioned in the KTP were recorded in the study area: 
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Eragrsotis curvula and Chloris gayana. These species are evident throughout 

the study area. The proposal is not likely to exacerbate the occurrence of 

these grasses as they are already prevalent in the area, provided weed 

management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011).  

 Invasion of native plant communities by African Olive Olea europaea L. subsp. 

cuspidata. African Olive is a major weed problem in the study area. The 

proposal is not likely to exacerbate the African Olive invasion provided weed 

management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011). 

Conclusion: The proposed action is unlikely to have a significant impact on the Koala. 
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Grey-headed Flying-fox 

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

The following is known about the lifecycle of Grey-headed Flying-fox (OEH 
Threatened Species Profiles database): 

 Roosting camps are generally located within 20 km of a regular food source 

and are commonly found in gullies, close to water, in vegetation with a dense 

canopy. 

 Individual camps may have tens of thousands of animals and are used for 

mating, and for giving birth and rearing young. 

 Annual mating commences in January and conception occurs in April or May; 

a single young is born in October or November. 

 Site fidelity to camps is high; some camps have been used for over a century. 

 Can travel up to 50 km from the camp to forage; commuting distances are 

more often <20 km. 

 Feed on the nectar and pollen of native trees, in particular Eucalyptus, 

Melaleuca and Banksia, and fruits of rainforest trees and vines. 

 Also forage in cultivated gardens and fruit crops. 

Grey-headed Flying-fox was recorded during fauna surveys along the tributary of 

the Nepean River in the south of the study area. The majority of the riparian 

vegetation along the creekline in which the species was recorded foraging, would 

be retained and would not be impacted by the proposal. Impacts of the proposal 

would be restricted to a small amount of foraging habitat along the edges of the 

existing road corridor and margins of isolated patches of vegetation. (2.39 ha).  

There is no breeding or roosting habitat for the Grey-headed Flying-fox in the 

study area; the closest know camp site occurs at Campbelltown (approximately 8 

km from the study area, National Flying Fox Monitoring viewer 

http://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf 

). 

Barbed wire is a common cause of ensnarement for bats, which is currently used 

as farm fencing in the study area. Barbed-wire should not be used at any time 

during construction or post-construction activities as its use would increase the 

http://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf
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risk of mortality or injury to Grey-headed Flying-fox or other animals through 

ensnarement.  

Another potential cause of increased mortality for the Grey-headed Flying-fox 

associated with the proposal is through vehicle strike, which could potentially 

increase around the study area if Grey-headed Flying-fox are encouraged to 

forage close to the road. Tree and shrub plantings around the proposed road 

should therefore avoid the potential for creating abundant nectar or fruit resources 

close to the road. Using three to four native species of Eucalyptus around the 

study area with different flowering regimes would decrease the likelihood of 

creating an area with a high concentration of nectar resources.    

The study area is distant from any roost sites and it is not expected that mortality 

from vehicle strike or entanglement would increase. Given the majority of known 

riparian foraging habitat, and other areas of native vegetation and potential 

foraging habitat would be retained within the study area (17.64 ha), the removal of 

2.39 ha of potential foraging habitat located along the edges of the road corridor 

and margins of isolated patches of vegetation  is considered unlikely to have 

impacts on important life-cycle stages of this species such that a viable local 

population of the species would be placed at risk of extinction. 

b) In the case of an endangered ecological 
community or critically endangered ecological 
community, whether the action proposed: 

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

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

N/A 

c) In relation to the habitat of a threatened 
species, population or ecological community: 

The proposal would result in the removal of approximately 2.39 ha of native 
vegetation which may provide foraging habitat for the Grey-headed Flying-fox.  
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i. The extent to which habitat is likely to be 
removed or modified as a result of the 
action proposed, and 

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

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

Over 3,800 ha of similar habitats (Shale Hills Woodland, Shale Plains Woodland 
and Alluvial Woodland) are mapped within the locality (10 km, OEH 2013), 
therefore the proposal would remove 0.06 per cent of similar habitats in the 
locality.  

The proposal is not likely to isolate or fragment any areas of habitat for the Grey-

headed Flying-fox. The foraging habitat in the study area is already fragmented by 

existing land uses such as agriculture and rural residential development. The 

patches of vegetation to be impacted by the proposal occur along the edges of the 

existing road and are small, isolated and in poor condition. Given the high mobility 

of these species, clearing for the proposed road would be unlikely increase 

fragmentation for these species. 

The habitat to be removed represents typical foraging habitat available within the 

region The species is unlikely to dependant on the limited resources within the 

study area for the long-term survival in the locality.  

d) Whether the action proposed is likely to have 
an adverse effect on any declared area of 
outstanding biodiversity value (either directly 
or indirectly) 

To date, no areas of outstanding biodiversity value have been declared for the 
Grey-headed Flying-fox. 

e) Whether the action proposed constitutes or is 
part of a KTP or is likely to result in the 
operation of, or increase the impact of, a KTP 

The proposal has the potential to increase the impact of the following KTPs listed 
in NSW: 

 Clearing of native vegetation’. A total of 2.39 ha of native vegetation would be 

directly impacted by the proposal. This is only a very small area of a much 

larger area of foraging habitat present within the local area. 

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

– the proposal would impact on a number of small farm dams and minor 

tributaries.  

 Loss of hollow-bearing trees – eight identified hollow-bearing trees (including 

three stags) would be removed by the proposal. The Grey-headed Flying-fox 

does not utilise hollows as habitat. 

 Loss of dead wood and dead trees – three stags containing hollows would be 
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removed by the proposal. The Grey-headed Flying-fox does not utilise dead 

wood, dead trees or hollows as habitat. 

 Invasion of native plant communities by exotic perennial grasses – two of the 

exotic grasses mentioned in the KTP were recorded in the study area: 

Eragrsotis curvula and Chloris gayana. These species are evident throughout 

the study area. The proposal is not likely to exacerbate the occurrence of 

these grasses as they are already prevalent in the area, provided weed 

management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011). 

 Invasion of native plant communities by African Olive Olea europaea L. subsp. 

cuspidata. African Olive is a major weed problem in the study area. The 

proposal is not likely to exacerbate the African Olive invasion provided weed 

management is undertaken in accordance with Guide 6 of the Roads and 

Maritime Biodiversity Guidelines (RTA 2011). 

Conclusion: The proposed action is unlikely to have a significant impact on the Grey-headed Flying-fox 
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EPBC Act Significant Impact Criteria 

Significant Impact Criteria assessments have been conducted below for the following items of 

threatened biodiversity under the EPBC Act: 

 Cumberland Plain Shale Woodlands and Shale Gravel Transition Forest 

 Swamp Oak (Casuarina glauca) Forest 

 Pimelea spicata 

 Grey-headed Flying-fox  

 Koala. 

Note: Unless otherwise stated – the habitat and general ecological information contained in these 

assessments has been taken from the NSW Office of Environment and Heritage (OEH) 

Threatened Species Profiles database (DECC 2008) and/or the Commonwealth SPRAT database 

(SEWPaC 2012): 

http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/ 

http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl 

Definitions 

‘Habitat critical to the survival of a species or ecological community’ refers to areas that are 

necessary: 

 for activities such as foraging, breeding, roosting, or dispersal 

 for the long-term maintenance of the species or ecological community (including the 
maintenance of species essential to the survival of the species or ecological community, such 
as pollinators) to maintain genetic diversity and long term evolutionary development, or 

 for the reintroduction of populations or recovery of the species or ecological community. 

Such habitat may be, but is not limited to: habitat identified in a recovery plan for the species or 

ecological community as habitat critical for that species or ecological community; and/or habitat 

listed on the Register of Critical Habitat maintained by the minister under the EPBC Act. 

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. 

 

http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/home_species.aspx
http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl
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Cumberland Plain Shale Woodlands and Shale Gravel Transition Forest (CPW) 

Criteria for critically endangered and endangered ecological communities 

Criteria Address of criteria 

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

Reduce the extent of an ecological community; 

The proposed works would require the clearing of 0.19 
ha of CPW that meets the criteria for EPBC Act listed 
CPW, with a further 0.09 ha indirectly impacted.  Given 
over 2,900 ha of CPW is currently mapped as occurring 
in the locality (10 km radius), the area impacted by the 
proposal is not likely to substantially reduce the extent of 
CPW. 

Fragment or increase fragmentation of an 
ecological community; 

No habitat fragmentation would occur. The vegetation 
already exists in a highly disturbed and fragmented state 
due to historical clearing for rural residential 
development, agricultural practices and local roads. The 
proposal would not increase the fragmentation of any 
areas of CPW. 

Adversely affect habitat critical to the survival of 

an ecological community; 

No critical habitat has been declared for CPW. The 

areas of CPW in the study area are not likely to be 

habitat critical to the survival of the community, given its 

small size, fragmentation and low condition. 

Modify or destroy abiotic (non-living) factors 
(such as water, nutrients, or soil) necessary for 
an ecological community’s survival, including 
reduction of groundwater levels, or substantial 
alteration of surface water drainage patterns; 

Potential impacts on abiotic factors would be 
ameliorated by a series of environmental safeguards 
and mitigation measures. The proposed works are 
unlikely to modify or destroy abiotic factors necessary 
for the survival of CPW in the locality. 

Cause a substantial change in the species 
composition of an occurrence of an ecological 
community; 

The species composition of the 0.19 ha directly 
impacted and 0.09 ha indirectly impacted would be 
altered by the proposed works. The area to be removed 
represents the edges of an existing patch of CPW that 
would otherwise be retained. This is a minor area of 
impact and would not result in a substantial change in 
the species composition of the local occurrence of the 
ecological community.   

Cause a substantial reduction in the quality or 
integrity of an occurrence of an ecological 
community, including, but not limited to; 

 Assisting invasive species, that are 
harmful to the listed ecological 
community, to become established, or 

 Causing regular mobilisation of fertilisers, 
herbicides or other chemicals or 
pollutants into the ecological community 
which kill or inhibit the growth of species 
in the ecological community 

The patch of CPW in the study area that meets the 
criteria of CPW under the EPBC Act currently has some 
weed invasion, but is in better condition than nearby 
patches which are heavily infested with African Olive. 
Provided weed management is undertaken in 
accordance with Guide 6 of the Roads and Maritime 
Biodiversity Guidelines (RTA 2011), the proposal is not 
likely to lead to an increase in invasive species or 
fertilisers, herbicides or other chemicals or pollutants to 
the extent that it would cause a substantial reduction in 
the quality or integrity of the local occurrence of CPW.    

Interfere with the recovery of an ecological 
community. 

The proposed works would not interfere significantly 
with the recovery of CPW, given the small area of 
impact in relation to the local occurrence of CPW. 

Conclusion: The proposed action is unlikely to have a significant impact on CPW. 
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Swamp Oak (Casuarina glauca) Forest (SOFF) 

Criteria for critically endangered and endangered ecological communities 

Criteria Address of criteria 

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

Reduce the extent of an ecological community; 

The proposed works would require the clearing of 0.47 
ha of SOFF that meets the criteria for EPBC Act listed 
community, with a further 0.28 ha indirectly impacted.  
Given over 900 ha of SOFF is currently mapped as 
occurring in the locality (10 km radius), the area 
impacted by the proposal is not likely to substantially 
reduce the extent of SOFF. 

Fragment or increase fragmentation of an 
ecological community; 

No habitat fragmentation would occur. The vegetation 
already exists in a highly disturbed and fragmented state 
due to historical clearing for rural residential 
development, agricultural practices and local roads. The 
proposal would not increase the fragmentation of any 
areas of SOFF. 

Adversely affect habitat critical to the survival of 

an ecological community; 

No critical habitat has been declared for SOFF. The 

areas of SOFF in the study area are not likely to be 

habitat critical to the survival of the community, given its 

small size, fragmentation and low condition. 

Modify or destroy abiotic (non-living) factors 
(such as water, nutrients, or soil) necessary for 
an ecological community’s survival, including 
reduction of groundwater levels, or substantial 
alteration of surface water drainage patterns; 

Potential impacts on abiotic factors would be 
ameliorated by a series of environmental safeguards 
and mitigation measures. The proposed works are 
unlikely to modify or destroy abiotic factors necessary 
for the survival of SOFF in the locality. 

Cause a substantial change in the species 
composition of an occurrence of an ecological 
community; 

The species composition of the 0.47 ha directly 
impacted and 0.28 ha indirectly impacted would be 
altered by the proposed works. The area to be removed 
represents the edges of an existing patch of SOFF that 
would otherwise be retained. This is a minor area of 
impact and would not result in a substantial change in 
the species composition of the local occurrence of the 
ecological community.   

Cause a substantial reduction in the quality or 
integrity of an occurrence of an ecological 
community, including, but not limited to; 

 Assisting invasive species, that are 
harmful to the listed ecological 
community, to become established, or 

 Causing regular mobilisation of fertilisers, 
herbicides or other chemicals or 
pollutants into the ecological community 
which kill or inhibit the growth of species 
in the ecological community 

The patch of SOFF in the study area currently has high 
levels of weed invasion. Provided weed management is 
undertaken in accordance with Guide 6 of the Roads 
and Maritime Biodiversity Guidelines (RTA 2011), the 
proposal is not likely to lead to an increase in invasive 
species or fertilisers, herbicides or other chemicals or 
pollutants to the extent that it would cause a substantial 
reduction in the quality or integrity of the local 
occurrence of SOFF.    

Interfere with the recovery of an ecological 
community. 

The proposed works would not interfere significantly 
with the recovery of SOFF, given the small area of 
impact in relation to the local occurrence of SOFF. 

Conclusion: The proposed action is unlikely to have a significant impact on SOFF. 
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Pimelea spicata 

Criteria (Critically Endangered and 
Endangered Species) 

Address of Criteria 

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: 

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

Pimelea spicata was recorded in the study area outside the 
area of impact, with approximately 161 plants recorded in a 
patch of CPW_Moderate_Grass (Figure 3-3). The 0.6 ha 
patch of Moderate_Bursaria condition CPW, and the two 
small patches of Moderate_Grass condition CPW (Figure 5) 
are considered to best available habitat for the species in the 
study area, as this area supported the best example of a 
native understorey.  These areas would be impacted by the 
proposal, with 0.19 ha being directly impacted and 0.09 ha 
being indirectly impacted and no recorded plants removed. 
Given the limited removal of potential habitat and no loss of 
recorded plants, the proposal is not likely to lead to a long-
term decrease in the size of a population of Pimelea spicata. 

 reduce the area of occupancy of the 
species 

The proposal would remove a very small area of potential 
habitat for Pimelea spicata consisting of 0.19 ha of moderate 
condition habitat and no recorded plants. The proposal is not 
likely to reduce the area of occupancy of the species given 
the population known to occur in the study area would not be 
impacted.  

 fragment an existing population into 
two or more populations 

No habitat fragmentation would occur. The vegetation that is 
considered potential habitat for Pimelea spicata already 
exists in a highly fragmented state due to historical clearing 
for rural residential development, agricultural practices and 
local roads. The recorded population occurs on the eastern 
side of the Highway and would not be fragmented by the 
proposal. The proposal would not increase the fragmentation 
of any areas of habitat for Pimelea spicata. 

 adversely affect habitat critical to 
the survival of a species 

No critical habitat has been declared under either the EPBC 
Act that is relevant to the study area. 
An approved recovery plan exists for Pimelea spicata (DEC 
2006). Given that the spiked rice-flower is listed as 
Endangered, any habitat where populations are known to 
occur is considered habitat critical to the survival of the 
species (Threatened Species Scientific Committee 2016). 
The known location of Pimelea spicata in the study area 
would therefore be identified as critical habitat for Pimelea 
spicata under the recovery plan.  This area would not be 
impacted by the proposal. 

The potential habitat for Pimelea spicata that would be 
impacted within the study area is small, fragmented and 
degraded and does not fall within the definition of Critical 
Habitat under the EPBC Act.  No areas of critical habitat 
would be impacted by the proposal. 

 disrupt the breeding cycle of a 
population 

The removal of a small, fragmented patch of potential habitat 
for Pimelea spicata is not likely to disrupt the breeding cycle 
of a population of the species. The breeding cycle of the 
known population would not be impacted by the proposal as 
no plants would be removed and no fragmentation of known 
habitat would occur.  

 modify, destroy, remove or isolate The proposal would result in the removal of a very small and 
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or decrease the availability or 
quality of habitat to the extent that 
the species is likely to decline 

fragmented patch of potential habitat for Pimelea spicata 
consisting of a small patch of CPW (0.19 ha) with a resilient 
understorey. Considering the small size, existing 
fragmentation and condition of the patch, it is not considered 
to be viable in the long term. Further, known plants of 
Pimelea spicata recorded in the study area would not be 
removed. Therefore the proposal is not likely to modify, 
destroy, remove or isolate or decrease the availability or 
quality of habitat to the extent that the species is likely to 
decline. 

 result in invasive species that are 
harmful to a critically endangered or 
endangered species becoming 
established in the critically 
endangered or endangered species’ 
habitat 

The potential habitat that would be impacted is very small 
and fragmented and currently impacted by weed invasion. 
Through the removal of 0.19 ha of the patch, the proposal is 
likely to exacerbate the existing problem of invasive species 
impacting the area of potential habitat in the study area. 
However, given its small size, fragmentation and condition, 
the patch of CPW that is potential habitat for Pimelea spicata 
in the study area is not considered to be viable in the long 
term. Therefore, the impact of invasive species on this patch 
of habitat is considered to be minor.  

The proposal is not likely to alter the impact of weed invasion 
on the known population of Pimelea spicata as it occurs 
outside the area of impact.  

 introduce disease that may cause 
the species to decline, or 

The proposal is not likely to introduce disease that may 
cause the species to decline. 

 interfere substantially with the 
recovery of the species. 

An approved recovery plan exists for Pimelea spicata. The 
main objectives of this recovery plan include (DEC 2006): 

 To conserve Pimelea spicata using land use and 

conservation planning mechanisms 

 To identify and minimise the threats operating at the sites 

where the species occurs 

 Develop and implement a survey and monitoring program 

that will provide information on the extent and viability of 

Pimelea spicata 

 To provide the community with information that assists in 

conserving the species 

 To raise awareness of the species and involve the 

community in the recovery program 

 To promote research projects that will assist future 

management decisions 

The removal of a very small, fragmented patch of potential 
habitat for Pimelea spicata as a result of the proposal is not 
likely to interfere with the recovery of the species. No 
recorded plants would be removed as a result of the 
proposal.  

Conclusion: The proposed action is unlikely to have a significant impact on Pimelea spicata. 
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Grey-headed Flying-fox 

Criteria Address of Criteria 

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

Lead to a long-
term decrease 
in the size of an 
important 
population of a 
species 

The species may be impacted through modification of foraging habitat only. Given the 
relatively small amount of habitat (2.39 ha) that would be impacted compared with that 
present in the locality (over 3,800 ha), it is unlikely that the removal of the habitat 
associated with the proposal would lead to a long-term decrease in the size of an 
important population. 

Reduce the 
area of 
occupancy of 
an important 
population 

The proposal is not likely to reduce the area of occupancy of any population of the 
species. The species was recorded in the study area, however the study area supports 
foraging habitat only and the area where the species was recorded would not be directly 
impacted (the riparian corridor along the Nepean River tributary).  

Fragment an 
existing 
important 
population into 
two or more 
populations 

Given the existing fragmentation of the habitats in the study area and the high mobility of 
the species, the proposal is unlikely to further fragment or isolate an existing important 
population. 

Adversely affect 
habitat critical 
to the survival 
of a species 

The proposal does not adversely affect habitat critical to the survival of the Grey-headed 
Flying-fox. The species was recorded in the study area, however the habitat present 
represents common foraging habitat only. The habitat in the study area that would be 
impacted by the proposal is not considered critical to the species requirements and they 
are unlikely to be dependent on the foraging habitat present at the site for survival.  

Disrupt the 
breeding cycle 
of an important 
population 

Given that a roost site is not present within the study area, the closest know camp site 
occurring at Campbelltown (approximately 8 km from the study area, National Flying Fox 
Monitoring viewer http://www.environment.gov.au/webgis-framework/apps/ffc-
wide/ffc-wide.jsf), and that a relatively small proportion of common foraging habitat 
would be affected, it is unlikely that the proposal would disrupt the breeding cycle of an 
important population. 

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

The species may be impacted through modification of foraging habitat only and 
fragmentation of habitat is not likely to occur given the high mobility of the species and 
existing fragmentation of habitats in the study area. Given the relatively small amount of 
habitat (2.39 ha) that would be impacted compared with that in the locality (over 3,800 
ha), it is unlikely that the proposal would modify, destroy, remove or isolate or decrease 
the availability or quality of habitat to the extent that the species is likely to decline. 

http://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf
http://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf
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Grey-headed Flying-fox 

Criteria Address of Criteria 

Result in 
invasive 
species that are 
harmful to a 
vulnerable 
species 
becoming 
established in 
the vulnerable 
species’ habitat 

Any potential indirect impacts from the invasion of exotic flora species would be 
mitigated via the implementation of weed management (undertaken in accordance with 
Guide 6 of the Roads and Maritime Biodiversity Guidelines (RTA 2011)), and are unlikely 
to affect the Grey-headed Flying-fox. Invasive fauna are not listed as a threat to the 
Grey-headed Flying-fox. The main threats to the species are listed on the OEH 
threatened species profile 
(http://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10697) 
as:  

 Loss of roosting and foraging sites. 

 Electrocution on powerlines, entanglement in netting and on barbed-wire. 

 Heat stress. 

 Conflict with humans. 

 Incomplete knowledge of abundance and distribution across the species' range. 

Introduce 
disease that 
may cause the 
species to 
decline, or 

The proposal is not likely to introduce disease that may cause the species to decline. 

Interfere 
substantially 
with the 
recovery of the 
species 

Overall objectives of the Draft National Recovery Plan for this species are (DoEE 2017): 

 to improve the Grey-headed Flying-foxes national population trend by reducing the 

impact of threatening processes on Grey-headed Flying-foxes through habitat 

identification, protection, restoration and monitoring, and  

 to assist communities and Grey-headed Flying-foxes to coexist through better 

education, stakeholder engagement, research, policy and continued support to fruit 

growers.  

The proposed action is inconsistent with the first overall objective as it constitutes a Key 
Threatening Process for the species: clearing of native vegetation. However, the 
proposed clearing would remove a relatively small amount of common foraging habitat 
compared with that available locally. The habitat where the species was recorded would 
also not be removed by the proposal.  The proposal is unlikely to substantially interfere 
with the recovery of the species. 

Conclusion: The proposed action is unlikely to have a significant impact on the Grey-headed Flying-fox. 

 

http://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10697
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Koala 

Criteria Address of Criteria 

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

Lead to a long-term decrease in the size of 
an important population of a species 

An important population is known to occur in the locality, with 

over 1,321 records of Koalas within a 10 km radius of the 

subject site, almost all of which occur to the east of the study 

area (Figure 3-4). Records show that the Koala is rarely 

recorded west of the study area. This is likely to be due to the 

fragmented and poor condition habitat and the presence of 

existing barriers such as the Hume Highway. No individuals 

were recorded during the field survey, however recent Bionet 

records show that the Koala utilises habitats in close vicinity 

to the study area, at least on an occasional basis (three 

records at Broughton Anglican College).  

Given the fragmented and patchy nature and poor condition 

of the habitats present, it is unlikely that the study area 

supports a breeding population of Koalas. Further, the 

majority of the vegetation to be removed consists of narrow 

bands of vegetation located adjacent to the existing highway 

corridor (which runs through the centre of the study area), 

and the margins of a few small patches of vegetation – some 

of which would not be impacted by the proposal. The study 

area has been subject to previous clearing and habitat at the 

site is patchy. Therefore, the removal of a relatively small 

proportion of potential habitat (cumulatively 2.39 ha) is 

unlikely to lead to a long-term decrease in the size of an 

important population. 

Reduce the area of occupancy of an 
important population 

The proposal would result in the removal of foraging habitat 

for the Koala, with approximately 2.39 ha of native vegetation 

to be removed.  The majority of the vegetation to be removed 

consists of narrow bands of vegetation located adjacent to 

the existing road corridor (which runs through the centre of 

the study area), and the margins of a few small patches of 

vegetation – some of which would not be impacted by the 

proposal. The study area has been subject to previous 

clearing and habitat at the site is patchy. 

Approximately 3,800 ha of similar habitat has been mapped 

in the locality (Shale Hills Woodland, Shale Plains Woodland 

and Alluvial Woodland), therefore the cumulative removal of 

2.39 ha represents 0.06 percent of similar habitats in the 

locality (10 km radius, as mapped by OEH 2013). 

Approximately 17.64 ha of potential habitat within the study 

area would not be impacted by the proposal. It is unlikely that 

the removal of the habitat associated with the proposal would 

substantially reduce the area of occupancy of any local 

population, particularly given the local population of the Koala 

overwhelmingly occurs in a large expanse of vegetation to 

the east of the study area which would not be impacted by 

the proposal (Figure 3-4).  
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Koala 

Criteria Address of Criteria 

Fragment an existing important population 
into two or more populations 

The proposal is not likely to further isolate or fragment any 

areas of habitat for the Koala. OEH have mapped Koala 

corridors in the vicinity of the study area, classified as 

Primary, Secondary and Tertiary corridors. A secondary 

Koala corridor mapped by OEH (Figure 3-4) extends west 

from Noorumba Reserve to within approximately 450 metres 

of the proposal footprint. No mapped Koala corridors traverse 

the study area. The potential foraging habitat in the study 

area is already fragmented by existing land uses such as the 

highway and local roads, agriculture and rural residential 

development. The proposal is essentially an upgrade to an 

existing major road and new intersection and is unlikely to 

make traversing the landscape more difficult given the 

existing fragmentation and barriers to movement. Given that 

the local population of Koalas overwhelmingly occurs to the 

east of the study area, with very few records occurring to the 

west, the proposal is not likely to introduce new barriers to 

movement of the local Koala population.  

Adversely affect habitat critical to the 
survival of a species 

The proposal would not adversely affect habitat critical to the 

survival of the Koala. The small amount of habitat that would 

be impacted by the proposal is fragmented, patchy, in 

generally in poor condition and not unique in the local area. 

Approximately 17.64 ha of potential habitat within the study 

area would also not be impacted as part of the proposal. The 

habitat present within the study area is unlikely to constitute 

habitat that is critical to the survival of the species.  

Disrupt the breeding cycle of an important 
population 

Koalas are generally solitary, but have complex social 

hierarchies based on a dominant male with a territory 

overlapping several females and sub-ordinate males on the 

periphery. Females breed at two years of age and produce 

one young per year. 

No Koalas were recorded during the field survey. The Bionet 

Atlas has 1,321 records of Koalas within a 10 km radius of 

the study area. There is a large population of Koalas 

inhabiting the large expanse of bushland occurring to the 

east of the study area (Figure 3-4). However, records show 

that the Koala is rarely recorded west of the study area. This 

is likely to be due to the fragmented and poor condition 

habitat and the presence of existing barriers such as the 

Hume Highway. Three recent records of the Koala occur to 

the immediate east of the study area, within Broughton 

Anglican College (Figure 3-4).  

An important population of Koala occurs in the locality. Bionet 

records indicate that Koalas may use the areas in the close 

vicinity of the study area at least on an occasional basis. It is 

unlikely, however that the study area supports a breeding 

population of Koalas. Further, the habitat present in the study 

area is patchy and generally degraded and there is limited 
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Koala 

Criteria Address of Criteria 

access to the area (Hume Highway barrier), the study area is 

unlikely to constitute important habitat for the local population 

of the species occurring to the east of the study area. 

Therefore, the removal of a relatively small proportion of 

potential habitat is unlikely to disrupt the breeding cycle of an 

important population of Koalas. 

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

The species may be impacted through modification of habitat. 

The study area is already fragmented/divided with the 

presence of the existing major road (Hume Highway) running 

in a north-south direction. The majority of potential habitat to 

be removed consists of trees along the road edges and the 

margins of isolated patches of vegetation – which constitute 

marginal habitat for this species. The proposal would not 

further fragment habitat such that the species would be 

adversely affected by the proposal.  Given the relatively small 

amount of habitat (2.39 ha) that would be impacted 

compared with that in the locality (over 3,800 ha), and the 

retention of 17.64 ha of potential habitat within the study 

area, it is unlikely that the proposal would modify, destroy, 

remove or isolate or decrease the availability or quality of 

habitat to the extent that the species is likely to decline. The 

habitat in the study area is not likely to be important to the 

large population of Koalas occurring in the large expanse of 

vegetation east of the study area.  

Result in invasive species that are harmful 
to a vulnerable species becoming 
established in the vulnerable species’ 
habitat 

Any potential indirect impacts from the invasion of exotic 
species would be mitigated and are unlikely to affect the 
Koala. 

Introduce disease that may cause the 
species to decline 

Koala populations in Australia are threatened by the spread 
of Chlamydia. The population in the Campbelltown area, 
however is known to be Chlamydia free. The proposal is not 
likely to introduce Chlamydia or any other disease that may 
cause the local population of Koalas to decline. 

Interfere substantially with the recovery of 
the species 

A NSW Koala Strategy (OEH 2018a) has been prepared and 

details a three year action plan, the objectives of which 

include: 

Koala habitat conservation 

 Permanently conserve priority Koala habitat as national 

parks  

 Protecting Koala habitat through new Koala reserves  

 The Biodiversity Conservation Trust to prioritise Koala 

habitat for funding  

 Management of crown land, travelling stock reserves and 

other public land to conserve high-quality Koala habitat  

 Government agencies will assess Koala habitat values to 

guide the future use of excess land  

Conservation through community action 
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Koala 

Criteria Address of Criteria 

 Deliver local actions to protect Koala populations  

 Learn from Aboriginal communities on protecting Koala 

habitat  

 Develop an online community portal on Koalas  

Safety and health of Koala populations 

 Create a network of Koala and wildlife hospitals and vet 

services across NSW  

 Research project on chlamydia in Koalas  

 Fix priority Koala road kill hotspots across NSW  

 Relocation of Koalas to unoccupied Koala habitat  

 Support Koala rehabilitators  

 Train vets in native wildlife care  

 Develop a best practice planning guideline for Koalas  

 Australian Museum is designated as the biobank to store 

Koala genetic information in NSW.  

Building our knowledge  

 Create a statewide Koala habitat information base to 

inform Koala conservation decisions  

 Statewide citizen science Koala survey  

 Pilot an app to collect information about Koalas  

 Koala Strategy monitoring program  

 Information collected about Koalas can be easily 

accessed by the community  

 Supporting priority Koala research  

 Research on Koala responses to native forest harvesting  

 Improving our approach to fire management to protect 

Koalas and Koala habitat.  

The fragmented nature of the habitat, its poor condition and 

existing development and infrastructure (Hume Highway) 

indicate that the habitat in the study area is not likely to be 

important to the local Koala population occurring in the large 

expanse of vegetation east of the study area. Given the 

relatively small proportion of habitat to be impacted, the 

proposal is unlikely to substantially interfere with the recovery 

of the Koala. 

Conclusion: The proposed action is unlikely to have a significant impact on the Koala. 
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