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EXECUTIVE SUMMARY 
NSW Roads and Maritime Services (RMS) is proposing to upgrade Campbelltown Road 
between Camden Valley Way and Brooks Road (the proposal). This 5.4 kilometre section of 
Campbelltown Road extends from Casula in the north, to Denham Court in the south, along the 
boundary between Liverpool Local Government Area in the north, and Campbelltown Local 
Government Area in the south. 

The study area for the proposal falls largely within the Edmondson Park Precinct of the South 
West Growth Centre (SWGC) of the Sydney Region Growth Centres State Environmental 
Planning Policy (Growth Centres SEPP); the majority of the study area is within certified areas 
under the Biodiversity Certification of this SEPP. Any developments or activities proposed to be 
undertaken within certified areas do not need to undertake assessment of impacts on 
threatened species, populations and ecological communities, or their habitats, that would 
normally be required by Part 4 or 5 of the Environmental Planning and Assessment Act 1979 
(EP&A Act).  

The non-certified areas within the study area are subject to Condition 12 of the Biodiversity 
Certification Order, which specifies that existing native vegetation must not be cleared from 
these areas unless it is in accordance with a plan of management or unless such clearance has 
been agreed to by the Department of Environment and Climate Change (DECC) (now Office of 
Environment (OEH)).  

A Regional Park is to be established within the Edmondson Park Precinct, to be managed by 
OEH under the NSW National Parks and Wildlife Act 1974. This Proposed Regional Park is the 
subject of a Conservation Agreement between the Commonwealth and the NSW Government 
under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act). The Proposed Regional Park overlaps most of the non-certified area within the 
study area. 

This Ecological Assessment has been prepared to inform the Review of Environmental Factors 
being prepared under Part 5 of the EP&A Act and addresses the scope provided by RMS. 

The purpose of this assessment is to describe terrestrial and aquatic flora and fauna species 
and their habitats which occur within the study area; determine the likely occurrence of 
threatened entities and their habitats; assess potential impacts of the proposal on ecological 
values and provide recommendations with regard to the minimisation of impacts on such values. 

Database searches were undertaken to identify existing records of threatened species, 
populations and endangered ecological communities occurring within the study area and the 
surrounding locality. Flora and fauna surveys were undertaken across the study area from 30 to 
31 January and 6 to 7 February 2012.  

Detailed flora surveys including quadrats, random meanders and targeted threatened species 
searches recorded a total of 216 vascular plant species in the study area, comprising 122 local 
native species, five non-local native species and 89 exotic species. No threatened plant species 
listed under the EPBC Act or NSW Threatened Species Conservation Act 1995 (TSC Act) were 
recorded in the study area. One threatened flora species, Pimelea spicata (Spiked Rice-flower) 
and one endangered flora population, Marsdenia viridiflora subsp. viridiflora, were considered to 
have a high likelihood of occurrence in the study area due to the nearby recent records of the 
species and presence of suitable habitat. 

Two threatened ecological communities listed under the TSC Act were identified in the study 
area, based on analysis of existing vegetation maps and ground truthing: 

 Cumberland Plain Woodland in the Sydney Basin Bioregion. 
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 River-flat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin 
and South East Corner Bioregions. 

Most of the native vegetation in the study area was within the non-certified areas. The majority 
of other vegetation in the study area was cleared and disturbed and varied from highly modified 
or cleared lands dominated by exotic species to scattered trees with a disturbed understorey.  

Detailed terrestrial fauna surveys across the study area including habitat quadrats, call-
playback, Anabat, targeted threatened species searches and general habitat assessment 
identified the presence of three exotic and 35 native fauna species, including three threatened 
fauna species; Mormopterus norfolkensis  (Eastern Free-tail Bat), Myotis macropus (Southern 
Myotis) and Meridolum corneoviriens (Cumberland Plain Land Snail). Both shells and live snails 
were recorded within remnant Cumberland Plain Woodland (Shale Plain subunit) in the study 
area. 

Four broad terrestrial habitat types were identified within the study area; remnant woodland, 
riparian habitats, developed areas and cleared and disturbed areas. Notable habitat features 
across the study area that offer potential shelter and foraging resources to fauna include 
flowering trees and shrubs, damp areas and watercourses and well-developed leaf litter in 
places. There is, however, an absence of other important features such as, rocky features and 
hollow logs across the site. Just four large hollow-bearing trees occur within the study area 
within certified areas in the south-west.  

The study area contains and is bound by significant barriers to fauna movement, including linear 
infrastructure such as the Hume Highway; large industrial developments and large urban 
residential areas. Construction of the South West Rail Link (SWRL) has begun in the study area 
and this has fragmented riparian vegetation associated with the tributary of Maxwells Creek. 
These barriers and a lack of habitat connectivity limit movement into and through the study area 
to small terrestrial mammals, reptiles, amphibians, bats and birds. Larger terrestrial mammals 
that may occur in the locality would be excluded from much of the study area.  

The aquatic assessment determined that the study area does not provide potential habitat for 
threatened aquatic species previously recorded within 10 kilometres of the study area. 
Significant barriers to fish movement occur downstream of the study area making colonisation of 
this creek line by threatened aquatic species improbable. The tributary was highly turbid with 
low oxygen levels, reducing the suitability of aquatic habitat for threatened species.    

The assessment identified that biodiversity values in non-certified areas would be impacted by 
the proposal.  

The proposal would have the following potential impacts on biodiversity: 

 Loss of native vegetation, including threatened ecological communities. A total of 1.95 
hectares of native vegetation would be directly impacted within non-certified areas. The 
areas to be cleared consist predominantly of degraded edge habitat.  

 Edge effects associated with the creation of a new road edge, including weed invasion, 
altered hydrology and increased sedimentation and runoff. 

 Increased risk of weed and pathogen spread into areas of native vegetation.  

 Loss of flora habitat, including potential habitat for threatened flora species. 

 Loss of fauna habitat, including potential habitat for threatened fauna species. 

 Further fragmentation of the already fragmented habitat in the study area; this would 
primarily affect lees mobile, cover-dependent species such as reptiles, amphibians and 
the Cumberland Plain Land Snail.   
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 Mortality of fauna species, including Cumberland Plain Land Snails in remnant woodland 
in the non-certified areas.  

 Alteration and degradation of aquatic habitats resulting from creek realignment works.  

The impacts of the proposal on threatened species, populations and communities are as 
follows: 

Type Name Likelihood 
of 
occurrence 

Impacts within non-
certified lands 

Threatened 
Ecological 
Communities 

Cumberland Plain Woodland Known Loss of vegetation 
communities and edge 
impacts on adjoining 
retained vegetation.   

River-flat Eucalypt Forest 

Threatened 
populations 

Marsdenia viridiflora subsp. viridiflora High Loss of potential habitat  

Threatened 
flora species 

Pimelea spicata (Spiked Rice-flower) High Loss of potential habitat 

Acacia pubescens (Downy Wattle) Moderate Loss of potential habitat 

Cynanchum elegans (White-flowered Wax 
Plant) 

Pultenaea pedunculata (Matted Bush-pea) 

Threatened 
fauna species 

Cumberland Land Snail (Meridolum 
corneovirens) 

Known Loss of habitat, mortality 
of individuals 

 Eastern Freetail-bat (Mormopterus 
norfolkensis) 

High Loss of potential 
foraging habitat 

 Southern Myotis (Myotis macropus) 

 Grey-headed Flying Fox (Pteropus 
poliocephalus) 

 Ardea ibis (Cattle Egret) Moderate Loss of potential 
foraging habitat 

 Little Lorikeet (Glossopsitta pusilla) 

 Little Eagle (Hieraaetus morphnoides) 

 Swift Parrot (Lathamus discolor) 

 Eastern Bentwing-bat (Miniopterus schreibersii 
oceanensis) 

The areas of the threatened ecological communities and potential habitat for threatened species 
that would be impacted by the proposal do not comprise a significant area of habitat occurring in 
the wider locality.  
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Assessments of significance under the TSC Act and Significant Impact Assessments under the 
EPBC Act were undertaken for all threatened species, populations and communities recorded or 
considered to have a high to moderate likelihood of occurrence in non-certified areas/Proposed 
Regional Park in the study area. The assessments concluded that the proposal would not have 
a significant impact on any of the threatened species, populations or communities considered. A 
Species Impact Statement will not be required.  

Mitigation measures have been recommended where impacts cannot be avoided, and the 
implementation of these measures should reduce adverse impacts on ecological values of the 
study area. Key mitigation measures for the proposal are: 

 Marking of retained native vegetation on site plans and in the field with inductions to 
include advice on the sensitivity of these areas.  

 Pre-clearing surveys targeting threatened flora and fauna species in areas of potential 
habitat within the non-certified areas. 

 Weed and pathogen management measures during and following construction. 

 Retention of hollow-bearing and habitat trees where possible. 

 Buffer planting of local native shrubs along the new boundaries between the road 
upgrade and the Proposed Regional Park in accordance with a landscaping plan to be 
prepared in consultation with a qualified ecologist. 

 Relocation of Cumberland Plain Land Snails from the proposal area to suitable habitat in 
the Proposed Regional Park, in accordance with a  Snail Management Plan to be 
prepared in consultation with OEH.  

 Creek bank stabilisation during construction and remediation of the riparian zone 
following construction in accordance with a riparian vegetation management plan.   

In order to compensate for the loss of vegetation in the non-certified areas and Proposed 
Regional Park and the reduction in the area of the Proposed Regional Park, while satisfying the 
existing conservation conditions and agreements that apply to these areas, offsets are 
proposed. Management of the proposed offset area would be undertaken according to a 
Biodiversity Management Plan for the area, to be prepared in consultation with OEH and the 
Commonwealth Department of Sustainability, Environment, Water, Populations and 
Communities (DSEWPC). 
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GLOSSARY AND ACRONYMS 
Certified area The area marked as a certified area on the map accompanying the order to 

confer biodiversity certification on the State Environmental planning Policy 
(Sydney Region Growth Centres) 2006 

CPW Cumberland Plain Woodland in the Sydney Basin Bioregion (as listed under 
the TSC Act) 

Critical Habitat Areas of land which are crucial to the survival of particular threatened 
species, populations and ecological communities. 

DEC Former NSW Department of Environment and Conservation (now OEH, see 
below) 

DECC Former NSW Department of Environment and Climate Change (now OEH, 
see below) 

DECCW Former NSW Department of Environment Climate Change and Water (now 
OEH, see below) 

DEWHA Former Commonwealth Department of Environment, Water, Heritage and 
the Arts (now DSEPWC, see below) 

DSEWPC Commonwealth Department of Sustainability, Environment , Water, 
Population and Communities 

EEC Endangered Ecological Community 

EP&A Act NSW Environmental Planning and Assessment Act 1979 

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 

EPBC CPW Cumberland Plains Shale Woodland and Shale Gravel Transition Forest (as 
listed under the EPBC Act) 

FM Act NSW Fisheries Management Act 1994 

Key Threatening 
Process (KTP) 

A process that threatens, or could threaten, the survival or evolutionary 
development of species, populations or ecological communities 

Migratory Species Species protected as Migratory under the Environmental Protection and 
Biodiversity Conservation Act 1999.  

Non-certified area The area marked as a non-certified area on the map accompanying the 
order to confer biodiversity certification on the State Environmental planning 
Policy (Sydney Region Growth Centres) 2006 

NPWS NSW National Parks and Wildlife Service 

NSW New South Wales 

OEH NSW Office of Environment and Heritage 

SWRL South West Rail Link 

VRZ Vegetated Riparian Zone 
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1 INTRODUCTION 

This Ecological Assessment was prepared by Hyder Consulting for NSW Roads and Maritime 
Services (RMS) to inform the Review of Environmental Factors (REF) for the Campbelltown 
Road Upgrade between Camden Valley Way and Brooks Road.  

1.1 STRUCTURE OF THIS REPORT 
The structure and content of this report is as follows: 

 Section 1: An introduction and brief overview of the study area, legislative framework for 
biodiversity and scope of assessment. 

 Section 2: The methods used in the ecological assessment. 

 Section 3: The findings of the desktop review and field assessments.  

 Section 4: A description of species, populations and communities of conservation 
significance that have been recorded or are likely to occur in the study area. 

 Section 5: Discussion of the potential impacts of the proposal on biodiversity. 

 Section 6: Proposed impact mitigation measures. 

 Section 7: Summary and conclusions of significance assessments undertaken for listed 
species, populations and communities that are likely to be impacted by the proposal. 

 Section 8: Summary and conclusions of the ecological assessment. 

1.2 OVERVIEW OF THE  PROPOSED ACTIVITY 
The proposal is to upgrade about 5.4 kilometres of Campbelltown Road between Camden 
Valley Way and Brooks Road. The proposal would involve the following key features: 

 Widening the existing alignment on both sides of Campbelltown Road. The width of the 
upgraded Campbelltown Road would vary from about 35.8 metres to 44.3 metres. 
Widening would consist of the following: 

- Minor widening of Campbelltown Road and into the median between Camden Valley 
Way and Parkers Farm Place. This would retain and reconfigure the existing six 
lanes (three lanes in each direction with a central median) with wider lanes and 
sealed shoulders. At this location, Campbelltown Road would be widened three to 
four metres on the north-western side and one to two metres on the south-eastern 
side. 

- Widening the existing alignment and median between Parkers Farm Place and Beech 
Road. This would upgrade this section to six lanes (three lanes in each direction with 
a central median) with sealed shoulders. At this location, Campbelltown Road would 
be widened by one to two metres on the north-western side and two to six metres on 
the south-eastern side. 

- Widening works between Beech Road and Brooks Road. This would upgrade this 
section to a four lane divided road (two lanes in each direction with a central median). 
The inclusion of a wide median would accommodate a possible future upgrade to a 
six-lane configuration (three lanes in each direction). At this location, Campbelltown 
Road would be widened between 15 and 30 metres on both sides of the road. 

 A central median along the length of the proposal of varying widths, ranging from about 
5.3 metres up to about 15.9 metres. 
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 A 5.2 metres wide verge running along both sides of the road for the length of the 
proposal, with the exception of two sections: between Camden Valley Way and the South 
West Rail Link, and from Blomfield Road to Dickson Road, where it would be reduced to 
about 4-4.3 metres. A three metre wide off-road shared path (pedestrian/cyclist) would be 
accommodated within the verge of the northbound carriageway, with provision for a 
possible shared path within the verge along the southbound carriageway generally along 
the length of the proposal, except for between Beech Road and Ingleburn Gardens Drive. 

 Upgrade of three existing signalised intersections with Campbelltown Road:  

- Glenfield Road, extension of the existing right-turn lanes and left-turn lane, with 
reconfiguration of the left-turn island. 

- Beech Road, upgrade of the existing T-intersection with the addition of a southern 
approach with two entry and exit lanes as well as left-turn slip lanes with high entry 
angle left-turn islands off Campbelltown Road.  

- Ingleburn Gardens Drive, extension of the left-turn lane on the southbound 
carriageway to increase storage capacity. 

 Construction of new signalised intersections in the Edmondson Park Precinct at East 
Town Centre Road and Croatia Avenue.  

 Realignment of the existing Macdonald Road intersection with Campbelltown Road, 
approximately 200 metres south of the current intersection. 

 Conversion of the Zouch Road intersection and Blomfield Road intersection to become 
left in/ left out movement only.  

 Conversion of the existing Denham Court Road/Dickson Road/Campbelltown Road 
roundabout intersection to a signalised four way intersection. Dickson Road would be 
widened to provide two lanes at the stop line and a single wide lane departing the 
intersection. The carriageway width of approximately 20 metres would be provided to 
facilitate U-turns. 

 Conversion of the existing bridge over the Hume Highway to the two lane southbound 
carriageway and construction of a new three-lane bridge (plus shared path) on the north-
western side of the existing bridge to accommodate northbound carriageway. 

 Construction of two retaining walls south of Beech Road, one on either side of the Hume 
Highway overbridge up to nine metres high, with infill in the central median between the 
existing carriageway and new carriageway.  

 Removal of an existing three cell box culvert at Maxwells Creek west of Ingleburn 
Gardens Drive to be replaced with a twin 24 metre long two-span pre-stressed concrete 
plank bridge. 

 Realignment of an 85 metres stretch of Maxwells Creek, about 15 metres north 
(downstream) of location of the existing culverts. 

 Extension of three existing reinforced concrete pipe culverts along the alignment between 
Parkers Farm Place and immediately west of the Hume Highway overbridge and 
extension of one reinforced concrete box culvert immediately west of Ingleburn Gardens 
Drive. 

 Installation of six new transverse reinforced concrete pipe culverts along the alignment 
between Beech Road and Zouch Road. 

 Removal or replacement of eight existing reinforced concrete pipe drainage structures 
along the alignment between Zouch Road and Denham Court Road. 

 Construction of 4:1 landscaped earthen batters along the alignment where embankment 
is below one metre in height and 2:1 batters where the embankments are greater than 
one metre in height. 
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 Construction of two main compound sites (each being about one hectare in size) to 
service the proposal, both on the northern side of Campbelltown Road. The first would be 
located at the north-western corner of the planned Croatia Avenue, and the second at the 
north-eastern corner of Zouch Road. Smaller stockpile and storage areas would be 
required along the length of the proposal. 

 Relocation and/or temporary diversion of existing underground utilities, including water, 
telecommunications, electricity and gas within the verges. 

1.3 STUDY AREA 
The study area is located in south-western Sydney, approximately 33 kilometres south-west of 
the Central Business District (CBD). The study area spans 5.4 kilometres between the suburbs 
of Casula in the north (Plate 1), to Denham Court in the south (Plate 2, Figure 1). The study 
area occurs along the boundary between Liverpool Local Government Area (LGA) in the north, 
and Campbelltown LGA in the south.  

The study area for the current assessment consisted of the proposal area plus an envelope of 
approximately 60 metres either side of the centre of the existing road, extending to 100 metres 
upstream and downstream at drainage crossings. The study area is approximately 106 hectares 
in area. 

Land use in the study area is characterised by a mix of industrial and commercial development, 
major linear infrastructure, remnant bushland, land zoned for future Edmondson Park 
development, Defence-owned land and urban residential land. The South West Rail Link 
intersects the study area, and was under construction at the time of this report.  

Native vegetation of the study area and surrounding locality has been extensively cleared for 
agriculture, urban and industrial development. The native vegetation that remains is 
substantially fragmented and continues to come under pressure from urban growth and 
development.   

 

  

Plate 1. Intersection of Campbelltown Rd and 
Camden Valley Way in Casula, in the east of the 
study area (Figure 1). 

Plate 2. Intersection of Brooks Road and 
Campbelltown Road in Denham Court, the west of 
the study area (Figure 1). 
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1.4 LEGISLATIVE REQUIREMENTS 

1.4.1 COMMONWEALTH ENVIRONMENT PROTECTION AND 
BIODIVERSITY CONSERVATION ACT 1999 
The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act) provides a legal framework to protect and manage nationally and internationally important 
flora, fauna, ecological communities and heritage places, defined in the EPBC Act as matters of 
National Environmental Significance (NES). Matters of NES identified in the Act include: 

 World heritage properties. 

 National heritage places. 

 wetlands of international importance (listed under the Ramsar Convention).  

 threatened species and communities. 

 migratory species protected under international agreements. 

 Commonwealth marine areas.  

 the Great Barrier Reef Marine Park.  

 nuclear actions (including uranium mines).  

Under the EPBC Act, actions that have, or are likely to have, a significant impact on a matter of 
NES require approval from the Australian Government Minister for Sustainability, Environment, 
Water, Population and Communities (the minister). The minister would decide whether 
assessment and approval is required under the EPBC Act.  

1.4.2 NSW ENVIRONMENTAL PLANNING AND ASSESSMENT 
ACT 1979 
Part 5 of Environmental Planning and Assessment Act 1979 (EP&A Act) institutes a system of 
environmental assessment for matters not covered by Parts 3 and 4. Under Part 5 of the Act, a 
public authority carrying out or consenting to activity of certain types is required to examine fully 
and take into consideration all matters likely to affect the environment as a result of such 
activity. The review of environmental factors (REF) is prepared in accordance with Part 5 of the 
Act, and assists in establishing whether or not the activity is likely to significantly affect the 
environment and whether an environmental impact statement needs to be prepared for approval 
to be sought from the Minister for Planning and Infrastructure.  

In accordance with Section 5A (s.5A) of the EP&A Act seven factors “must be taken into 
account” by a consent or determining authority in the administration of Sections 78A, 79C and 
112 of the Act when considering an activity or development proposal. These seven factors 
comprises the Assessment of Significance, the aim of which is to determine “whether there is 
likely to be a significant effect on threatened species, populations or ecological communities, or 
their habitats”, as listed under Schedules 1, 1A and 2 of the Threatened Species Conservation 
Act 1995 and Schedules 4, 4A and 5 of the Fisheries Management Act 1994. If it is concluded 
that the proposal is likely to significantly impact threatened species, populations or ecological 
communities, a Species Impact Statement (SIS) must be prepared. 
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1.4.3 NSW THREATENED SPECIES CONSERVATION ACT 
1995 
The NSW Threatened Species Conservation Act 1995 (TSC Act) provides for the protection and 
management of threatened species, populations and ecological communities listed 
underschedules 1, 1A and 2 of the Act. The purpose of the TSC Act is to:  

 conserve biological diversity and promote ecologically sustainable development  

 prevent the extinction and promote the recovery of threatened species, populations and 
ecological communities  

 protect the critical habitat of those species, populations and ecological communities that 
are endangered  

 eliminate or manage certain processes that threaten the survival or evolutionary 
development of threatened species, populations and ecological communities  

 ensure that the impact of any action affecting threatened species, populations and 
ecological communities is properly assessed, and  

 encourage the conservation of threatened species, populations and ecological 
communities through co-operative management. 

If a planned development or activity will have an impact on a threatened species, population or 
ecological community listed under the TSC Act, an Assessment of Significance under s.5A of 
the EP&A Act must be undertaken. If the impacts are likely to be significant, an SIS must be 
prepared and the Director-General of the Office of Environment and Heritage (OEH) must agree 
to the development approval.  

A licence may be required under Section 91 of the TSC Act if an action is likely to result in: 

 harm to, or picking of, a threatened species, population or ecological community. 

 damage to critical habitat. 

 damage to a habitat of a threatened species, population or ecological community. 

Under Part 7AA of the TSC Act, the Minister may confer biodiversity certification on specified 
land. The effect of biodiversity certification on activities under Part 5 of the EP&A Act is that: 

 an activity carried out or proposed to be carried out on biodiversity certified land is not 
likely to significantly affect any threatened species, population or ecological community 
listed under the TSC Act, or its habitat, and  

 a determining authority under Part 5 of the EP&A Act is not required under that Part to 
consider the effect on biodiversity values of an activity carried out on biodiversity certified 
land (despite section 111 of the EP&A Act).  

The biodiversity certification order that applies to the study area is discussed further in Section 
1.4.5 of this report. 

1.4.4 NSW FISHERIES MANAGEMENT ACT 1994 
The Fisheries Management Act 1994 (FM Act) provides for the identification, conservation and 
recovery of threatened fish, aquatic invertebrates and marine vegetation. The Act also covers 
the identification and management of key threatening processes which affect threatened 
species or could cause other species to become threatened.  
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If a planned development or activity is likely to have any impact on a threatened entity listed 
under the FM Act, an Assessment of Significance must be undertaken. If the impacts are likely 
to be significant, or if critical habitat is affected, an SIS must be prepared. 

Section 199 of the FM Act requires public authorities to provide written notice to the Minister of 
the Department of Primary Industries (DPI) (Fisheries) of any proposed dredging and 
reclamation works and consider any response received within 28 days of the notice.  

Section 219 of the FM Act states fish passage cannot be blocked. In the event that an activity 
would require fish passage to be blocked, this could only be done in accordance with a permit 
issued by the Minister under Section 220(1) of the Act. 

1.4.5 NOXIOUS WEEDS ACT 1993 
The NSW Noxious Weeds Act 1993 provides for the identification and classification for noxious 
weeds in each New South Wales Local Government Area (LGA). The Act imposes obligations 
on occupiers of land to control noxious weeds declared for their LGA.  

1.4.6 SEPP 44 – KOALA HABITAT PROTECTION 
State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 44) aims to 
encourage proper conservation and management of areas of koala habitat by requiring plans of 
management to be prepared before development consent can be granted in relation to areas of 
core koala habitat, as well as encouraging identification of core koala habitat and its inclusion in 
environmental protection areas. SEPP 44 applies to Liverpool and Campbelltown LGAs.  

Before an area of land can be considered to be core koala habitat, it must first be determined 
whether it is potential koala habitat. Under SEPP 44, potential koala habitat is defined as areas 
of native vegetation where identified feed tree species constitute at least 15 per cent of the total 
number of trees in the upper or lower strata of the tree component.  

1.4.7 SYDNEY GROWTH CENTRES SEPP AND 
BIODIVERSITY CERTIFICATION 
The State Environment Planning Policy (Sydney Region Growth Centres 2006) (Growth Centres 
SEPP) aims to co-ordinate the release of land for residential, employment and other urban 
development in the North West and South West growth centres of the Sydney region. Most of 
the study area is located within the South West growth centre as identified in the Growth 
Centres SEPP (Figure 2). 

On 11 December 2007 an order conferring biodiversity certification on the Sydney Growth 
Centres SEPP was made by the Minister for the Environment under section 126G of the TSC 
Act. Under the terms of the Biodiversity Certification order, any developments or activities 
proposed to be undertaken within certified areas do not need to undertake assessment of 
impacts on threatened species, populations and ecological communities, or their habitats, that 
would normally be required by Part 4 or 5 of the EP&A Act.  

Therefore, further impact assessment for matters listed under the TSC Act would not be 
required for areas designated as “certified”. 

The majority of the study area has been mapped within the certified area on the map 
accompanying the Biodiversity Certification Order (Figure 2).The non-certified areas within the 
study area are marked with red hatching on the map in Schedule 2 of the Biodiversity 
Certification Order (Appendix B); this indicates that the land is subject to Condition 12 of the 
Biodiversity Certification Order, as follows: 
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12. Notwithstanding any other conditions of biodiversity certification, in the lands marked by a 
red hatching on the biodiversity maps existing native vegetation must not be cleared 
unless it is in accordance with a plan of management or unless such clearance has been 
agreed to by the DECC.  

Non-certified areas in the Sydney Region Growth Centres are identified on the maps in 
Schedule 2 of the Biodiversity Certification Order (DECCW 2007). Two discrete patches of non-
certified areas occur within and adjoining the proposal area. One patch is located north of 
Campbelltown Road, opposite Ingleburn Gardens Housing Estate and east of the South-west 
Rail Link. A smaller patch is located south of Campbelltown Road, west of the South-west Rail 
Link. The gazetted boundary of the non-certified areas, as mapped in the Biodiversity 
Certification Order, includes an area of approximately 2.92 hectares within the proposal area. 
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1.4.8 EDMONDSON PARK CONSERVATION AGREEMENT 
A Regional Park will be established within the Edmondson Park Precinct. This area is being 
established to protect an area of important vegetation and will be managed by OEH under the 
NSW National Parks and Wildlife Act 1974. 

The Commonwealth and the NSW Government entered into a conservation agreement in 
relation to development of the Edmondson Park Precinct under the EPBC Act in 2009. The 
Conservation Agreement (DEWHA 2009a) lists three MNES present within the Edmondson 
Park Precinct: the critically endangered ecological community Cumberland Plains Shale 
Woodland and Shale Gravel Transition Forest (EPBC CPW) and potential habitat for the Grey-
headed Flying-fox (Pteropus poliocephalus) and the Swift Parrot (Polytelis swainsonii). 

The conservation agreement specifies that the State must implement the Biodiversity 
Conservation Plan in Schedule 4 of the Agreement. Under this plan, the State must carry out 
the following biodiversity management actions in the Precinct: 

 Establishment and management of a regional park including undertaking control 
measures for existing areas of African Olive; 

 Sympathetic management of Public Open Space that contains EPBC CPW; and 

 An environmental offset outside the Precinct to offset unavoidable impacts.  

The Proposed Regional Park is shown in map 3 of the Conservation Agreement (Figure 3) and 
overlaps most of the non-certified area within the study area (Figure 2). 

The Biodiversity Conservation Plan in Schedule 4 of the Conservation Agreement specifies that 
the Proposed Regional Park includes approximately 79 hectares of EPBC CPW. An additional 
nine hectares of cleared land within the Proposed Regional Park will be restored to EPBC CPW. 
The Proposed Regional Park is also stated to contain 31 hectares of Sydney Coastal River-flat 
Forest (not listed under the EPBC Act).  

The Conservation Agreement stipulates that the 36 hectares of EPBC CPW to be cleared from 
Edmondson Park precinct for the development of the Sydney Growth Centres is to be offset by 
the protection and management of 72 hectares of EPBC CPW in secure conservation areas 
outside the Precinct.  

The proposal area overlaps the Proposed Regional Park. Any impacts on the Proposed 
Regional Park as a result of the proposal are likely to require amendments to the Conservation 
Agreement, in consultation with Commonwealth Department of Sustainability, Environment, 
Water, Population and Communities (DSEWPC).  
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Figure 3: Edmondson Park Precinct Plan in Conservation Agreement
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1.4.9 COMMONWEALTH STRATEGIC ASSESSMENT 
 

The NSW Department of Planning and Infrastructure (DP&I) in consultation with DSEWPC, 
undertook a strategic assessment under the EPBC Act of the Sydney Growth Centres Program 
(the Program) (DoP 2010). The Commonwealth Minister endorsed the Program document in 
December 2011, and subsequently approved all actions associated with the development of the 
Western Sydney Growth Centres as described in the Strategic Assessment Program Report on 
28 February 2012.  

The Program builds upon the Biodiversity Certification for the Growth Centres SEPP conferred 
in 2007 under the TSC Act supplemented with a range of additional measures for the strategic 
assessment that specifically target matters of national environmental significance (MNES) listed 
under the EPBC Act. 

The strategic assessment concluded that there were MNES that were likely to be impacted 
through implementation of the Program, but that the Program addresses the potential impacts 
through a range of mechanisms including avoidance, mitigation and management, and offsets. 
The Program commitments for MNES included the commitment that a minimum of 998 hectares 
of Cumberland Plain Shale Woodlands and Shale Gravel Transition Forest (EPBC CPW) will be 
retained and protected within the Growth Centres, including a minimum of 363 hectares of high 
management viability (HMV) EPBC CPW. 

Actions approved under the Strategic Assessment would not require separate referral, 
assessment or approval under the EPBC Act in order to be taken. Any impacts of the proposal 
that are not consistent with the commitments in the Strategic Assessment will require additional 
assessment and consultation with DSEWPC. 

1.5 SCOPE OF REPORT 
This report has been prepared to support the Review of Environmental Factors for the 
Campbelltown Road Upgrade. The assessment has been prepared in accordance with the 
Ecological Assessment Standard Brief (RMS 2011) for the proposal.  

The key objectives of this ecological assessment are to: 

 Identify and describe the flora and fauna species, habitat, populations and ecological 
communities within the study area that occur or are considered likely to occur in the study 
area. 

 Identify and describe the flora and fauna species, habitat, populations and ecological 
communities in the study area listed under the TSC Act, FM Act, EPBC Act and National 
Parks and Wildlife Act 1974 (NPW Act) that occur or are considered likely to occur within 
the study area. 

 Assess the direct and indirect impacts of the proposed activity on terrestrial and aquatic 
flora and fauna species, populations, critical habitats, ecological communities and their 
habitats. 

 Assess the extent to which the proposed activities contribute to threatening the survival of 
biota, and contribute to the operation of other threatening processes on the study area. 

 Identify and describe the most cost effective amelioration measures using the principles 
of “avoid, minimise, mitigate”, and to offset where residual impacts occur. 
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 Assess the significance of the proposed activity on species, ecological communities and 
populations listed under the State TSC Act, FM Act and the Commonwealth EPBC Act 
area that occur or are considered likely to occur in the study area. 

 Provide mapping for all threatened species and communities, critical habitats, ecological 
communities, hollow bearing and other sensitive ecological sites within the study area.
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2 METHODS 
2.1 NOMENCLATURE 

The plant taxonomy used in this report follows the system and nomenclature presented in the 
most recent edition of Flora of New South Wales (Harden 1990-1993, 2002) and was 
supplemented by subsequent advice from The Royal Botanic Gardens and Domain Trust 
(February 2012a). In this report plant species are referred to by both their scientific and common 
names (if applicable) when first mentioned. Subsequent references to these species cite the 
scientific name only. 

The names of vertebrate fauna follow the Census of Australian Vertebrates (CAVS) database 
maintained by DSEWPC (2011) and as used by OEH in the Atlas of NSW Wildlife (OEH 2011a).  
In this report fauna species are referred to by both their common and scientific names when first 
mentioned. Subsequent references to these species cite the common name only. 

2.2 LITERATURE AND DATABASE REVIEW 

2.2.1 DATABASE INTERROGATION 
Database searches were undertaken to identify State and Commonwealth records of threatened 
entities and Commonwealth matters of national environmental significance (MNES). Databases 
interrogated for this purpose were:  

 The NSW Wildlife Atlas which is managed by OEH. A search using a 10 kilometre buffer 
of the study area was undertaken to determine threatened species records listed under 
the TSC Act to within 10 kilometres of the study area.   

 The Protected Matters Search Tool which is managed by DSEWPC. A line search using 
the current alignment was undertaken to determine threatened species records listed 
under the EPBC Act to within 10 kilometres of the study area. 

 Records of threatened fish species were obtained from the OEH BioNet Atlas of NSW 
Wildlife online database resource from within 10 kilometres of the study area. The NSW 
Primary Industries (DPI) Fisheries Database was also consulted. 

 The NSW DPI maintains a list of noxious weed declarations for all control areas in NSW. 
The noxious weeds lists for the Liverpool City Council and Campbelltown City Council 
control areas were searched. 

 The NSW Vegetation Type Database was reviewed to ensure vegetation communities 
described in this assessment were consistent with one or more of the vegetation types.  

Database searches were initially undertaken in January 2012 and reviewed and updated in 
February 2013. 

2.2.2 LITERATURE REVIEW 
A review of relevant information was undertaken to provide an understanding of ecological 
values occurring or potentially occurring in the study area and wider region. Reports, vegetation 
maps, topographic maps, aerial photography and literature reviewed included, but were not 
limited to, the following: 

 Soil Landscapes of the Penrith 1:100 000 Sheet (Bannerman & Hazelton 1990). 
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 Taken for Granted: The Bushland of Sydney and its Suburbs (Benson and Howell 1990). 

 Interpretation Guidelines for the Native Vegetation of the Cumberland Plain (NPWS 
2002a). 

 Conservation significance guidelines for the Native Vegetation of the Cumberland Plain 
(NPWS 2002b). 

 The native vegetation of the Cumberland Plain, western Sydney: systematic classification 
and field identification of communities (Tozer 2003). 

 South West Rail Link Environmental Assessment: Biodiversity Technical Paper (Parsons 
Brinckerhoff 2010). 

 Ecological Assessment: Camden Valley Way (Cowpasture Road to Cobbity Road) 
Upgrade (NGH Environmental 2010)  

 Edmondson Park South Part 3a – Concept Plan Ecological Assessment (Eco Logical 
Australia 2010). 

 Edmondson Park Conservation Agreement (DEWHA 2009). 

2.2.3 VEGETATION MAPPING 
A number of large-scale vegetation mapping projects have been undertaken in the Sydney 
region. Those reviewed for this study are as follows: 

 The natural vegetation of the Penrith 1:100 000 map sheet (Benson 1992). 

 Native vegetation maps of the Cumberland Plain, western Sydney (NPWS 2002). 

 The native vegetation of the Cumberland Plain, western Sydney: systematic classification 
and field identification of communities (Tozer 2003). 

 Changes in the distribution of Cumberland Plain Woodland (DECC 2007a). 

 The Native Vegetation of the Sydney Metropolitan Catchment Management Authority 
Area (DECCW 2009a). 

 NSW Vegetation Type Database  

2.3 FIELD SURVEY 
A diurnal terrestrial flora and fauna survey of the study area was conducted by ecologists Jane 
Rodd and Laura Worthington over four days from 30 to 31 January and 6 to 7 February 2012. 
An additional targeted survey for the threatened plant species Pimelea spicata was undertaken 
in areas of suitable habitat within the study area on 28 April 2012. Parts of the study area were 
inspected on 28 August 2012 and 25 January 2013 in order to update descriptions of the 
existing environment and to ensure that the expanded study area had been adequately 
assessed.  

Surveys were undertaken in accordance with the DEC (2004) Threatened Biodiversity and 
Assessment: Guidelines for Developments and Activities. The entire study area was traversed 
and inspected, with detailed surveys including vegetation quadrats and targeted threatened 
species searches in suitable habitat. Detailed surveys were focused in non-certified areas, 
mainly because most of the native vegetation within the study area occurred within these areas.  

Weather conditions at the time of survey ranged from hot and sunny to cool, cloudy and rainy. 
The weather records from the Holsworthy Range Control weather station (station 067117) for 
the surveyed dates are detailed in Table 1 (BOM 2012): 
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Table 1: Weather records from Holsworthy Control Range weather station for the survey dates 

Date Temperature Rain Maximum wind gust 

Minimum Maximum  Direction Speed 

°C °C mm  km/h 

30 January 2012 21.2 32.8 2.2 N 52 

31 January 2012 21.7 28.7 0 ESE 46 

6 February 2012 17.0 25.9 0 SSE 50 

7  February 2012 18.7 21.5 0 SE 30 

28 March 2012 17.2 23.1 9.8 NNE 20 

28 August 2012 2.9 20.9 0 ENE 28 

25 January 2013 18.7 32.5 0 E 43 

 

2.3.1 FLORA 

Site traverses 
The entire study area was traversed on foot and all species observed were recorded. Notes 
were made on the structure and condition of the vegetation in the study area. An inventory of 
plant species observed in the study area was compiled (Appendix C).   

Plot based survey (quadrats) 
In order to comprehensively describe the structure and floristics of each sampled plant 
community, plot-based surveys were used. Plot-based surveys also provided a concentrated 
search area for the detection of inconspicuous plant species that may be present at a particular 
site. The structure and floristics of each plant community present in the study area were 
sampled using four 0.1 hectare quadrats. The quadrats were in the form of a 20 metre x 50 
metre plot with a nested 20 x 20 metre plot (Figure 4). The locations of the quadrats are shown 
on Figure 5. 

 
←50 m→ 

 

←
20

 m
→

 

←20 m→ 
  

   

    

Figure 4: Flora quadrat layout 

The approximate projective foliage cover of every species identified in each quadrat was 
estimated and recorded as a percentage. Structural data including the height and projective 
foliage cover of each stratum were recorded, as were the total length of fallen logs and number 
of trees with hollows within the quadrat. 
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Vegetation condition assessment 
During the terrestrial flora survey the vegetation condition was assessed and rated according to 
the degree to which it resembled relatively natural, undisturbed vegetation. The condition 
assessment was based on visual assessment of the current habitat condition for each of the 
vegetation communities within the study area. Features examined to determine condition 
included: native species richness, native cover in each stratum, exotic cover, litter and bare 
ground cover, number of trees with hollows, woody debris, regeneration, diameter at breast 
height, canopy recruitment and tree health. These values were recorded quantitatively in 
transects/plots as well as qualitatively in general traverses across the study area.  

The vegetation condition data obtained for each vegetation community in quadrats was 
compared with the Vegetation Type Benchmarks for the identified vegetation types (DECC 
2008c). 

The condition of vegetation communities in the study area was assessed and mapped in 
accordance with two condition classes based on canopy cover, presence of structural 
vegetation layers and cover of exotic species. The criteria for the mapped condition classes are 
described in Table 2. Cleared and disturbed areas dominated by exotic species were not 
mapped.   

  Table 2: Vegetation mapping condition classes 

Condition class Description 

Moderate to Good Areas supporting >10% eucalypt cover. Native species are present and 
generally dominant in understorey, but also includes some areas with 
degraded understorey, 

Poor Areas supporting scattered eucalypt cover over cleared/modified ground 
cover 

Or 

Areas devoid of tree cover but regenerating, with native understorey 
species dominant.  

 

Targeted threatened species searches 
Targeted searches for threatened plant species with potential habitat within the study area were 
undertaken during the site traverses and quadrat surveys. Threatened flora species targeted 
were those considered to have a high to moderate likelihood of occurrence in the study area. 

A targeted search for the endangered plant species Pimelea spicata was undertaken on 28 
March 2012. All areas identified as potential habitat for the species, mainly areas of Cumberland 
Plain Woodland with native dominated understorey, were searched. Search effort was seven 
hours for seven hectares of potential habitat, in accordance with the Environmental Impact 
Assessment Guidelines for P. spicata (DEC 2005) which require one hour of survey effort per 
hectare. A reference population at Mount Annan Botanic Gardens was inspected on the same 
day to confirm that the species was in flower at the time of survey. 

2.3.2 TERRESTRIAL FAUNA SPECIES 
Fauna surveys, involving diurnal and nocturnal techniques, were conducted across the study 
area over four days and three nights between 30 January and 7 February 2012. The entire 
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study area was traversed on foot and all species and evidence of fauna presence observed was 
recorded. An inventory of all fauna species recorded in the study area was compiled (Appendix 
D). The fauna survey locations are shown in Figure 5. 

Field surveys 
Field surveys of terrestrial fauna species involved: 

 Direct visual observations of animal activity. 

 Aural recognition of bird and frog calls. 

 Inspecting logs, debris and any built structures (e.g. culverts) for fauna species or signs of 
fauna habituation. 

 Searches for indirect evidence of fauna (such as scats, nests, burrows, hollows, tracks, 
scratches and diggings). 

 Stationary placement of ultrasonic bat call detection equipment (Anabat) in potential 
flyways was used to record the echolocation calls of microchiropteran bats. One Anabat 
was used for three nights during the survey period, at a different location on each night. 
The results were analysed by Ecotone Ecological Consultants, with reference to Bat Calls 
of NSW (Pennay et al 2004) and Anabat Techniques Workshop (Corben 2009).  

Targeted Threatened Species Searches 
 Frogs: Targeted surveys for threatened frog species previously recorded within 10 

kilometres of the study area were undertaken at several points along the tributary of 
Maxwell Creek between 30 January and 7 February 2012. Target species were Green 
and Golden Bell Frog (Litoria aurea), Littlejohn's Tree Frog (Litoria littlejohni), Growling 
Grass Frog (Litoria raniformis), Red-crowned toadlet (Psuedophryne australis), Stuttering 
Frog (Mixophyes balbus) and Giant Barred Frog (Mixophyes iteratus). Targeted surveys 
involved active searches of potential habitat and call-playback. Call-playback was 
undertaken by listening for vocalisations for 10 minutes upon arrival, calls were then 
played intermittently for 15 minutes followed by another listening period of 10 minutes.  
Calls were broadcast using an MP3 player amplified through a handheld speaker. All 
species that responded to calls, including non-target species, were recorded. The call 
playback survey methodology was undertaken in accordance with the Threatened 
species survey and assessment guidelines: field survey methods for fauna – Amphibians 
(DEC 2009).   

 Cumberland Plain Land Snail:  Targeted surveys were undertaken between 30 January 
and 7 February 2012 in accordance with Cumberland Plain Large Land Snail 
Environmental Assessment Guidelines (NPWS 2000), in all woodland remnants and in 
association with remnant trees adjoining Campbelltown Road. Surveys involved raking 
leaf litter, particularly where there was well-developed leaf litter under logs, within grass 
clumps or at the base of trees. Active searches beneath logs, rocks and other debris were 
also undertaken. Snail shell specimens were collected and photographs of live specimens 
were taken, and analysed by malacologist Michael Shea of the Australian Museum, 
Sydney. 

Fauna Habitat Assessment 
A general assessment of each fauna habitat type occurring within the study area was made. 
This included an assessment of fauna habitat complexity, condition of fauna habitats, the 
availability of habitat features and the value of habitat features to threatened species previously 
recorded within the locality. 
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Fauna habitat quadrats 
In addition to general fauna habitats, specific components of fauna habitat were assessed using 
20 x 20m quadrats, randomly located across the study area. Data collected included: 

 Structure and floristics of vegetation, including dominant species of each vegetation 
stratum, height and per cent cover. 

 Presence and type of hydrological and surface drainage features. 

 Presence and type of rocky features. 

 Abundance and type of tree and log hollows. 

 Presence, type and abundance of foraging resources.  

 Presence and type of microhabitats.
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2.3.3 AQUATIC FAUNA SURVEYS 
Biosis Research conducted an aquatic habitat assessment of the study area (Appendix E). The 
study area was inspected on 2 February 2012 by two ecologists. A detailed description of the 
aquatic fauna survey methodology is provided in Section 3 of the Aquatic Habitat Assessment in 
Appendix E. A summary of methodology used is provided here.  

HABSCORE Assessment 
A HABSCORE assessment was completed at the tributary of Maxwells Creek to provide a 
measure of the relative health of aquatic habitat. The aquatic sampling locations are shown on 
Figure 5. Barbour et al. (1999) describes HABSCORE as a ‘visually based habitat assessment 
that evaluates the structure of the surrounding physical habitat that influences the quality of the 
water resource and the condition of the resident aquatic community’. HABSCORE assessments 
are based on the presence and condition of the following features: 

 Pool substrate characterisation; 

 Pool variability; 

 Channel flow status; 

 Bank vegetation (score for each bank); 

 Bank stability (score for each bank); 

 Width of riparian zone (score for each bank); and, 

 Epifaunal substrate / available cover. 

The fish habitat potential of Maxwells Creek in the study area was classified in accordance with 
Fairfull and Witheridge (2003).  

Water Quality Assessments 
Water quality sampling was undertaken at two locations downstream of the culvert crossing of 
the tributary of Maxwells Creek using a Horiba Water Quality Meter. Where possible, 
measurements were taken approximately 30 centimetres below the surface. Variables 
measured in situ included pH, dissolved oxygen (DO), temperature, turbidity and electrical 
conductivity (EC). Water quality sampling provides an insight into current baseline conditions of 
aquatic habitats and assists in determining the suitability of habitats for fish and other aquatic 
biota. Alkalinity was also assessed using a Hach Alkalinity Kit. 

Incidental Observations 
General observations were also recorded, including water characteristics such as flow rates and 
colour, the presence of spawning areas (e.g. gravel beds, riparian vegetation, snags), refugia 
(e.g. deep pools) and presence of natural or artificial barriers to fish passage and the type of 
existing waterway crossing (roads/culverts) if present. In addition, any encounters or signs of 
vertebrates within the stream environment (e.g. amphibians, aquatic birds or reptiles) were also 
recorded. The relative abundance of stream algae and macrophytes were included as 
observations, to assess the degree of eutrophication. 

2.3.4 LIMITATIONS 
The flora and fauna surveys for this assessment were carried out over four days in late summer 
2012. This assessment is based on the condition of the study area at the time of field 
investigation and the information available at the date of publication of this document. 
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It was not possible to conduct a comprehensive site inspection of the study area as it was not 
possible to access a number of properties within the study area. However in most cases these 
areas were assessed from within the road reserve as being highly modified environments that 
are unlikely to support potential habitat for threatened species, populations and communities. All 
areas supporting native vegetation were comprehensively assessed. 

The brevity of the investigation and its timing mean that the full spectrum of flora and fauna 
species likely to occur on the study area cannot be fully quantified or described in this report. 
Some plant species that occur in the local area, such as cryptic species, are annuals and are 
present only in the seed bank for much of the year. Other plant species are perennial but are 
inconspicuous or difficult to identify unless flowering. Targeted survey was undertaken for the 
cryptic threatened plant species Pimelea spicata within potential habitat in the study area.   

Similarly, some fauna species that have been recorded in the local area occur on a seasonal or 
migratory basis, and may be absent from the locality for much for the year. Fauna behaviours 
may have also affected detectability; species that are easily disturbed or cryptic may not have 
been detected during surveys. It is possible that a number of species occurring in the study area 
were not detected during the current survey due to the above factors. 

These limitations have been partly addressed by identifying potential habitats for flora and fauna 
species and assessing the potential for targeted species to occur on the site based on previous 
records, the type and condition of habitats present, the land use throughout the study area and 
surrounds, and the landscape context. Expected distributions of threatened aquatic species 
were used as a measure of the potential occurrence of threatened species utilising the study 
area. The precautionary principle was applied where marginal habitat is identified or predicted to 
occur or species are migratory or nomadic and are therefore likely to utilise habitat components 
at some stage during their life cycle. 

The water quality parameters measured provide a snapshot of conditions at a given point in 
time. Some of these parameters typically exhibit a high degree of temporal variation and can 
change substantially over small periods of time such as weeks, days and even hours, 
particularly in response to significant rainfall events. 

The entire creek line could not be surveyed due to OHS access restrictions within former 
defence lands (now owned by Urbangrowth). This meant that only a portion of the creek was 
surveyed and results of the habitat assessments taken upstream and downstream have been 
used to predict the habitat condition and quality within the middle reaches of the creek line. This 
assumption is considered to provide a good indicator of the habitat along the creek, given the 
relatively homogenous vegetation community and topography of the immediately surrounding 
land. 

2.4 LIKELIHOOD OF OCCURRENCE ASSESSMENT 
CRITERIA 
The database searches identified threatened flora and fauna species that have been recorded 
or that are likely to occur within 10 kilometres of the study area. The probability that each 
threatened species occurs within the study area was determined as being Low, Moderate, High 
or Known, based on the criteria in Table 3. 
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   Table 3: Likelihood of occurrence criteria for threatened species 

Likelihood of 
occurrence 

Criteria  - one or more of the following conditions applies 

 

Low The species has not been recorded previously in the study area or nearby, and is 
beyond the current known geographic range. 

The species has specific habitat requirements that are not present in the study area. 

The species is considered extinct. 

Moderate The species has historically been recorded in the study area (>20 years ago)  

The species has specific habitat requirements that are present in the study area, but in 
a poor or modified condition. 

The species is unlikely to maintain a resident population in the study area, however 
may occasionally utilise resources within the study area. 

High The species has recently been recorded in the study area (ie within last 20 years). 

The species has specific habitat requirements that are present in the study area and 
are in good condition. 

The species is known or likely to maintain resident populations in proximity to the study 
area. 

The species is known or likely to regularly utilise resources in the study area. 

Known The species was recorded in the study area during the current survey. 
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3 RESULTS 
3.1 LANDSCAPE CONTEXT 

3.1.1 EXTENT OF STUDY AREA 
The study area contains the proposal area, comprising the proposed alignment and a 4 metre 
buffer. The study area also includes an envelope of approximately 60 metres either side of the 
centre of the existing road, extending to 100 metres upstream/downstream at drainage 
crossings.  

Both the western and eastern portions of the study area support urban development, with 
remnant bushland limited to the central portion of the study area. The study area transects a 
second order tributary of Maxwells Creek, which flows north east beneath Campbelltown Road. 
North of Campbelltown Road, the tributary converges with another second order drainage line 
flowing south east. At the confluence of these two second order creeks, the tributary becomes a 
third order stream. The tributary drains into Maxwells Creek and ultimately in the Georges River 
several kilometres downstream. 

Another tributary of Maxwells Creek is mapped crossing Campbelltown Road between Parkers 
Farm Place and Glenfield Road in the east of the study area (Figure 1). This mapped drainage 
line was not observed during field surveys; it is assumed that drainage is piped at this location. 
The system discharges into an existing trunk drainage line that runs to the north of 
Campbelltown Road along Parkers Farm Place (Lyall and Associates 2013). 

3.1.2 REGIONAL CONTEXT 
The study area is located in the south of the Cumberland Plain, within the Sydney Basin 
Bioregion.  

Cumberland Plain 
The Cumberland Plain covers the area west from Parramatta to the Hawkesbury-Nepean River, 
and from Windsor in the north to Thirlmere in the south, covering approximately 275,000 
hectares. It is the most highly developed portion of the Sydney Basin Bioregion (NPWS 2002c 
2002), increasingly developed for residential and industrial uses as a result of the expansion of 
western Sydney. 

The biodiversity of the Cumberland Plain has been identified as a priority for conservation as it 
is amongst the most threatened regions in NSW. The native vegetation of this region has been 
extensively cleared since European settlement to the extent that now only 13 per cent remains 
intact, with another 12 per cent remaining as scattered trees with some native understorey 
(NPWS 2002c). 

Sydney Basin Bioregion 
The Sydney Basin Bioregion extends from just north of Batemans Bay to Nelson Bay on the 
central coast, and almost as far west as Mudgee. It covers an area of approximately 3,624,008 
hectares. The Sydney Basin Bioregion is one of the most species diverse in Australia due to 
variations in geology, topography and climates across the bioregion (OEH 2011). In the 
bioregion there are: 

 92 vulnerable and 60 endangered plant species; 

 2 endangered and 4 vulnerable frog species; 
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 54 vulnerable and 14 endangered bird species; 

 25 vulnerable,3 endangered and one extinct mammal species; and  

 11 vulnerable and 2 endangered reptile species. 

The Sydney Basin Bioregion has the third highest area of conservation-oriented tenures of the 
NSW bioregion, occupying approximately 38.20 per cent of the bioregion, of which 35 per cent 
comprises national parks and nature reserves. However, the Cumberland subregion is one of 
the least protected and highly threatened subregions, differing substantially from the well-
reserved sandstone landscapes in other parts of the bioregion (DECCW 2010).The nearest 
conservation reserves to the study area are Leacock Regional Park (1.7 kilometres to the north-
east); Kemps Creek Nature Reserve (9.3 kilometres to the north-west). Royal National Park is 
located 17 kilometres to the south-east. 

3.1.3 GEOLOGY AND SOILS 
The geology of the Penrith 1:100 000 sheet was mapped by Clark and Jones (1991). The study 
area was mapped as mainly Bringelly Shale (map unit Rwb), described as “shale, carbonaceous 
claystone, claystone, laminate, fine to medium-grained lithic sandstone, rare coal and tuff”. A 
narrow tongue of Quaternary deposits of medium-grained sand, clay and silt (map unit Qpn) 
was mapped in association with the tributary of Maxwells Creek that intersects the study area. 

The soil landscapes of the Penrith 1:100 000 sheet were mapped by Bannerman and Hazelton 
(1990). There are three different soil landscapes mapped within the study area: the residual 
Blacktown soil landscape, the erosional Luddenham soil landscape and the fluvial soil 
landscape South Creek. 

The features and location in the study area of the mapped soil landscapes are detailed in Table 
4. 

Table 4: Soil landscapes mapped in the study area by Bannerman and Hazelton et al. (1990) 

Soil Landscape Features (Bannerman and Hazelton 1990) Location in study area 

Blacktown 

(Residual) 

Shallow to moderately deep hardsetting mottled 
texture contrast soils; red and brown podzolic 
soils on crests, draining to yellow podzolic soils on 
lower slopes and drainage lines. On gently 
undulating rises on Wianamatta Group Shales. 

Most of north-eastern half of 
study area and small strip along 
north-western edge of south-
western section of study area 

Luddenham 

(Erosional) 

Shallow dark podzolic soils or massive earthy 
clays on crests; moderately deep red podzolic 
soils on upper slopes; moderately deep yellow 
podzolic soils and prairie soils on lower slopes 
and drainage lines. Landscape is undulating to 
rolling low hills on Wianamatta Group shales, 
often associated with Minchinbury Sandstone. 

Small portion at north-eastern 
end of study area; along the 
majority of the south-western 
half of the study area  

South Creek 

(Fluvial) 

Often deep layered sediments over bedrock or 
relict soils. Present active floodplain of many 
drainage networks of the Cumberland Plain; 
landscape is flat to gently sloping alluvial plain 
with occasional terraces or levees providing low 
relief.  

Associated with the tributary of 
Maxwells Creek intersecting the 
study area 
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3.1.4 LAND USE 
The study area is characterised by existing rural/residential and industrial development, 
regrowth or remnant bushland areas, recent higher-density residential developments and lands 
currently subject to clearing and construction operations associated with development projects.  

Campbelltown Road traverses the Edmondson Park Precinct of the SWGC (Figure 2) and there 
are numerous residential development projects underway in the vicinity of the study area. The 
SWRL also intersects the study area and preliminary works are underway in the SWRL corridor. 

3.2 RESULTS OF PREVIOUS STUDIES 

3.2.1 EDMONDSON PARK PART 3A CONCEPT PLAN – 
ECOLOGICAL ASSESSMENT 
Eco Logical Australia (2010) prepared an Ecological Assessment for the Edmondson Park 
South Concept Plan. The study area for this assessment encompasses the Edmondson Park 
State Significant Site and includes the non-certified areas within the current study area. Field 
surveys for the assessment were limited to the non-certified areas and survey methodology 
consisted of random meander searches for threatened plants, litter searches for the 
Cumberland Plain Land Snail (Meridolum corneovirens), identification of vegetation 
communities and any significant habitat values.  

Two vegetation communities were identified on site: Cumberland Plain Woodland (including 
derived native grassland) and Alluvial Woodland. No threatened flora were recorded on site, 
however there was potential habitat for three threatened species: Acacia pubescens (Downy 
Wattle), Pimelea spicata (Spiked Rice-flower) and Pterostylis saxicola (Sydney Plains 
Greenhood). 

Five threatened fauna species were known to occur on site: Cumberland Plain Land Snail, 
Eastern Bentwing Bat (Miniopterus schreibersii oceanensis), Eastern False Pipistrelle 
(Falsistrellus tasmaniensis), Eastern Freetail-bat (Mormopterus norfolkensis) and Greater 
Broad-nosed Bat (Scoteanax rueppellii). A further 17 threatened fauna species were considered 
likely or have the potential to occur on the site; most of these are mobile bird or bat species that 
may intermittently utilise elements of the site for opportunistic foraging.    

3.2.2 SOUTH WEST RAIL LINK BIODIVERSITY ASSESSMENT 
Parsons Brinckerhoff (2010) prepared a biodiversity assessment to support the Environmental 
Assessment for Stage 2 of the SWRL. Stage 2 of the SWRL extends for 11 kilometres between 
Glenfield and Leppington and intersects the current study area, running along the south-western 
edge of the Proposed Regional Park to the north of Campbelltown Road. 

The endangered ecological community Cumberland Plain Woodland and the threatened fauna 
species Grey-headed Flying-fox (Pteropus poliocephalus) and Cumberland Plain Land Snail 
(Meridolum corneovirens) were recorded in the section of the SWRL study area that overlaps 
the study area for the current proposal, in the west of the Proposed Regional Park.  
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3.3 VEGETATION COMMUNITIES 

3.3.1 VEGETATION MAPPING 
Benson (1992) mapped the vegetation of the Penrith 1:100 000 map sheet. The study area was 
largely mapped as “Cleared”, with scattered patches of map unit 10c “Grey Box Woodland” 
mapped on and to the north-west of the study area. Grey Box Woodland is described as a 
woodland of Eucalyptus moluccana (Grey Box) and Eucalyptus tereticornis (Forest Red Gum) 
with a shrubby or grassy understorey depending on disturbance or grazing intensity (Benson 
1992).  

NPWS (2002)/Tozer (2003) mapped the native vegetation of the Cumberland Plain at a 1:16 
000 scale, based on aerial photograph interpretation, mapped geological boundaries and field 
sampling. A total of 22 plant communities were defined using a multi-variate analysis of 
quantitative field survey data. Each community was described using structural features, habitat 
characteristics and diagnostic species. 

Three different plant communities were mapped in the study area by NPWS (2002)/Tozer 
(2003) (Figure 6): Shale Hills Woodland (map unit 9), Shale Plains Woodland (map unit 10) and 
Alluvial Woodland (map unit 11). Shale Plains Woodland and Alluvial Woodland were mapped 
within the non-certified areas. The mapped vegetation communities are equivalent to TECs 
listed under the EPBC Act and TSC Act (Table 5). 

Table 5: Vegetation communities mapped by NPWS (2002)/Tozer (2003) and equivalent TECs 

Vegetation map unit (NPWS 
2002/Tozer 2003) 

Equivalent TEC under the 
EPBC Act 

Equivalent TEC under the 
TSC Act 

Shale Plains Woodland Cumberland Plains Shale 
Woodland and Shale Gravel 
Transition Forest (EPBC CPW) 
(Critically Endangered) 

Cumberland Plain Woodland in 
the Sydney Basin Bioregion 
(CPW) (Critically Endangered) Shale Hills Woodland 

Alluvial Woodland River-flat Eucalypt Forest on 
Coastal Floodplains of the NSW 
North Coast, Sydney Basin and 
South East Corner bioregions 
(RFEF)(Endangered) 

 

Not listed 

 

The conservation significance assessment by NPWS (2002) mapped the vegetation in the study 
area as follows (Figure 7): 

 Core habitat: areas of Shale Plains Woodland and Alluvial Woodland with greater than 10 
per cent canopy cover to the north of Campbelltown Road.   

 Support to core habitat: areas of Shale Plains Woodland and Shale Hills Woodland with 
less than 10 per cent canopy cover in south-western half of study area. 

 Other remnant vegetation: areas of fragmented Shale Plains Woodland with less than 10 
per cent canopy cover adjoining north-eastern half of study area. 

DECCW (2009a) mapped the vegetation of the Sydney Metropolitan Catchment Management 
Authority (CMA) Area. The Sydney CMA area encompasses the eastern portions of the Sydney 
Metropolis, extending from the coastline to the catchments that flow to the Parramatta, Georges 
and Hacking River. 
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Four different native vegetation communities were mapped within the study area by DECCW 
(2009a) (Figure 8): 

 Cumberland Shale Plains Woodland 

 Cumberland Shale Hills Woodland 

 Cumberland Riverflat Forest 

 Cumberland Swamp Oak Riparian Forest 

These four native vegetation communities are also equivalent to TECs listed under the EPBC 
Act and TSC Act (Table 6). 

Table 6: Vegetation 
communities mapped by 
DECCW (2009a) and 
equivalent TECsVegetation 
map unit (DECCW 2009a) 

Equivalent TEC under the 
EPBC Act 

Equivalent TEC under the 
TSC Act 

Cumberland Shale Plains 
Woodland 

 

Cumberland Plains Shale 
Woodland and Shale Gravel 
Transition Forest (EPBC CPW) 
(Critically Endangered) 

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

Cumberland Shale Hills 
Woodland 

 

Cumberland Riverflat Forest 
 

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

 

Not listed 

Cumberland Swamp Oak 
Riparian Forest 

 

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

Not listed 
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3.3.2 FIELD SURVEY 
Ground truthing of the vegetation in the study area identified three vegetation types: 
Cumberland Plain Woodland, River-flat Eucalypt Forest and Cleared and Disturbed.  

The observed distribution of vegetation communities the study area was generally consistent 
with the vegetation mapping by DECCW (2009a). The mapping was refined following ground 
truthing (Figure 9).  

The native vegetation communities identified in the study area are equivalent to the following 
Vegetation Types as defined in the NSW Vegetation Type Database (Table 7): 

Table 7: Native Vegetation Types in the study area 

Identified vegetation community Equivalent Vegetation Type 

River-flat Eucalypt Forest Forest Red Gum - Rough-barked Apple grassy woodland on 
alluvial flats of the Cumberland Plain, Sydney Basin 

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

The vegetation communities mapped in the study area are equivalent to Threatened Ecological 
Communities (TECs) under the EPBC Act and TSC Act.  

The areas, condition and conservation status of vegetation communities mapped in the study 
area are presented in Table 8 and the communities are described in Tables 9 to 13. The 
condition of vegetation communities was mapped in accordance with the condition classes 
described in Section 2.3.1. The areas and condition classes of vegetation mapped in the study 
area are shown in Figure 9. 

Table 8: Vegetation communities mapped in the study area 

Vegetation Community  Equivalent TEC Condition Area mapped within 
study area 

Cumberland Plain 
Woodland 

EPBC CPW (EPBC Act) 

CPW (TSC Act) 

Moderate to Good 
condition 

5.94 ha 

CPW (TSC Act) Poor condition 17.77 ha 

River-flat Eucalypt Forest RFEF (TSC Act) Moderate to Good 
condition 

3.19 ha 

Poor condition 0.71 ha 

Cleared and disturbed N/A N/A 78.89 ha 

Total 106.5 ha 
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Table 9: Moderate to good condition Cumberland Plain Woodland 

Vegetation type Description 

Extent within the 
study area 

5.94 ha mapped in study area, including 1.46 ha within certified areas and 4.47 ha 
within non-certified areas. 

Description Canopy: Eucalyptus moluccana (Grey Box) and E. tereticornis (Forest Red Gum) 

Understorey: Dense mid-storey layer of Melaleuca decora (White Cloud Tree) and M. 
stypheliodes (Prickly-leaved Tea-tree). Bursaria spinosa (Blackthorn) was abundant in 
patches. The noxious weed species Olea europaea subsp. cuspidata (African Olive) 
frequently occurred. 

Groundcover: a diverse range of native grasses, herbs and graminoids. Dominant 
species in the ground layer included the native grasses Themeda australis (Kangaroo 
Grass), Austrodanthonia tenuior (Wallaby Grass), Microlaena stipoides (Weeping Grass) 
and Paspalidium distans, and the native herbs Brunoniella australis (Blue Trumpet) and 
Glycine tabacina. 

The vegetation in the non-certified area to the south of Campbelltown Road appeared to 
be regrowth and was similar in composition to the Cumberland Plain Woodland on the 
northern side. The woodland in this area varied from dense regrowth eucalypt woodland 
with a shrubby and grassy understorey to more open areas with scattered trees and a 
grassy ground layer composed of a mixture of native and exotic species. 

Condition Moderate to Good. The woodland is fragmented by clearings and tracks and there are 
patches of exotic dominance, but there is high native species diversity and all structural 
vegetation layers are present. 

Threatened 
species of 
plant? 

None recorded. This community forms potential habitat for the endangered species 
Pimelea spicata. 

Threatened 
community? 

Consistent with the EPBC Act listing for CPSW & SGTF and the TSC Act listing for CPW 
– canopy cover is greater than 10% and there is greater than 50% native cover in the 
understory. 
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Table 10: Poor condition Cumberland Plain Woodland  

Vegetation type Description 

Extent within the 
study area 

17.77 ha mapped in study area, including 16.16 ha within certified areas and 0.97 ha 
within non-certified areas in the SWGC. An additional 0.65 ha was identified outside of 
the SWGC in the south-west of the study area. Most of this vegetation type is adjoining 
roadsides and in disturbed areas in the south-west and central portions of the study 
area. 

Description Canopy: where present, scattered Eucalyptus moluccana, E. tereticornis and E. fibrosa. 

Understorey: mostly absent; some scattered native and exotic shrubs in roadside areas. 
One mapped area in the non-certified lands is dominated by dense Bursaria spinosa. 

Groundcover: Generally dominated by exotic grasses such as Ehrharta erecta, 
Eragrostis curvula and Setaria gracilis. 

The area of this community outside the SWGC consists of scattered Eucalyptus 
moluccana, E. tereticornis in the road reserve with an understorey of Olea europaea 
subsp. cuspidata and ground layer dominated by exotic grasses. 

Condition Poor. This condition class includes areas of low tree cover (<10%) and roadside areas 
dominated by exotic grasses. 

Threatened 
species of 
plant? 

None recorded. Some areas of this community form potential habitat for threatened 
species, but not roadside areas with dense exotic grass cover. 

Threatened 
community? 

Although degraded, mapped areas are consistent with the TSC Act listing for CPW. Not 
consistent with the EPBC Act listing for CPSW & SGTF due to low (<10%) canopy cover 
and/or high exotic groundcover component (>50%). 
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Table 11: Moderate to Good condition River-flat Eucalypt Forest 

Vegetation type Description 

Extent within the 
study area 

3.19 ha mapped in the study area – all areas of this community within the study area 
were associated with the tributary of Maxwells Creek in the non-certified areas to the 
north of Campbelltown Road. 

Description Canopy: Eucalyptus moluccana with Casuarina glauca (Swamp Oak), many of which 
were dead or dying.  

Understorey: ranged from a sparse shrub and small tree layer of Acacia decurrens 
(Black Wattle), Olea europaea subsp. cuspidata and Bursaria spinosa, to abundant 
Melaleuca spp. 

Groundcover: varied from dominance by native grasses such as Microlaena stipoides, 
Oplismenus aemulus (Broad-leaved Basket Grass) and Entolasia marginata (Bordered 
Panic) to weedy with patches of exotic dominance by species such as Ehrharta erecta 
(Panic Veld-grass), Bidens pilosa (Cobbler’s Pegs) and a substantial infestation of 
Thunbergia alata (Black-eyed Susan). There were also large areas of this community 
where the groundlayer was dominated by Crassula multicava. 

Condition Moderate to Good. This vegetation had a disturbed groundlayer with some areas of high 
weed cover, but a sparse to dense native shrub and small tree layer was present 
throughout the community. 

Threatened 
species of 
plant? 

None recorded. Some areas of this community form potential habitat for threatened 
species. 

Threatened 
community? 

Consistent with the TSC Act listing for RFEF.  
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Table 12: Poor condition River-flat Eucalypt Forest 

Vegetation type Description 

Extent within the 
study area 

0.71 ha mapped in the study area – this community occurred in the certified areas south 
of Campbelltown Road and adjoined the drainage line associated with the tributary of 
Maxwells Creek upstream of the culvert. 

Description Canopy: Eucalyptus moluccana with Casuarina glauca (Swamp Oak)  

Understorey: largely absent except for exotic small trees and shrubs such as Olea 
europaea subsp. cuspidata and Lantana camara 

Groundcover: very sparse, consisted of scattered native and exotic grasses including 
Microlaena stipoides, Entolasia stricta and Ehrharta erecta. 

Condition Poor. This vegetation was modified and had low native species diversity and high 
occurrence of exotic species. 

Threatened 
species of 
plant? 

None recorded. This community forms marginal potential habitat for threatened plant 
species. 

Threatened 
community? 

Although degraded, this community was consistent with the TSC Act listing for RFEF. 
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Table 13: Cleared and disturbed 

Vegetation type Description 

Extent within the 
study area 

78.89 ha mapped in the study area. Most of the vegetation in the certified areas was 
cleared and disturbed. 

Description There were numerous mature eucalypts growing in the road reserve along the road to 
the west of the non-certified lands; almost all the trees were local native species such as 
Eucalyptus moluccana, E. tereticornis and E. fibrosa. The ground layer in the road 
reserve was generally dominated by exotic grasses such as Eragrostis curvula and 
Ehrharta erecta.  

To the north-east of Bardia Barracks, in the Bardia village area, the vegetation consisted 
of scattered trees, mainly local native eucalypt species or Casuarina spp, with a ground 
layer ranging from patches of native grass dominance to highly disturbed, weedy exotic 
areas.  

To the east of the non-certified lands, the vegetation of the study area varied from highly 
modified or cleared lands dominated by exotic species to scattered trees with a 
disturbed understorey.   

Condition Poor. This vegetation was modified and had low native species diversity and high 
occurrence of exotic species. 

Threatened 
species of 
plant? 

None recorded. This community does not form potential habitat for threatened plant 
species. 

Threatened 
community? 

This vegetation is not consistent with any threatened communities. 
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Figure 9: Ground-truthed vegetation communities in the study area
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Vegetation condition 
A comparison of the quadrat data from the current survey with the benchmark values for the 
identified communities as defined in the OEH Vegetation Benchmarks Database found that 
native species richness in the sampled vegetation was at or above benchmark values, but 
structural attributes were mostly outside of benchmark condition for the equivalent vegetation 
types (Table 14). This is consistent with the history of disturbance and regrowth of the 
vegetation in the study area and edge effects associated with proximity to the existing road.  

Table 14: Quadrat data compared with vegetation benchmarks for the sampled vegetation types 

Benchmark Attribute Grey Box - Forest Red Gum grassy 
woodland on flats of the Cumberland 
Plain, Sydney Basin 

Forest Red Gum - Rough-
barked Apple grassy 
woodland 

Q1 Q2 Q3 BM Q4 BM 

Native plant species richness 41 36 29 29 29 24 

Native overstorey cover 10 15 15 21-26% 20 28-33% 

Native midstorey cover 50 3 2 26-31% 2 21-31% 

Native ground cover (grasses) 80 20 40 27-31% 90 24-30% 

Native ground cover (shrubs) 2 2 70 0-5% 10 0-10% 

Native ground cover (other) 10 4 3 15-19% 10 24-30% 

Number of trees with hollows 0 0 0 1 0 1 

Total length of fallen logs (m) 5 2 0 5 15 50 

  BM = benchmark 

3.3.3 GROUNDWATER DEPENDENT ECOSYSTEMS 
Both Cumberland Plain Woodland and River-flat Eucalypt Forest on Coastal Floodplains are 
highly likely to be groundwater dependent (NSW Office of Water 2012). 

3.4 TERRESTRIAL AND AQUATIC FAUNA HABITATS 
Four broad fauna habitat types were identified from the study area; remnant woodland, riparian 
habitats, aquatic habitats and cleared and disturbed areas (Figure 10). Cleared and disturbed 
areas and developed areas dominated the study area (Table 15). 
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Table 15: Areas of fauna habitats within the study area 

Fauna Habitat Type (ha) Area within entire study 
area (ha) 

Area within proposal 
area (ha) 

Area within proposal 
area in non-certified 
area (ha) 

Remnant Woodland 8.82 2.5 1.18 

Riparian 2.91 0.81 0.64 

Developed Areas 36.49 12.67 0 

Cleared and Disturbed 58.21 23.58 0.99 

Total 106.43 39.58 2.81 
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3.4.1 REMNANT WOODLAND 
Remnant woodland habitat was generally limited to non-certified land on both the northern and 
southern side of Campbelltown Road. This corresponds with Cumberland Plain Woodland 
vegetation community (Figure 6). The low canopy is dominated by Eucalyptus moluccana (Grey 
Box) and E. tereticornis (Forest Red Gum), often with a dense midstorey layer of Melaleuca 
decora (White Cloud Tree) and M. styphelioides (Prickly-leaved Tea-tree). The understorey 
comprised of dense patches of Bursaria spinosa (Blackthorn) while the noxious weed species 
Olea europaea subsp. cuspidata (African Olive) was distributed throughout. The ground layer 
supported a diverse range of native grasses and herbs. 

The abundance of myrtaceous species (eucalypts and paperbarks) and other flowering species 
such as acacias, offer nectar, pollen, eucalypt sap and acacia gum to birds such as Noisy Miner 
(Manorina melanocephala), Red Wattlebird (Anthochaera carunculata) and Rainbow Lorikeet 
(Trichoglossus haematodus). Myrtaceous and flowering species would also offer a foraging 
resource to arboreal mammals and the threatened Grey-headed Flying Fox (Pteropus 
poliocephalus). There was an abundance of mistletoe within remnant woodland, offering a 
foraging resource to birds. Canopy species also offer sheltering, nesting and roosting habitat to 
a diversity of birds. No hollow-bearing trees were recorded within remnant woodland, limiting 
available nesting habitat for hollow-dependent fauna species. Shrubs of the understorey offer 
sheltering and foraging habitat for smaller birds such as Eastern Yellow Robin (Eopsaltria 
australis) and Superb Fairy Wren (Malurus cyaneus).  

Well-developed leaf litter and dense groundlayer vegetation offers sheltering and foraging 
habitat for reptiles, small mammals and ground-feeding birds. Accumulations of litter at the 
bases of trees and under logs within remnant woodland offers preferred habitat for the 
Cumberland Plain Land Snail (Meridolum corneovirens). Large woody debris was uncommon 
across the study area and large hollow logs were rare. The low abundance of hollow logs limits 
potential sheltering and breeding habitat for small terrestrial mammals, reptiles and birds. Rocky 
habitats such as caves, boulder and loose rocks were absent from remnant woodland. An 
absence of such features reduces potential sheltering and roosting habitat available to reptiles, 
amphibians, mammals and microbats that require such habitats features for foraging and 
breeding. 

A diversity of micro-chiropteran bat species, including Chocolate Wattled Bat (Chalinolobus 
morio) and White-striped Freetail Bat (Tadarida australis), were recorded by Anabats placed in 
remnant woodland, suggesting these species may forage for invertebrates above, within and 
along the margins of woodland vegetation. Clearings and access tracks that fragment patches 
of remnant woodland provide flyways for microbat species and foraging habitat for clutter-
sensitive microbat species.  



Campbelltown Road Upgrade—Ecological Assessment    
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 49 
  
 

  
Plate 3. Dense shrub layer in remnant woodland  Plate 4. Densely vegetated groundlayer of remnant 

woodland 

3.4.2 RIPARIAN HABITAT 
Riparian habitat is associated with the tributary of Maxwells Creek and is continuous though the 
study area on the northern side of Campbelltown Road. Riparian vegetation, corresponding with 
River-flat Eucalypt Forest, was dominated by a canopy of Casuarina glauca (Swamp Oak). The 
outer margins of the riparian zone also support Eucalyptus tereticornis (Forest Red Gum) and 
Eucalyptus moluccana (Grey Gum).  The midstorey comprised of regrowth canopy species, 
while the understory was sparse and dominated by exotic species in most places, such as Olea 
europaea subsp. cuspidata (African Olive) and Ligustrum sinense (Small Leaved Privet). 
Ground layer vegetation was dominated by Tradescantia fluminensis (Trad), Microlina stipoides 
(Weeping Meadow Grass) and Oplismenus aemulus (Basket Grass). 

Canopy trees within the riparian zone may offer sheltering, nesting and roosting habitat to a 
diversity of birds. Casuarina glauca (Swamp Oak) may offer a foraging resource to the 
threatened Glossy Black Cockatoo (Higgins 1999). No hollow bearing trees were identified in 
the riparian zone, limiting available habitat for hollow-dependent fauna species. Shrubs offer 
potential foraging and sheltering habitat to smaller birds. Where present, small ground timber 
offers shelter and foraging habitat to small terrestrial mammals and reptiles such as Eastern 
Water Skink (Eulamprus quoyii). There is an absence of rocky features and hollow logs. 

  
Plate 5. Sparse shrub layer within riparian zone Plate 6. Densely vegetated ground layer within 

riparian zone 
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3.4.3 AQUATIC HABITAT 
Aquatic habitat is associated with the headwaters of Maxwells Creek and low lying areas and 
depressions throughout the study area that detain water following rainfall. Biosis Research 
conducted an aquatic habitat assessment of the study area (Appendix E).  

Maxwells Creek 

The headwaters of Maxwells Creek flow through the study area within a continuous, relatively 
intact vegetation corridor. The headwaters of Maxwells Creek is classified as providing Class 2 
moderate fish habitat, being a second order creek with clearly defined bed and bank structure, 
sustaining semi-permanent wetted habitat for aquatic species (Fairfull and Witheridge 2003). As 
a second order creek, the Vegetated Riparian Zone (VRZ) for the section of Maxwells Creek 
within the study area is considered to be 20 metres either side of the channel as per the 
Guidelines for Riparian Corridors on Waterfront Lands (DPI 2012). 

Upstream (south) of Campbelltown Road (aquatic sampling location MCT U/S 1), at the time of 
aquatic surveys in February 2012 the tributary flowed over a steep inclined surface into a three-
cell box culvert under Campbelltown Road. No water was present immediately upstream of the 
culvert at the time of survey, despite recent heavy rains, and habitats at this location were not 
considered suitable for any fish species. The habitat features were considered to be poor as 
assessed using the HABSCORE habitat assessment methodology. 

In January 2013, this area had been subject to rehabilitation works including removal of the 
concrete surface adjacent to the culvert, reshaping of the landform, sediment and erosion 
control using geofabric and hay bales, and planting with native sedges in the channel and native 
grasses, herbs and shrubs on the reshaped banks. No water was observed upstream of the 
culvert at this date. 

  
Plate 7. Upstream entry of Maxwells Creek into 
culvert, south of Campbelltown Road (Biosis 
February 2012) 

Plate 8. Upstream entry of Maxwells Creek into 
culvert, south of Campbelltown Road (January 
2013) 

 

Immediately downstream of the culvert crossing Campbelltown Road, the tributary drains from 
the three box culvert into an ill-defined drainage line (aquatic sampling location MCT D/S 1). 
Water did not collect in a defined pool draining from the culvert or flow quickly despite the heavy 
rains the days prior to the site investigation. The water levels were very shallow at 
approximately 25 cm deep at the exit of the culvert and are patchily connected flowing through a 
grassy understory. 

The creekline is not connected beyond the culvert and fish habitat at this terminal location is 
considered to be marginal at best, as defined by the HABSCORE habitat assessment. Aquatic 
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habitats at this location were limited and not considered suitable for any threatened aquatic 
species due to the shallowness of the waterway, the clay-based substrate and the absence of 
refuge features. 

Further downstream of the culvert crossing at aquatic sampling location MCT D/S 2, the 
creekline becomes much more defined; this location is downstream of the confluence with 
another second order creekline and was at peak water levels at the time of survey in February 
2012. The stream depth was approximately 1 metre and flow was slow moving across the even 
terrain.   

At this location, aquatic and fringing vegetation including Typha orientalis (Bull Rush), Baumea 
articulata (Jointed Twig-rush), Stuckenia pectinata (Sago Pondweed) offer habitat to aquatic 
fauna species and amphibians such as Common Eastern Froglet (Crinia signifera) and Striped 
Marsh Frog (Limnodynastes peroni). Fallen woody debris offers potential refuge habitat for 
aquatic fauna species.  

The riparian vegetation in this section of creek was considered suboptimal as defined by the 
HABSCORE habitat assessment. Although providing potential habitat for common aquatic 
species, this location was not considered to provide breeding habitat for any threatened fish 
species. The tributary was highly turbid with low oxygen levels, reducing the suitability of aquatic 
habitat.  

  
Plate 9. Maxwells Creek, north of Campbelltown 
Road 

Plate 10. Maxwells Creek, north of Campbelltown 
Road (Biosis 2012) 

The creekline flows through a six-cell box culvert beneath the Hume Highway, north of the study 
area. There was minimal water in this culvert in January 2012. The creekline enters a wide 
artificial lagoon supporting Typha orientalis; the surrounding areas have been revegetated with 
eucalypts and other native tree species, with a ground layer is dominated by the exotic grass 
Chloris gayana.  

The aquatic habitats within the lagoon were considered suboptimal as assessed using the 
HABSCORE habitat assessment methodology. Connectivity between the lagoon and the 
headwaters of Maxwells Creek that traverse the study area has been disrupted by deposits of 
soil and sedimentation at the exit of the culvert beneath the Hume Highway. Where soils have 
accumulated and vegetation has established, fish passage is effectively blocked. The habitats 
at this location were not considered suitable for any threatened fish species. 

Open Drain west of Maxwells Creek 

An open drain, located at the intersection of Campbelltown Road and Ingleburn Gardens Drive, 
appears to receive water from a water quality pond on the opposite side of Campbelltown Road 
(within Ingleburn Gardens housing estate). This drain, in addition to low lying areas and 
depressions throughout the study area that detain water following rainfall may provide 
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temporary breeding, sheltering and foraging habitat to colonising amphibians.  Dense 
groundlayer vegetation fringing these habitats, such as sedges and grasses, offer potential 
sheltering habitat outside of breeding periods. 

 

  
Plate 11. Open drain in remnant woodland Plate 12. Temporary pool in depression within 

remnant woodland 

3.4.4 CLEARED AND DISTURBED 
Cleared and disturbed areas occur throughout the abandoned Bardia Village (opposite 
Macdonald Road) in the central portion of the study area, vacant land on either side of Beech 
Road in the east of the study area, and the south-west rail link construction footprint. 

Fauna habitat complexity across developed areas is low, due to an absence of many habitat 
components important for breeding, foraging and sheltering of fauna. Intact native vegetation 
has been cleared and persists as isolated remnant trees. These scattered native and exotic 
trees offer potential nesting, foraging and roosting habitat to birds, arboreal mammals and Grey-
headed Flying-foxes. No hollow-bearing trees were identified from cleared and disturbed areas. 
The fruits of exotic shrubs such as Olea europaea subsp. cuspidata (African Olive), 
Contoneaster sp. and Photinia serrulata offer an additional foraging resource for birds.  

Open grassy areas provide foraging habitat for ground-feeding birds such as Galah (Eolophus 
roseicapilla), Crimson Rosella (Platycercus elegans) and small terrestrial mammals such as the 
rabbit (Oryctolagus cuniculus). Other groundlayer habitat features such as rocky features, well-
developed leaf litter, ground timber and hollow logs are absent from cleared and disturbed 
areas. Debris and household waste that has been dumped may offer sheltering habitat to 
reptiles and small mammals.  
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Plate 13. Cleared areas within the abandoned 
Bardia village 

Plate 14. Cleared areas within the abandoned 
Bardia village 

3.4.5 DEVELOPED AREAS 
Developed areas include residences of Denham Court in the west of the study area and urban 
and industrial development at Casula in the east. Fauna habitat complexity across developed 
areas is low, due to an absence of many habitat components important for breeding, foraging 
and sheltering of fauna.  

Native vegetation persists as remnant trees along Campbelltown Road and isolated trees 
throughout residential properties. These isolated trees offer potential nesting, sheltering and 
roosting habitat to birds. Four hollow-bearing E. moluccana (Grey Box) are located on the 
northern boundary of Denham Court Estate, each supporting small- medium sized branch 
hollows. These hollows offer nesting habitat to hollow-dependent species such as Trichoglossus 
haematodus (Rainbow Lorikeet).  

Residential gardens in the west of the study area also support a diversity of exotic and 
horticultural planted trees and shrubs that offer an additional foraging resource and sheltering 
and roosting habitat to birds. Open grassy areas offer foraging habitat to rabbits and ground-
feeding birds.  

 

  
Plate 15.Hollow-bearing trees at Denham Court 
Estate 

Plate 16. Isolated trees adjoining Campbelltown 
Road at Denham Court 



 
 Ecological Assessment   
Page 54 Hyder Consulting Pty Ltd-ABN 76 104 485 289 
  

 

3.4.6 WILDLIFE CORRIDORS 
A wildlife corridor is defined as “a link of wildlife habitat, generally native vegetation, which joins 
two or more larger areas of similar wildlife habitat” (DEC 2004).  Wildlife corridors allow for the 
movement of animals (especially cover-dependent species) and the maintenance of ecological 
processes, such as foraging and breeding activities, dispersal away from natal areas or 
seasonal migrations (van der Ree et al 2007). Corridors may also support resident populations 
of fauna species or supplement habitats of wide-ranging, nomadic and migratory species. 
Wildlife corridors are critical as they provide a connection to otherwise isolated populations 
occurring within a fragmented landscape; as populations become smaller and more isolated, 
they are more susceptible to local extinction (Goosem 2005, Taylor and Goldingay 2009). 

The study area is located in a highly modified environment, in which much of the native 
vegetation has been cleared. The study area is dominated by developed areas and cleared and 
disturbed areas. Intact native vegetation of the study area is limited to riparian vegetation 
associated with the tributary of Maxwells Creek and adjoining remnant woodland, in the non-
certified areas. This vegetation does not link any larger areas of habitat, as vegetation has been 
almost entirely cleared from the surrounding locality. It is however connected to small areas of 
vegetation to the north of the study area; a patch adjoining Tree Valley Golf Club in Edmondson 
Park and a patch adjoining Croatia Avenue in Edmondson Park. Scattered trees between the 
Croatia Avenue patch provide some connectivity to a larger patch adjoining the western side of 
Zouch Road, north of the study area, although the sparseness of trees may limit the movement 
of cover-dependent species. 

This lack of habitat connectivity with and through the study area is compounded by major 
barriers to fauna movement, including linear infrastructure such as the Hume Highway; large 
industrial developments and large urban residential areas. Construction of the south-west rail 
link has begun in the study area and this has fragmented riparian vegetation associated with the 
tributary of Maxwells Creek.  

Minimal habitat connectivity and the presence of barriers to fauna movement reduce the 
likelihood of animals moving into and through the study area, with the exception of highly mobile 
birds and flying mammals (microchiropteran and megachiropteran bats species). The lack of 
canopy connectivity may reduce potential movement of arboreal mammals into and through the 
study area. The chain-mesh fencing occurring along much of the length of Campbelltown Road 
would limit movement into and through the study area to small terrestrial mammals, reptiles, 
amphibians and birds and bats. Larger terrestrial mammals that may occur in the locality would 
be excluded from much of the study area.  

At a regional scale, the native vegetation of the locality and the wider Cumberland Plain has 
been extensively cleared for agriculture, urban and industrial development since European 
settlement (DECCW 2010). The native vegetation that remains is significantly fragmented and 
continues to come under pressure from urban growth and development. The significance of 
remnant habitat (Figure 7) has been mapped by NPWS (2002) and illustrates that core habitat 
in the study area is fragmented throughout the locality. In some case, patches of core habitat 
maintain connectivity with other patches of core habitat via supporting habitat. Supporting 
habitat includes cleared, disturbed and highly modified habitat that may not facilitate the 
movement of all fauna types.  
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Plate 17. Chain mesh fencing bounding land to 
west of southern non-certified area 

Plate 18. Urban character of eastern end of study 
area does not favour the movement of animals 
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3.5 RECORDED FLORA AND FAUNA SPECIES 

3.5.1 FLORA SPECIES 
A total of 216 species, comprising 122 native, 5 non-local native and 89 exotic species were 
recorded in the study area. No threatened flora species were recorded. A list of all flora species 
recorded in the study area is provided in Appendix C. 

The vegetation quadrats, which sampled the native vegetation in the non-certified areas, 
indicate that there was high native diversity in these areas (compared with benchmark values 
for equivalent vegetation types) with 29 to 41 native species recorded in each 0.04 hectares 
quadrat (Table 16) 

Table 16: Species recorded in each sampling location 

Sampling 
location 

Total species  Native species Non-local native 
species 

Exotic species 

Quadrat 1 51 41 0 10 

Quadrat 2 44 36 0 8 

Quadrat 3 34 29 0 5 

Quadrat 4 40 29 0 11 

 

Noxious Weeds 
Fourteen of the 89 exotic species recorded in the study area are listed as noxious weeds in 
either or both of the Liverpool City Council or Campbelltown City Council LGAs (Table 17). 

Table 17: Noxious weeds recorded in the study area 

Scientific name Common name Control area Control 
class 

Location in the study 
area 

Anredera cordifolia Madeira Vine Campbelltown 4 River-flat Eucalypt Forest 
in non-certified areas 

Asparagus 
asparagoides 

Bridal Creeper Liverpool, 
Campbelltown 

4 River-flat Eucalypt Forest 
in non-certified areas 

Bryophyllum 
delagoense 

Mother-of-millions Campbelltown 4 River-flat Eucalypt Forest 
in non-certified areas 

Cestrum parqui Green Cestrum Liverpool, 
Campbelltown 

3 Cleared and disturbed 
areas 

Echium 
plantagineum 

Paterson’s Curse Campbelltown 4 Cleared and disturbed 
areas 

Ipomoea indica Purple Morning 
Glory 

Campbelltown 4 Cleared and disturbed 
areas 

Lantana camara Lantana Liverpool, 
Campbelltown 

4 River-flat Eucalypt Forest 
in certified and non-
certified areas 



 
 Ecological Assessment   
Page 56 Hyder Consulting Pty Ltd-ABN 76 104 485 289 
  

 

Scientific name Common name Control area Control 
class 

Location in the study 
area 

Ligustrum sinense Small-leaved Privet Liverpool, 
Campbelltown 

4 Cleared and disturbed 
areas 

Lycium 
ferocissimum 

African Boxthorn Campbelltown 4 River-flat Eucalypt Forest 
in certified and non-
certified areas 

Olea europaea 
subsp. cuspidata 

African Olive Liverpool 4 Cumberland Plain 
Woodland and River-flat 
Eucalypt Forest in certified 
and non-certified areas 

Opuntia aurantiaca Tiger Pear Liverpool, 
Campbelltown 

4 Cleared and disturbed 
areas 

Opuntia 
monacantha 

 Liverpool, 
Campbelltown 

4 Cleared and disturbed 
areas 

Opuntia stricta Prickly Pear Liverpool, 
Campbelltown 

4 Cleared and disturbed 
areas 

Rubus 
anglocandicans 
(part of the R. 
fruticosus agg. spp.) 

Blackberry Liverpool, 
Campbelltown 

4 Cleared and disturbed 
areas 

 

The NSW Noxious Weeds Act 1993 imposes obligations on occupiers of land to control noxious 
weeds declared for their area. The control requirements for the classes of noxious weeds 
recorded in the study area are presented in Table 18. 

Table 18: Weed control classes and requirements 

Control 
Class 

Weed type Control requirements 

Class 3 Plants that pose a potentially serious threat to 
primary production or the environment of a 
region to which the order applies, are not 
widely distributed in the area and are likely to 
spread in the area or to another area. 

The plant must be fully and continuously 
suppressed and destroyed. 

Class 4 Plants that pose a potentially serious threat to 
primary production, the environment or human 
health, are widely distributed in an area to 
which the order applies and are likely to 
spread in the area or to another area. 

The growth and spread of the plant must be 
controlled according to the measures 
specified in a management plan published by 
the local control authority. 
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3.5.2 FAUNA SPECIES 
A total of 35 vertebrate fauna species, comprising 32 native and two exotic species, were 
recorded during the current field investigation (Appendix D). Twenty four species of birds, eight 
species of mammals, three species of amphibians, one species of reptile and one species of 
invertebrate were aurally and visually identified from the study area. One threatened fauna 
species was recorded in the study area, the Cumberland Plain Land Snail (Meridolum 
corneovirens), listed as Vulnerable under the TSC Act.  
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4 SPECIES, POPULATIONS AND 
COMMUNITIES OF CONSERVATION 
CONCERN 

4.1 MATTERS OF NATIONAL ENVIRONMENTAL 
SIGNIFICANCE (NES) 

4.1.1 THREATENED ECOLOGICAL COMMUNITIES 
The EPBC Act Protected Matters Search identified three Threatened Ecological Communities 
as likely to occur within 10 kilometres of the study area: 

 Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest (EPBC CPW). 

 Turpentine-Ironbark Forest in the Sydney Basin Bioregion. 

 Shale/Sandstone Transition Forest. 

Based on the review of soil, geology and vegetation mapping in the study area and the results 
of the field survey, Turpentine-Ironbark Forest in the Sydney Basin Bioregion and 
Shale/Sandstone Transition Forest are unlikely to occur in the study area.  

In order to qualify as the listed critically endangered ecological community Cumberland Plain 
Woodland under the EPBC Act, a patch must meet the following criteria as defined in the EPBC 
Act Policy Statement 3.3.1 (Commonwealth of Australia 2010): 

 Native tree species present with a minimum projected foliage cover of 10 per cent. 

 Patch 0.5 hectares or greater in size. 

 Either: 

 Over 50 per cent of perennial understorey vegetative cover is made up of native 
species. 

 Patch greater than five hectares in size and has over 30 per cent native perennial 
understorey vegetative cover. 

 Patch contiguous with a native vegetation patch greater than five hectares in size 
and has over 30 per cent native perennial understorey vegetative cover. 

 Patch contains at least one tree per hectares that is large (>80 cm dbh) or has a 
hollow, and has over 30 per cent native perennial understorey vegetative cover. 

Based on the above criteria, the more intact areas of Cumberland Plain Woodland located 
within the non-certified areas (areas mapped as Moderate to Good condition) fall within the 
definition of Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest under the 
EPBC Act. The more fragmented patches and scattered trees in the certified areas (areas 
mapped as Poor condition) are not considered to fall within the EPBC Act definition of this 
community (Figure 9). 

4.1.2 FLORA SPECIES 
A search of the DSEWPC Protected Matters Search Tool found 15 threatened flora species 
listed under the EPBC Act that are known or likely to occur within 10 kilometres of the study 
area. The likelihood of each threatened species occurring in the study area was assessed 



Campbelltown Road Upgrade—Ecological Assessment    
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 59 
  
 

(Appendix F). It was found that only one threatened flora species listed under the EPBC Act, 
Pimelea spicata (Spiked Rice-flower) had a high likelihood of occurrence in the study area and 
two threatened flora species listed under the EPBC Act, Acacia pubescens (Downy Wattle) and 
Cynanchum elegans (White-flowered Wax Plant) had a moderate likelihood of occurrence in the 
study area. The potential habitat for these species and targeted survey in the study area is 
discussed further in Section 4.2. 

4.1.3 FAUNA SPECIES 
A search of the DSEWPC Protected Matters Search Tool found 17 threatened fauna species 
listed under the EPBC Act that are known or likely to occur within 10 kilometres of the study 
area. The likelihood of each threatened species occurring in the study area was assessed 
(Appendix G). It was found that only one threatened fauna species listed under the EPBC Act, 
Pteropus poliocephalus (Grey-headed Flying Fox) had a high likelihood of occurrence in the 
study area. The potential for this species to occur in the study area is discussed further in 
Section 7. Another threatened fauna species listed under the EPBC Act, Swift Parrot (Lathamus 
discolor) was considered to have a moderate likelihood of occurrence in the study area, while all 
other threatened fauna species in the search results had a low likelihood of occurrence in the 
study area. 

4.1.4 MIGRATORY SPECIES 
A search of the DSEWPC Protected Matters Search Tool found seven migratory species listed 
under the EPBC Act that are known or likely to occur within 10 kilometres of the study area. The 
likelihood of each threatened species occurring in the study area was assessed (Appendix G). It 
was found that only one species, Ardea ibis (Cattle Egret), had a moderate likelihood of 
occurrence in the study area. All other species had a low likelihood of occurrence in the study 
area. No migratory species were recorded in the current survey. 

4.2 STATE-LISTED SPECIES, COMMUNITIES AND 
POPULATIONS 

4.2.1 THREATENED ECOLOGICAL COMMUNITIES 
A total of 12 threatened ecological communities are known to occur in the Liverpool and 
Campbelltown LGAs (Table 19). 

Table 19: Threatened Ecological Communities known to occur in Liverpool and Campbelltown 
LGAs 

Name Status under TSC Act 

Castlereagh Scribbly Gum Woodland Vulnerable 

Castlereagh Swamp Woodland Community Endangered 

Cooks River/Castlereagh Ironbark Forest in the Sydney Basin Bioregion Endangered 

Cumberland Plain Woodland in the Sydney Basin Bioregion Critically Endangered 

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

Endangered 
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Name Status under TSC Act 

Moist Shale Woodlands Endangered 

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

Endangered 

Shale Gravel Transition Forest in the Sydney Basin Bioregion Endangered 

Shale/Sandstone Transition Forest Endangered 

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

Endangered 

Sydney Turpentine-Ironbark Forest Endangered 

Western Sydney Dry Rainforest Endangered 

Based on the vegetation mapping (NPWS 2002/Tozer 2003, DECCW 2009a) of the study area 
and ground truthing during the field survey, two of the above threatened ecological communities 
occur in the study area:  

 Cumberland Plain Woodland in the Sydney Basin Bioregion. 

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

4.2.2 ENDANGERED POPULATIONS 
One threatened flora population, Marsdenia viridiflora subsp. viridiflora population in the 
Bankstown, Blacktown, Camden, Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local 
government areas, was considered to have a high likelihood of occurrence in the study area. 

Marsdenia viridiflora subsp. viridiflora is a twiner with linear to narrow-lanceolate leaves and 
climbing stems to 4 metres in height (RBG&DT 2012b). The potential habitat for this species is 
not well defined, described as “woodland and scrub” (RBG&DT 2012b) and “vine thickets and 
open shale woodland” (DEC 2005). The western Sydney population is disjunct from northern 
populations, most of which occur in subcoastal and southern Queensland, and is at or near the 
southern limit of the species range (NSW Scientific Committee 2002). 

Marsdenia viridiflora subsp. viridiflora was targeted during vegetation surveys of native 
woodland in the study area. No individuals of the species were recorded in the study area; 
however potential habitat for this species was identified in woodland. An Assessment of 
Significance has been undertaken to assess the impact of the proposal on potential habitat for 
Marsdenia viridiflora subsp. viridiflora in the study area (Appendix H). 

4.2.3 THREATENED FLORA SPECIES 
A search of the NSW Wildlife Atlas found records of 23 threatened species within 10 kilometres 
of the study area (Figure 11).The likelihood of each threatened species occurring in the study 
area was assessed (Appendix F). It was found that: 

 One threatened flora species listed under the TSC Act, Pimelea spicata (Spiked Rice-
flower) had a high likelihood of occurrence in the study area.  
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 Three threatened flora species, Acacia pubescens (Downy Wattle), Cynanchum elegans 
(White-flowered Wax Plant) and Pultenaea pedunculata (Matted Bush-pea) had a 
moderate likelihood of occurrence in the study area.  

It was noted in the likelihood of occurrence assessment that three of the threatened species 
with records within 10 kilometres of the study area, Eucalyptus nicholii (Narrow-leaved Black 
Peppermint), Eucalyptus scoparia (Wallangarra White Gum) and Syzygium paniculatum 
(Magenta Lilly Pilly) do not naturally occur within the locality of the study area and any records 
are likely to be planted specimens that are not of conservation significance. There were some 
individuals of Syzygium spp. observed as landscape plantings in the cleared and disturbed 
vegetation in the study area. While most of these were identified as Syzygium australe, it is 
possible that S. paniculatum also occurs as this species is widely planted in the Sydney region.  

All threatened flora species considered to have a moderate or high likelihood of occurrence in 
the study area were targeted during flora surveys. Pimelea spicata was the subject of a 
specifica targeted survey due to its small size and cryptic habit. All other targeted species are 
relatively conspicuous and likely to have been detected in site traverses or flora quadrat 
sampling if present in the study area.  

Pimelea spicata is a slender decumbent or erect shrub to 50 centimetres high (RBG&DT 
February 2012c). This species is endemic to NSW and is known from two disjunct areas, the 
Cumberland Plain west of Sydney and coastal Illawarra south of Sydney. In western Sydney, 
the species is restricted to areas supporting the Cumberland Plain Woodland vegetation 
community (DEC 2006). The species is cryptic and difficult to detect, particularly when not in 
flower, so surveys should not be relied upon unless undertaken whilst the species is flowering 
(NPWS 2004). 

Various flowering times for the species have been noted, as the species is known to flower in 
response to rain, and peak flowering time may vary from year to year. Benson and McDougall 
(2001) stated the peak flowering period as March to April, however it has also been observed 
flowering in May–January and in June-September in response to rain (NPWS 2004).  

P. spicata was targeted during vegetation surveys of native woodland in the study area. The 
species was not recorded; however potential habitat was identified in the Cumberland Plain 
Woodland in non-certified areas within the study area. An intensive targeted survey for this 
species was undertaken on 28 March 2012. The areas of suitable habitat within the study area 
were searched in detail for the species. No individuals of P. spicata were recorded. 

Given the cryptic nature of P. spicata when not in flower, the Environmental Impact Assessment 
Guidelines for the species (DEC 2004) advise that survey of other known nearby sites 
supporting P. spicata should be used as an indicator of flowering time. A reference population at 
Mount Annan Botanic Gardens was checked on the same day as the targeted survey; the 
population in this area was observed to be flowering (Plates 17 and 18).  

No threatened flora species were recorded in the study area.  

Assessments of Significance have been prepared to assess the impact of the proposal on 
potential habitat for threatened flora species considered to have a moderate or high likelihood of 
occurrence in the study area (Appendix H). 
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Plate 19. P. spicata in flower in Mount Annan 
Botanic Gardens 

Plate 20. P. spicata in flower in Mount Annan 
Botanic Gardens 
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Figure 11: Threatened flora species recorded within 10 km of the study area
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4.2.4 THREATENED FAUNA SPECIES 
A search of the NSW Wildlife Atlas found records of 51 threatened fauna species within 10 
kilometres of the study area (Figure 12).The likelihood of each threatened species occurring in 
the study area was assessed (Appendix G). It was found that: 

 One threatened fauna species listed under the TSC Act, Meridolum corneoviriens 
(Cumberland Plain Land Snail) is known to occur in the study area and was recorded in 
field surveys.  

 Three threatened fauna species listed under the TSC Act, Pteropus poliocephalus (Grey 
Headed Flying Fox), Myotis macropus (Southern Myotis) and Mormopterus norfolkensis 
(Eastern Free-tail Bat) had a high likelihood of occurrence in the study area. Myotis 
macropus (Southern Myotis) and Mormopterus norfolkensis (Eastern Free-tail Bat) were 
recorded within the study area during the field survey; however, the confidence level of 
recording was assessed as Possible. For this reason both species have been assessed 
as having a high likelihood of occurrence, rather than known. 

 Four threatened fauna species listed under the TSC Act, Miniopterus schreibersii 
oceanensis (Eastern Bentwing-bat), Hieraaetus morphnoides (Little Eagle), Glossopsitta 
pusilla (Little Lorikeet) and Lathamus discolor (Swift Parrot)  were considered to have a 
moderate likelihood of occurrence in the study area due to presence of potential foraging 
habitat and recent records in the locality.  

Assessments of Significance have been undertaken for all threatened fauna species listed 
under the TSC Act known to occur within the study area or considered to have a high or 
moderate likelihood of occurring in the study area (Appendix H).  

A search of the NSW DPI Fisheries Database found four species listed under the FM Act 
previously recorded in the Hawkesbury Nepean CMA: 

• Macquaria australasica (Macquarie Perch). 

• Maccullochella macquariensis (Trout Cod). 

• Maccullochella peelii peelii (Murray Cod). 

• Bidyanus bidyanus (Silver Perch). 

The aquatic assessment determined that the study area does not provide potential habitat for 
these or any other threatened aquatic species. There are no historical records of threatened 
aquatic species within the Maxwell Creek system and the creek line is highly disturbed, offering 
little refuge habitat for fish species. Significant barriers to fish movement occur downstream of 
the study area, making colonisation of this creek line by threatened aquatic species improbable. 

Species recorded in the study area, including tentative records, are described in further detail in 
section 4.2.5.   
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Figure 12: Threatened fauna species  recorded within 10 km of the study area
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4.2.5 THREATENED FAUNA SPECIES RECORDED IN THE 
STUDY AREA 

Cumberland Plain Land Snail 
The Cumberland Plain Land Snail is listed as Endangered under the TSC Act. Both live snails 
and shells were found during targeted searches for the species within remnant woodland 
(specifically, Cumberland Plain Woodland) in proximity to the proposed south-west rail link. 
Snails and shells were typically found at the base of E. tereticornis or E. moluccana, beneath 
accumulated leaf litter, bark and small ground timber. One shell was found beneath leaf litter 
that had accumulated under a log.  

The Cumberland Plain Land Snail is distributed from Richmond and Windsor in the north of the 
Cumberland Plain, from Cattai in the north to Picton in the south, and from Prospect Reservoir 
in the east to Yarramundi in the west. In this region, the Cumberland Plain Land Snail is known 
only from Cumberland Plain and Castlereagh Woodlands; grassy, open woodland with 
occasional dense patches of shrubs. The species has also been found in River Flat Forest 
fringing Cumberland Plain Woodland and may occur in degraded areas if suitable shelter is 
present. 

The Cumberland Plain Land Snail is found under logs and debris, amongst accumulations of 
leaf and bark around bases of trees, and occasionally under grass clumps. It has also been 
recorded under debris such as building materials and car parts. Where possible it will burrow 
into loose soil. 

The Cumberland Plain Land Snail is a fungal feeder and is generally active at night. Very little is 
currently known about the biology and life history of the species. It is hermaphroditic and lays 
clutches of around 20-25 small round white eggs, in moist and dark areas such as under logs. 

  
Plate 21. Cumberland Plain Land snail (adult) Plate 22. Cumberland Plain Land snail (adult)) 
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Plate 23. Cumberland Plain Land snail (shell) Plate 24. Cumberland Plain Land snail (shell) 

  

  
Plate 25. Snails were typically found under litter at 
tree bases 

Plate 26. Remnant woodland in which snails were 
found 

The remnant woodland habitat within the study area, in which both snails and shells were 
identified, is characteristic of preferred habitat for the species. Specimens were found beneath 
accumulations of bark and leaves around the bases of trees and under logs.  

The woodland community is in moderate condition with a low canopy dominated by E. 
tereticornis (Forest Red Gum) and E. moluccana (Grey Box) and a sparse shrub layer of 
Bursaria spinosa (Blackthorn). The ground layer predominantly consisted of well-developed leaf 
litter, with sparse occurrences of Themeda australis (Kangaroo Grass) and Erogrostis curvula 
(African Love Grass). Fungal hyphae were present in the soil at tree bases, representing a 
potential foraging resource for the snail. 

The presence of this characteristic habitat for the species suggests that all patches of remnant 
woodland, particularly Cumberland Plain Woodland, in the study area are of high value to the 
Cumberland Plain Land Snail. 

There are numerous records of Cumberland Plain Land Snail in the locality, with 46 records in 
patches of Cumberland Plain Woodland in the Proposed Regional Park, approximately 700 
metres north of the intersection of Campbelltown Road and Zouch Road and 1.4 kilometres to 
the north-west of the snails recorded in the study area (Figure 13). 

Research on genetic diversity between populations of Cumberland Plain Land Snails (Clark and 
Richardson 2002) found that the mean habitat radius for a Cumberland Plain Land Snail was 
approximately 350 metres. It was also found that significant movement of individuals of a single 
generation was limited to 350 metres. The closest record of Cumberland Plain Land Snail in the 
NSW Wildlife Atlas to the live snails recorded in the study area is located approximately 560 
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metres to the north east (Figure 13), however Parsons Brinckerhoff (2010) recorded this species 
in the South West Rail Link study area at four locations along the western boundary of the non-
certified lands/Proposed Regional Park to the north-west of Campbelltown Road, within 200 
metres of the snails recorded in the current survey. Cumberland Plain Land Snail habitat is 
contiguous between the study area and the Parsons Brinckerhoff (2010) records and 
connectivity within this part of the Proposed Regional Park would be maintained. Other 
populations of Cumberland Plain Land Snail and areas of potential habitat in the locality are 
already fragmented by the existing road and the South West Rail Link.  

Southern Myotis 
The Southern Myotis (previously known as the Fishing Bat) is listed as Vulnerable under the 
TSC Act. A possible ultrasonic call of the species was recorded at Anabat Site 3 (Figure 10).  

The Southern Myotis occurs across the northern and eastern coasts of Australia (from the 
Kimberley to Victoria) and is rarely found more than 100 kilometres inland (DECC 2005 a). 
Although widespread it is considered to be relatively rare and is only patchily distributed within 
areas of apparently suitable habitat (Lumsden and Menkhorst 1995).   

The species is found in vegetated habitats associated with streams and permanent waterways, 
most commonly at low elevations in flat or undulating terrain (Chruchill 2008). Habitats include 
riparian vegetation and also in mangroves, paperbark swamps, rainforest, wet and dry 
sclerophyll forest and open woodland (DECC 2005 a). The species forages over water for 
insects and small fish that they catch by raking their large feet of the water surface, however, 
also forage aerially for moths, beetles, crickets and flies.  

The species roosts near water in caves, mine shafts, tree hollows, under bridges and in 
buildings, stormwater drains, culverts and amongst dense vegetation fringing watercourses. 
Less commonly, the species has been recorded roosting in partly submerged dead trees and 
within limestone cliffs.  The species roosts in groups of up to 15, comprising of one male and up 
to 14 females. Other males roost alone or in small all-male clusters (DECC 2005, Churchill 
2008).  

Within the study area the Southern Myotis may forage along the tributary of Maxwells Creek and 
the lagoon downstream of where Maxwells Creek tributary flows under the Hume Highway. No 
preferred roosting habitat was identified in proximity to water within the study area, however 
potential roosting habitat is offered by culverts associated with Maxwells Creek.  

  
Plate 27. Southern Myotis (Image: A. Young) Plate 28. Southern Myotis (Image: R.A. Williams) 

Eastern Free-tail Bat  
The Eastern Freetail-bat is listed as Vulnerable under the TSC Act. A possible ultrasonic call of 
the species was recorded at Anabat Site 3 (Figure 10). 
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The Eastern Freetail-bat is found east of the Great Dividing Range, from Brisbane in south-east 
Queensland to Sydney in NSW, where it is most commonly recorded in dry eucalypt forest and 
woodland, and shows a preference for open spaces in woodland or forest. The species has also 
been recorded in swamp forests and mangrove forests. The Eastern Freetail-bat forages in 
openings and gaps in the forest including over larger waterways (Churchill 2008). The diet of 
this species has not been studied, but is most probably insectivorous (DECC 2005). The 
Eastern Freetail-bat roost mainly in tree hollows; usually in hollow spouts of large mature trees, 
but will also roost under exfoliating bark or in man-made structures and buildings (DECC 2005, 
Churchill 2008). 

Within the study area the Eastern Free-tail Bat may forage in openings and gaps within remnant 
woodland. Hollow-bearing trees at the western end of the study area may offer potential 
roosting habitat, although most hollows appeared to be occupied by hollow-dependent birds. 
Exfoliating bark of Eucalyptus tereticornis and E. moluccana occurring throughout the study 
area may also offer seasonal roosting habitat.  

  
Plate 29. Eastern Freetail-Bat (Image: G.B. Baker) Plate 30. Eastern Freetail-Bat (Image: G.B. Baker) 

4.2.6 SEPP 44 KOALA HABITAT 
The remnant woodland vegetation in the non-certified areas within and adjoining the study area 
meets the criteria for potential koala habitat under SEPP 44 as at least 15 per cent of the trees 
in the upper or lower strata of the tree component are an identified koala feed tree species, 
Eucalyptus tereticornis.  

Under SEPP 44, core koala habitat is defined as an area of land with a resident population of 
koalas, evidenced by attributes such as breeding females and recent sightings of and historical 
records of a population. There is one Koala record near the study area in the NSW Wildlife 
Atlas, in cleared land with scattered trees approximately 90 metres to the south-east of the 
north-eastern extent of the study area (Figure 12); this record is dated from 1995. There have 
been no more recent sightings of Koalas in the study area and adjacent areas; most other 
records in the locality are in the Holsworthy Military Area, over four kilometres to the south-east 
of the study area. The koalas in these areas are considered unlikely to be able to move into 
potential koala habitat in the study area due to significant barriers to movement from industrial 
and residential development.  

The study area does not support core koala habitat, therefore no further consideration of SEPP 
44 is required.  
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5 POTENTIAL IMPACTS 
5.1 PROPOSAL ACTIVITIES 

The proposal activities involve the widening of Campbelltown Road, from Camden Valley Way 
in the east, to Brooks Road in the west. Widening of the road would require establishment of 
compound area and stockpiles, vegetation clearing, establishment of batter slopes and 
trenching for the relocation of utilities. Temporary sediment sumps or other erosion and 
sediment control measures and passive stormwater treatment systems would also be 
established for the duration of construction activities.  

The replacement of the existing three-cell box culvert with a 24 metre long two span bridge 
across the headwaters of Maxwells Creek would require realignment of an approximately 85 
metre section of the creek.  

A detailed description of proposal activities is included in Section 1.2. 

5.2 LIKELY IMPACTS 

5.2.1 LOSS OF NATIVE VEGETATION 
Removal of native vegetation is required for the proposal. The areas of each vegetation 
community that occur within the proposal area, within both certified and non-certified areas, are 
listed in Table 20. 

Table 20: Vegetation to be cleared within non-certified areas 

 

Vegetation 
Community  

Equivalent 
TEC 

Condition Within SWGC Outside 
of 
SWGC 

Total area 
to be 
removed 
(ha) 

Area to be 
removed within 
non-certified 
areas (ha) 

Area to be 
removed 
within certified 
areas (ha) 

Cumberland 
Plain 
Woodland 

CPSW & 
SGTF (EPBC 
Act) 

CPW (TSC 
Act) 

Moderate to 
Good 
condition 

0.55 0.51 0 1.06 

CPW (TSC 
Act) 

Poor 
condition 

0.46 9.03 0.29 9.78 

River-flat 
Eucalypt 
Forest 

RFEF (TSC 
Act) 

Moderate to 
Good 
condition 

0.82 0 0 0.82 

Poor 
condition 

0 0.19 0 0.19 
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Vegetation 
Community  

Equivalent 
TEC 

Condition Within SWGC Outside 
of 
SWGC 

Total area 
to be 
removed 
(ha) 

Area to be 
removed within 
non-certified 
areas (ha) 

Area to be 
removed 
within certified 
areas (ha) 

Total native 
vegetation 

  1.83 9.73 0.29 11.85 

Cleared and 
disturbed 

N/A N/A 0.99 24.69 2.07 27.75 

Total   2.82 34.42 2.36 39.6 

 

A total of 11.85 hectares of mapped native vegetation is located within the proposal area, of 
which 11.56 is within the SWGC. Of the native vegetation within the SWGC, 1.83 hectares falls 
within the non-certified areas and 9.73 hectares falls within the certified areas.  

The areas of Cumberland Plain Woodland to be cleared consist predominantly of poor condition 
stands in edge habitat, and most is degraded due to the presence of environmental and noxious 
weeds in the groundlayer and understorey, illegal dumping, and absence of some vegetation 
strata. River-flat Eucalypt Forest to be cleared in proximity to Maxwells Creek also includes 
edge habitat. Weeds are present in the groundlayer and understorey. Fragmentation of these 
communities is higher in proximity to Campbelltown Road, due to the presence of access tracks 
and clearings. The condition of both vegetation communities is generally better where edge 
effects are reduced away from the current margin of vegetation adjoining Campbelltown Road. 

5.2.2 EDGE EFFECTS 
Potential indirect impacts on native vegetation in the study area comprise edge effects 
associated with the creation of a new road edge, and could include weed invasion, altered 
hydrology and increased sedimentation and runoff. 

A comprehensive review on edge effects and their compensation (Bali 2000 & 2005) suggests 
that only 60 per cent of the 50 metre strip of edge affected habitat should apply to road 
corridors. This takes into account that edge effects reduce the quality of habitat, but do not 
completely remove their habitat values. Therefore indirect impacts as a result of edge effects 
could potentially affect a 30 metre wide strip adjoining the construction footprint. 

The vegetation to be removed from at the existing edge of Campbelltown Road is currently 
subject to edge effects, with disturbed soils, dead and dying trees and large patches of weedy 
exotic species, particularly closer to the road edge. The widening of the road could potentially 
result in expansion of the existing edge effects further into the non-certified areas.   

5.2.3 WEEDS AND PATHOGENS 
Fourteen of the 89 exotic species recorded in the study area are listed as noxious weeds in the 
Liverpool City Council or Campbelltown City Council local government areas. The noxious 
weeds of greatest concern in and adjacent to native vegetation in the non-certified areas are 
Olea europaea subsp. cuspidata (African Olive), Asparagus asparagoides (Bridal Creeper) and 
Bryophyllum delagoense (Mother-of-millions). Invasive exotic grasses such as Eragrostis 



Campbelltown Road Upgrade—Ecological Assessment    
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 73 
  
 

curvula (African Lovegrass), Ehrharta erecta (Panic Veld-grass) and Setaria gracilis (Slender 
Pigeon-grass) also represent a threat to native vegetation in the study area. These grasses are 
currently abundant at the existing road edge and increased movement of people, vehicles, 
machinery, vegetation waste and soil during and following construction of the proposal may 
facilitate the introduction or spread of these weeds within the study area. 

The proposal has the potential to increase the spread of a number of pathogens that threaten 
native biodiversity values. Pathogens that may be associated with the proposal area listed in 
Table 21.  

Table 21: Pathogens that may impact the study area 

Pathogen Threats Dispersal method 

 Phytophthora 
cinnamomi 
(Phytophthora) 

Soil borne pathogen that infects roots 
and is associated with damage and death 
to native plants. 

May be dispersed over large distances in 
flowing water, such as storm runoff, or 
may be spread within a site via mycelial 
growth from infected roots to roots of 
healthy plants. Propagules of P. 
cinnamomi may also be dispersed by 
vehicles (e.g. cars and earth moving 
equipment), animals, walkers and 
movement of soil. 

Batrachochytrium 
dendrobatidis 
(Chytrid fungus) 

Infectious fungus causing disease and 
death in frogs.  

Water-borne fungus that may be spread 
by handling frogs or through 
contamination of water bodies. 

Uredo rangelii 
(Myrtle Rust) 

Plant disease caused by the introduced 
fungus Uredo rangelli, attacks young 
leaves of myrtaceous plants, eventually 
killing them.  

Air-borne fungus that can be spread by 
moving infected plant material, and on 
clothing, equipment and vehicles. 

 

All the listed pathogens are Key Threatening Processes under the TSC Act. No evidence of 
these pathogens was observed in the study area, but there may be an increased risk of 
dispersal as a result of the proposal. Precautionary measures are recommended during 
construction. 

5.2.4 LOSS OF FLORA HABITAT 
No threatened flora species were recorded in the study area. The proposal would result in loss 
of potential habitat for threatened flora species in the non-certified areas and Proposed 
Regional Park. The areas of potential flora habitat that would be removed for each threatened 
flora species considered to have a high or moderate likelihood of occurrence in the study area is 
provided in Table 22. 

The area of Poor condition CPW identified outside of the SWGC is not considered to provide 
potential habitat for threatened plant species, given that the understorey in this roadside area 
consists of Olea europaea subsp. cuspidata and exotic grass species.   
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Table 22: Impacts on potential habitat for threatened flora species 

Threatened species EPBC 
Act 
Status 

TSC Act 
Status 

Likelihood 
of 
occurrence 

Potential Habitat Impacts within non-
certified lands 

Marsdenia viridiflora 
subsp. viridiflora 

 EP High Moderate to Good 
condition CPW 

Loss of 0.55 ha of 
potential habitat 

Pimelea spicata 
(Spiked Rice-flower) 

E E High Moderate to Good 
condition CPW 

Loss of 0.55 ha of 
potential habitat 

Acacia pubescens 
(Downy Wattle) 

V V Moderate Moderate to Good 
and Poor condition 
CPW 

Loss of 1.01 ha of 
potential habitat 

Cynanchum elegans 
(White-flowered Wax 
Plant) 

E E Moderate Moderate to Good 
condition CPW 
and RFEF 

Loss of 1.37 ha of 
potential habitat 

Pultenaea 
pedunculata (Matted 
Bush-pea) 

 E Moderate Moderate to Good 
and Poor condition 
CPW 

Loss of 1.01 ha of 
potential habitat 

1. Conservation status under EPBC Act:  E = Endangered, V = Vulnerable 

2. Conservation status under TSC Act: E = Endangered, EP = Endangered Population, V = Vulnerable 

5.2.5 LOSS OF FAUNA HABITAT 
Clearing of native vegetation for the proposal would result in the removal of fauna habitat. The 
areas of each fauna habitat type that occur within the study area, thus requiring removal, are 
listed in Table 23. 

Table 23: Areas of fauna habitat within the study area 

Fauna habitat 
type 

Within SWGC Outside of 
SWGC 

Total area to be 
removed (ha) 

Area to be removed 
within non-certified 
areas (ha) 

Area to be removed 
within certified areas 
(ha) 

Remnant 
Woodland 

1.18 1.33 0 2.5 

Riparian 0.64 0.16 0 0.81 

Developed 
Areas 

0 11.87 0.81 12.67 

Cleared and 
Disturbed 

0.99 21.07 1.53 23.58 

Total 2.81 34.43 2.34 39.58 
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The clearing of vegetation would result in the loss of specific fauna habitat components, 
including live trees, tree hollows, foraging resources (myrtaceous and flowering trees and 
shrubs), ground layer habitats such as ground timber, large woody debris and well-developed 
leaf litter. These resources offer sheltering, foraging, nesting and roosting habitat to a variety of 
fauna occurring within the locality. Additional habitat may require removal for compound areas 
and stockpile sites, although as these are proposed for cleared and disturbed areas, no 
significant fauna habitat features would be lost in these areas. 

The areas of potential fauna habitat that would be removed for each threatened fauna species 
considered to have a high or moderate likelihood of occurrence in the study area is provided in 
Table 24. 

Table 24: Impacts on potential habitat for threatened fauna species 

Threatened species EPBC 
Act 
Status 

TSC Act 
Status 

Likelihood 
of 
occurrence 

Potential Habitat Impacts within non-
certified lands 

Cumberland Land 
Snail (Meridolum 
corneovirens) 

 E Known Remnant 
Woodland 

Loss of 1.18 ha of 
potential habitat 

Eastern Freetail-bat 
(Mormopterus 
norfolkensis) 

 V High Remnant 
Woodland, 
Riparian  

Loss of 1.82 ha of 
potential foraging 
habitat 

Southern Myotis 
(Myotis macropus) 

 V High Remnant 
Woodland, 
Riparian  

Loss of 1.82 ha of 
potential foraging 
habitat 

Grey-headed Flying 
Fox (Pteropus 
poliocephalus) 

V V High Remnant 
Woodland, 
Riparian  

Loss of 1.82 ha of 
potential foraging 
habitat 

Ardea ibis (Cattle 
Egret) 

M  Moderate Remnant 
Woodland, 
Riparian  

Loss of 1.82 ha of 
potential foraging 
habitat 

Little Lorikeet 
(Glossopsitta pusilla) 

 V Moderate Remnant 
Woodland, 
Riparian  

Loss of 1.82 ha of 
potential foraging 
habitat 

Little Eagle 
(Hieraaetus 
morphnoides) 

 V Moderate Remnant 
Woodland, 
Riparian  

Loss of 1.82 ha of 
potential nesting habitat 

Swift Parrot 
(Lathamus discolor) 

E E Moderate Remnant 
Woodland, 
Riparian  

Loss of 1.82 ha of 
potential foraging 
habitat 

Eastern Bentwing-bat 
(Miniopterus 
schreibersii 
oceanensis) 

 V Moderate Remnant 
Woodland, 
Riparian  

Loss of 1.82 ha of 
potential foraging 
habitat 
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Cumberland Plain Land Snails identified in the study area currently persist at two locations, on 
either side of Campbelltown Road, in remnant woodland. Specimens were found beneath 
accumulations bark and leaves around the bases of trees and under logs. This remnant 
woodland habitat within the study area is characteristic of preferred habitat for the species and 
suggests that all patches of remnant woodland of the study area are of high value to the 
Cumberland Plain Land Snail.  

Shells found on the southern side of Campbelltown Road were located outside of the proposal 
area, as is the patch of remnant woodland that offers habitat to this species. Cumberland Plain 
Land Snail habitat on the southern side of the proposal would therefore be retained and is 
unlikely to be impacted by the proposal. 

Shells and live snails found on the northern side of Campbelltown Road were located on the 
very margin of the proposal area. Preferred habitat for the species at the location occurs within 
the proposal area and approximately 1.18 hectares of this habitat (remnant woodland) within the 
non-certified areas would require removal. This habitat may support snails additional to those 
recorded during the field survey.  

5.2.6 HABITAT FRAGMENTATION 
The study area is located in a highly modified environment, in which much of the native 
vegetation has been cleared. Habitat is significantly fragmented throughout the locality, as a 
result of clearing for urban residential and industrial development and the construction of linear 
infrastructure such as the Hume Highway and more recently, the SWRL. The existing 
Campbelltown Road has also contributed to the fragmentation of fauna habitat. 

The study area is dominated by developed areas and cleared and disturbed areas.  Intact native 
vegetation of the study area is limited to riparian vegetation associated with the tributary of 
Maxwells Creek and adjoining remnant woodland, in the non-certified areas. This vegetation 
does not link any larger areas of habitat, as vegetation has been almost entirely cleared from 
the surrounding locality. Widening of Campbelltown Road where it transects remnant woodland 
would increase the gap between existing patches of habitat on either side of the proposal, 
however, would not significantly increase existing extent of fragmentation of habitat.  

Species most likely to be adversely affected by the road widening are those species that are 
less mobile, who are dependent upon cover for movement, or would perceive the wider gap as 
a barrier to movement. The majority of fauna species recorded within the study were highly 
mobile bird species and these species are unlikely to be adversely impacted by barrier effects 
associated with the road widening. Species that may be adversely affected include smaller, slow 
moving species recorded in the study area such as reptiles and amphibians and the 
Cumberland Plain Land Snail.  

Cumberland Plain Land Snails identified in the study area currently persist at two locations, on 
either side of Campbelltown Road in remnant woodland. Both live snails and shells were found 
in remnant woodland on the northern side of Campbelltown Road, while shells were found in 
similar habitat on the southern side of the road. These two locations are approximately 145 
metres apart. Clark and Richardson (2002) found that the mean habitat radius for a Cumberland 
Plain Land Snail was approximately 350 metres. It was also found that significant movement of 
individuals of a single generation was limited to 350 metres. 

This suggests that snails found on either side of the road may have once comprised a single 
population that has been fragmented and isolated by Campbelltown Road. The widening of 
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Campbelltown Road is unlikely to create a greater barrier to snail movement than presently 
exists.  

5.2.7 MORTALITY OF FAUNA SPECIES 
Fauna injury or mortality is most likely to occur during vegetation clearing activities, but also 
may result from collisions with vehicles or plant, or accidental entrapment in plant, trenches or 
other earthworks. 

The majority of fauna species recorded within the study were highly mobile bird species and 
these species are likely to be able to move away from vegetation clearing activities quite readily. 
Fauna inhabiting the hollows in the large hollow-bearing trees in the west of the study area may 
be injured during tree-felling. This could potentially include hollow-dependent birds and 
mammals and threatened microchiropteran bat species.  

Cumberland Plain Land Snails are likely to be impacted where clearing would be undertaken in 
remnant woodland, particularly where snails have been recorded along the margin of the 
proposal area. Remnant woodland habitat within the study area is characteristic of preferred 
habitat for the species; all patches of remnant woodland within the proposal area may support 
Cumberland Plain Land Snail. 

5.2.8 ALTERATION AND DEGRADATION OF AQUATIC 
HABITATS 
The impacts of the proposal on aquatic species and habitat were assessed by Biosis (Appendix 
E). 

Construction activities in proximity to the headwaters of Maxwells Creek, particularly the 
replacement of the existing three-cell box culvert with twin two span 24 metre bridges, have the 
potential to adversely affect aquatic habitat. An approximately 85 metre section of the creek 
would be realigned 15 metres to the north of its current location. Proposed batters would be 2:1.  

The creek realignment would require removal of existing riparian vegetation along the eastern 
and western banks of the headwaters of Maxwell’s Creek. The primary impact would be during 
the creek realignment where vegetation within the vegetated riparian zone (VRZ) (including the 
core riparian zone) would be removed and /or disturbed by the proposed works. The VRZ within 
the proposal area is calculated to be 2277.5 square metres assuming a 20 metre VRZ either 
side of the creekline. The expected area of disturbance of approximately 1700 square metres is 
assumed to be entirely within the VRZ. The proposal may also increase the volumes of 
sediments carried downstream, reducing water quality downstream.  

The proposal is considered unlikely to have a significant impact on aquatic threatened species 
listed under the FM Act and/or the EPBC Act as none were identified within the study area. 

The aquatic assessment concluded that the proposed bridge construction and creek alignment 
as part of the Campbelltown Road upgrade and widening is unlikely to impact the habitat values 
of the headwaters of Maxwell’s Creek. Indirect impacts such as increased sedimentation and 
erosion should be controlled during the construction works. A number of safeguards have been 
recommended to reduce the potential impact on aquatic habitat values within the study area. 

Bridge piles are proposed to be constructed in stream, outside the low flow extent of the 
waterway. The hydrological report for the proposed bridge and creek realignment for 
Campbelltown Road identifies that the works would have a minor impact on flow depths and 
velocities. It is anticipated that the works will not pose a risk to stream stability and no 
morphological changes are expected as a result of the proposal (Lyall and Associates 2013). 
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Despite this, works being undertaken instream and the installation of instream piles are likely to 
increase turbidity and increase erosion potential through turbulence against hard pile structures 
in stream. Changes to the natural processes of sediment erosion, transport and deposition have 
the potential to diminish the quality of fish habitats available, increase the fish disease potential 
and/or facilitate environments that are more suitable to exotic species. 

The design of creek and waterway crossings would be consistent with guidelines to maintain 
adequate fish passage according to fish habitat (Fairfull and Witheridge 2003). The proposal 
may temporarily block fish passage during construction, and accordingly a permit to block fish 
passage would be required under Section 220(1) of the FM Act. 

5.3 KEY THREATENING PROCESSES 
The proposal may result in the operation of a key threatening process or the exacerbation of a 
key threatening process currently in operation in the study area. Key threatening processes are 
listed under the TSC Act, FM Act and EPBC Act, and are generally defined as are processes 
that adversely affect threatened species populations or ecological communities, or could cause 
species, populations or ecological communities that are not threatened to become threatened. 

The following Key Threatening Processes (KTP) have been considered with regard to the 
proposal (Table 25): 

Table 25: Key Threatening Processes 

Act KTP Applicability to Proposal 

FM Act Degradation of native 
riparian vegetation along 
NSW water courses. 

The proposal requires the removal of native and 
degraded riparian vegetation, where it occurs within the 
proposal area. Given that a small area of this vegetation 
would be cleared, the proposal is unlikely to significantly 
contribute to this KTP. 

FM Act Removal of large woody 
debris from NSW rivers and 
streams. 

During the construction phase of the proposal the creek 
bed would be excavated. There was no large woody 
debris observed in the section of Maxwells Creek within 
the proposal area in January 2012.  

FM Act Installation and operation of 
instream structures and 
other mechanisms that alter 
natural flow regimes of 
rivers and streams. 

The bridge design involves the construction of instream 
piles within the creekline which have the potential to 
increase turbulence and scouring in stream. It is 
anticipated that the works will not pose a risk to stream 
stability and no morphological changes are expected as a 
result of bridge construction.  

TSC Act 

EPBC Act 

Clearing of native 
vegetation. 

Native vegetation that occurs within the proposal area 
requires removal. This includes remnant trees adjoining 
Campbelltown Road within the road reserve, and 
remnant woodland of the non-certified areas. The loss of 
native vegetation would result in the loss of habitat for a 
variety of species that forage, shelter, nest or roost in 
such vegetation in the study area. 
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Act KTP Applicability to Proposal 

TSC Act Loss of hollow-bearing 
trees. 

The four large hollow-bearing trees located with Denham 
Court Estate were the only hollow-bearing trees identified 
within the study area. All four lie within the proposal area 
and require removal. This would result in the loss of 
sheltering and nesting habitat for hollow-dependent fauna 
species within the study area.  

TSC Act 

EPBC Act 

Competition and grazing by 
the feral European rabbit. 

Rabbits were recorded throughout the study area, west of 
the Hume Highway. Grazing by rabbits can reduce the 
survival and recruitment of several species of threatened 
plants, and reduce available foraging resources for native 
fauna. The proposal is unlikely to exacerbate this KTP  

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

There is likely to be realignment of the tributary of 
Maxwells Creek that crosses the study area, as a result 
of the upgrade of the existing culvert to a bridge. This 
drainage line is currently highly modified.   

Construction activities of the proposal may increase the 
volumes of sediments carried downstream and reduce 
water quality occurring downstream.  

TSC Act Invasion of native plant 
communities by African 
Olive (Olea europaea L. 
subsp. Cuspidata). 

Olea europaea subsp. cuspidata was recorded in the 
study area. The proposal may exacerbate this KTP by 
facilitating the spread of seeds or fragments of plant to 
areas where this weed is not present, via plant or 
contaminated topsoil. 

TSC Act Invasion of native plant 
communities by exotic 
perennial grasses. 

One grass of special concern, Eragrostis curvula (African 
lovegrass) occurs in the study are. The proposal may 
exacerbate this KTP by facilitating the spread of seeds or 
fragments of plant to areas where this weed is not 
present, via plant or contaminated topsoil. 

 

5.4 CUMULATIVE IMPACTS 
The study area is characterised by existing rural/residential and industrial development, 
regrowth or remnant bushland areas, recent higher-density residential developments and lands 
currently subject to clearing and construction operations associated with development projects.  

The proposal is located largely within the SWGC and there is extensive current and future 
development planned for this area. The biodiversity impacts from the development of the SWGC 
were considered and offset on a regional basis by the biodiversity certification of the Sydney 
Growth Centres SEPP. The biodiversity certification order also includes minimum offsetting 
requirements for any proposed clearing within the non-certified areas.  

The Edmondson Park Conservation Agreement is considered approval from DSEWPC that 
impacts to MNES in the Edmondson Park Precinct have been assessed and the precinct is 
subject to biodiversity management measures in accordance with the agreement.  
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The impacts of the proposal on biodiversity values in certified areas have been previously 
assessed under the biodiversity certification of the Sydney Growth Centres SEPP, the 
Commonwealth Strategic Assessment and the Conservation Agreement.  

The impacts of the proposal on biodiversity values in non-certified areas and the Proposed 
Regional Park are minor, however would be offset according to the requirements in the 
biodiversity certification order and to satisfy the terms of the Conservation Agreement for the 
Edmondson Park Precinct.  
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6 ASSESSMENT OF IMPACTS 
Assessments of Significance were undertaken for all relevant threatened species, populations 
and communities listed under the TSC Act that were recorded, or for which habitat occurs in the 
non-certified areas within the study area. No threatened species or populations were recorded 
in certified areas. Assessments of Significance were limited to consideration of impacts within 
the non-certified areas, and only considered the available habitat in surrounding non-certified 
areas. The assessments of significance are provided in Appendix H. 

Significant Impact Assessments using the EPBC Act Significant Impact Criteria (DEWHA 
2009a) were undertaken for the threatened species and communities listed under the EPBC Act 
that were recorded or for which habitat occurs in the non-certified areas/Proposed Regional 
Park within the study area. Impact assessments were limited to consideration of impacts within 
the non-certified areas, which encompass areas of Proposed Regional Park within the study 
area. No EPBC Act listed species or communities, or their habitat, were identified in the portion 
of the study area occurring outside the SWGC. The impact assessments are provided in 
Appendix I. 

The threatened species, populations and communities recorded or considered to have a high to 
moderate likelihood of occurrence in the non-certified areas/Proposed Regional Park are listed 
in Table 26. 

Table 26: Threatened Species, Populations and Ecological Communities for which impact 
assessments have been undertaken 

Threatened entity EPBC Act 
Status1 

TSC Act 
Status2 

Likelihood of 
occurrence 

Impacts within non-certified 
lands/Proposed Regional Park 

Cumberland Plain Shale 
Woodlands and Shale-
Gravel Transition Forest 
(EPBC CPW) 

CE  Known Loss of 0.55 ha and edge 
impacts on 2.2 ha within non-
certified area. 

Cumberland Plain 
Woodland in the Sydney 
Basin Bioregion (CPW) 

 CE Known Loss of 1.01 ha and edge 
impacts on 2.48 ha within non-
certified area. 

Loss of 0.29 ha outside of 
SWGC. 

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

 E Known Loss of 0.82 ha and edge 
impacts on 0.89 ha within non-
certified area. 

Marsdenia viridiflora 
subsp. viridiflora 

 EP High Loss of 0.55 ha of potential 
habitat. 

Pimelea spicata (Spiked 
Rice-flower) 

E E High Loss of 0.55 ha of potential 
habitat. 
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Threatened entity EPBC Act 
Status1 

TSC Act 
Status2 

Likelihood of 
occurrence 

Impacts within non-certified 
lands/Proposed Regional Park 

Acacia pubescens 
(Downy Wattle) 

V V Moderate Loss of 1.01 ha of potential 
habitat. 

Cynanchum elegans 
(White-flowered Wax 
Plant) 

E E Moderate Loss of 1.37 ha of potential 
habitat. 

Pultenaea pedunculata 
(Matted Bush-pea) 

 E Moderate Loss of 1.01 ha of potential 
habitat. 

Cumberland Land Snail 
(Meridolum corneovirens) 

 E Known Potential mortality of 
individuals, loss of 1.18 ha of 
potential habitat. 

Eastern Freetail-bat 
(Mormopterus 
norfolkensis) 

 V High Loss of 1.82 ha of potential 
foraging habitat. 

Southern Myotis (Myotis 
macropus) 

 V High Loss of 1.82 ha of potential 
foraging habitat. 

Grey-headed Flying Fox 
(Pteropus poliocephalus) 

V V High Loss of 1.82 ha of potential 
foraging habitat. 

Ardea ibis (Cattle Egret) M  Moderate Loss of 1.82 ha of potential 
foraging habitat. 

Little Lorikeet 
(Glossopsitta pusilla) 

 V Moderate Loss of 1.82 ha of potential 
foraging habitat. 

Little Eagle (Hieraaetus 
morphnoides) 

 V Moderate Loss of 1.82 ha of potential 
nesting habitat. 

Swift Parrot (Lathamus 
discolor) 

E E Moderate Loss of 1.82 ha of potential 
foraging habitat. 

Eastern Bentwing-bat 
(Miniopterus schreibersii 
oceanensis) 

 V Moderate Loss of 1.82 ha of potential 
foraging habitat. 

1. Conservation status under EPBC Act: CE = Critically Endangered, E = Endangered, V = Vulnerable, M = Migratory  

2. Conservation status under TSC Act: CE = Critically Endangered, E = Endangered, EP = Endangered Population, V 
= Vulnerable 

The findings of the assessments of significance are summarised in Table 27 and the findings of 
the EPBC Act significant impact assessments are summarised in Table 28. 
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Table 27: Summary of Assessments of Significance 

Threatened species, population or communities Significance assessment questions1 Likely 
significant 
impact? a b c d e f  g 

Cumberland Plain Woodland  X X N N Y X Y No 

River-flat Eucalypt Forest on Coastal Floodplains X X N N Y X Y No 

Marsdenia viridiflora subsp. viridiflora X N X N Y X Y No 

Pimelea spicata (Spiked Rice-flower) N X X N N X Y No 

Acacia pubescens (Downy Wattle) N X X N N X Y No 

Cynanchum elegans (White-flowered Wax Plant) N X X N N X Y No 

Pultenaea pedunculata (Matted Bush-pea) N X X N N X Y No 

Cumberland Land Snail (Meridolum corneovirens) Y X X Y N X Y No 

Eastern Freetail-bat (Mormopterus norfolkensis) N X X N N X Y No 

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

Grey-headed Flying Fox (Pteropus poliocephalus) N X X N N X Y No 

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

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

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

Eastern Bentwing-bat (Miniopterus schreibersii 
oceanensis) 

N X X N N X Y No 

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

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

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

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

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

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

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

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

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

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result 
of the proposed action, and 
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of 
the species, population or ecological community in the locality, 

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

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

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

 

The findings of the EPBC Act significant impact assessments are summarised in Table 28. 

Table 28: Summary of EPBC Act Assessments 

Threatened species or communities Important population2 Likely significant impact? 

Cumberland Plain Woodland N/A No 

Pimelea spicata (Spiked Rice-flower) N/A No 

Acacia pubescens (Downy Wattle) No No 

Cynanchum elegans (White-flowered 
Wax Plant) 

N/A No 

Grey-headed Flying Fox (Pteropus 
poliocephalus) 

No No 

Cattle Egret (Ardea ibis) N/A No 

Swift Parrot (Lathamus discolor) N/A No 

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

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

b. is likely to be necessary for maintaining genetic diversity 

c. is at or near the limit of the species range. 
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7 PROPOSED DESIGN FEATURES AND 
MITIGATION MEASURES 
The following approach accepted by OEH and has been used in a number of case studies (DEC 
2006) to provide biodiversity benefits:  

 Avoid areas of high biodiversity value wherever possible; 

 Mitigate actions and safeguard values identified for retention by prescribing appropriate 
controls; and 

 Compensate for or offset the removal of biodiversity values. 

7.1 AVOID IMPACTS 
The impacts of the proposed upgrade on the non-certified areas and Proposed Regional Park 
were minimised as far as other constraints allowed during the design process. The design width 
of the section was reduced, intersection designs were amended to maintain the design width, 
and a retaining wall was included to reduce fill batter width.  

The identified ecological values should be avoided during construction as far as practicable 
(Table 29). 

Table 29: Avoidance measures for the proposal 

Activity Issue Avoidance Measure 

Site establishment, 
earthworks and road 
construction 

Vegetation removal 

Avoid Endangered Ecological communities 
and known locations of threatened flora 
species where possible. 

Locate sediment basins, stockpiles and other 
ancillary sites along disturbed edges, or in 
areas where the groundlayer is dominated 
by exotic grasses, or where an understorey 
is absent. 

Fauna habitat loss 
Avoid important fauna habitat features such 
as large hollow bearing trees where 
possible. 

 

7.2 MITIGATE IMPACTS 

7.2.1 SAFEGUARDS 
Where impacts cannot be avoided, the safeguards in Table 30 would be implemented to 
mitigate these impacts during construction and operation of the proposal. 
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Table 30: Safeguards to be implemented 

Impact/Aspect Environmental safeguards Responsibility Timing 

Loss of native 
vegetation 

The extent of clearing would be marked on plans. 

 

RMS and 
construction 
contractor 

Pre-construction 

Adjoining native vegetation would be demarcated 
on site with high visibility mesh fencing as a no-
go zone. 

RMS and 
construction 
contractor 

Pre-construction 

Construction staff would be advised during site 
inductions of the sensitivity of these areas. 

RMS and 
construction 
contractor 

Pre-construction 

Impacts on 
threatened 
species 

Pre-clearing surveys for threatened species 
should be undertaken immediately prior to 
vegetation clearing. Target species should 
include Pimelea spicata, Marsdenia viridiflora 
subsp. viridiflora, Cumberland Plain Land Snail 
and threatened microbats.   

Construction 
contractor 

Pre-construction 

Construction 

Should unexpected threatened species be 
encountered during works, the Unexpected 
threatened species finds procedure as described 
in Guide One of the RMS Biodiversity Guidelines 
2011 will be implemented. 

Construction 
contractor 

Pre-construction 

Construction 

Weeds and 
pathogens 

Declared noxious weeds would be managed 
according to requirements under the Noxious 
Weeds Act 1993 and Guide Six (Weed 
Management) of the RMS Biodiversity Guidelines 
2011.  

Construction 
contractor 

Pre-construction 

Construction 

Any application of herbicide for weed 
management would be undertaken in accordance 
with the requirements of the Pesticides Act 1999 
and a herbicide that is appropriate to the 
sensitivity of the area would be used. 

Construction 
Contractor 

Pre-construction 

Weeds and weed-infested topsoil would be 
disposed of off-site or stockpiled away from areas 
of weed-free vegetation and covered in black 
plastic for a set period of time. 

Construction 
contractor 

Construction 

The spread of bacteria, viruses and diseases 
such as Phytophthora cinnamomi and amphibian 
chytrid fungus would be addressed through 
washing of equipment. 

The washing procedure would be undertaken in 
accordance with the process described in Guide 
seven of the RMS Biodiversity Guidelines.  

Construction 
contractor 

Construction 
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Impact/Aspect Environmental safeguards Responsibility Timing 

Fauna habitat 
loss and 
fragmentation 

Hollow-bearing and habitat trees (greater than 0.2 
metres dbh) should be retained wherever 
possible.  

Construction 
contractor 

Construction 

Should hollow-bearing trees be removed from the 
south-west of the study area, installation of nest 
boxes suitable for medium-sized birds would be 
considered to offset the loss of hollow-bearing 
trees in the west of the study area.  

RMS Detailed design, 
post-construction 

Fauna injury or 
mortality 

A two-stage clearing process would be 
implemented in all areas supporting identified 
fauna habitat such as hollow bearing trees, 
habitat trees (ie all trees over 0.2 metres diameter 
at breast height), culverts and bushrock. Clearing 
would be undertaken in accordance with the 
procedure described in Guide 4 Clearing of 
vegetation and the removal of bushrock) of the 
RMS Biodiversity Guidelines 2011. 

Construction 
contractor 

Construction 

   

Impacts on the 
aquatic 
environment 

Creek bank stabilisation should be installed 
during the creek realignment works in order to 
minimise bank erosion, topsoil loss and 
sedimentation of the waterway. 

RMS, 
construction 
contractor 

Detailed design, 
construction 

Construction of the bridge over Maxwells Creek 
would be in accordance with Fish Passage 
Requirements for Waterway Crossings (Fairfull 
and Witheridge 2003). 

RMS, 
construction 
contractor 

Pre-construction, 
construction 

Once construction has been completed, the 
vegetated riparian zone (VRZ) within the proposal 
area would be remediated. 

Construction 
contractor 

Post-construction 

Monitoring of waterways to ensure increased 
sedimentation and erosion do not impact on the 
downstream aquatic ecological communities. A 
monitoring programs should commence prior to 
construction and continue for a pre-determined 
length of time after completion of construction.  

RMS, 
Construction 
contractor 

Pre-construction 

Construction 

Post-construction 

Bushfire Hot work not to be undertaken on declared total 
fire ban days. 

Construction 
contractor 

Construction 

Bushfire awareness included in staff induction 
and in toolbox talks pre-commencement. 

Construction 
contractor 

Construction 

Permits Any relevant permits required would be obtained 
– these may include: 

• NSW Fisheries permit for dredging and 
reclamation works  

• OEH Section 91 licence for snail relocation 

Construction 
contractor 

Pre-construction 
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Impact/Aspect Environmental safeguards Responsibility Timing 

Inductions All site personnel would be made aware of the 
biodiversity issues in and adjacent to the 
construction area as part of the site induction, 
including threatened species identification, no-go 
areas and responsibilities under legislation prior 
to works commencing. 

Construction 
contractor 

Construction 

Documentation 
and 
management 
plans 

Environmental Work Method Statements (EWMS) 
should be prepared for high risk activities such 
as: 

• Clearing and grubbing. 

• Creek realignment works. 

• Works around the bridge and culverts. 

• Drainage works. 

RMS, 
construction 
contractor 

Pre-construction, 
construction 

The landscaping plan for the proposal should be 
prepared in consultation with a qualified ecologist 
and should include buffer planting of local native 
shrubs along the new boundaries between the 
road edge and the Proposed Regional Park.  

RMS, 
construction 
contractor 

Pre-construction 

A riparian vegetation management plan is 
required for the VRZ impacted adjacent to 
Maxwells Creek This plan should be prepared by 
an appropriately qualified ecologist or bush 
regenerator.   

RMS, 
construction 
contractor 

Pre-construction 

A management plan for the Cumberland Plain 
Land Snail should be prepared.  This plan would 
be developed in consultation with OEH and would 
involve salvaging snails from habitat within the 
proposal area and relocation to suitable habitat 
that would not be affected by the proposal. 

RMS Detailed design, 
pre-construction 

Offsets An agreement to offset the impacted areas of 
vegetation in the non-certified areas and 
Proposed Regional Park would be in place prior 
to the impacts occurring.   

RMS Pre-construction 
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7.2.2 RELOCATION OF CUMBERLAND PLAIN LAND SNAILS 
Relocation involves taking living organisms from one area, and releasing them into another 
area. Relocation should not be used as a substitute for protection of high quality natural areas 
and conservation of wild populations in situ. However, where impacts to the species and its 
habitat cannot be avoided, relocation may be a viable option in mitigating impacts to threatened 
species.  

In order to reduce potential impacts on Cumberland Plain Land Snails, as a result of habitat loss 
and direct mortality of individuals, a Cumberland Plain Land Snail Management Plan should be 
considered. All relocation of threatened fauna is regulated by OEH. Relocation of threatened 
fauna typically requires a licence issued under s91 of the TSC Act. NPWS has prepared Policy 
for the Translocation of Threatened Fauna in NSW (NPWS 2001) which guides the planning 
and implementation of translocation programs for threatened fauna in NSW and the relocation 
plan would be developed in accordance within this guideline. 

The relocation plan would apply to live snails within the study area likely to be impacted by the 
proposal. The plan would detail: 

 Actions to locate snails likely to be impacted by the proposal, such as timing and 
methodology of targeted surveys; 

 Habitat requirement of potential recipient sites of snails; 

 Methodology and timing of relocation activities; 

 Requirements for ongoing monitoring of translocated snails; 

 Roles and responsibilities of all personnel involved in relocations.  

7.3 OFFSETTING 
The impacts on biodiversity in the certified areas are offset through the Sydney Growth Centres 
SEPP and do not require additional offsets.  

In order to compensate for the loss of vegetation in the non-certified areas and Proposed 
Regional Park and the reduction in the area of the Proposed Regional Park as a result of the 
proposal, while satisfying the existing conservation conditions and agreements that apply to 
these areas, offsets are proposed. 

Consultation with DP&I, OEH and DSEWPC on the proposed impacts and offsets associated 
with the proposal is ongoing.    
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8 CONCLUSION 
This Ecological Assessment involved desktop research and detailed field surveys, carried out 
over four days in late January and early February 2012 with supplementary surveys in August 
2012 and January 2013.  

Detailed flora surveys including quadrats, random meanders and targeted threatened species 
searches recorded a total of 216 vascular plant species in the study area, comprising 122 local 
native species, five non-local native species and 89 exotic species.  

No threatened plant species listed under the EPBC Act or TSC Act were recorded in the study 
area. One threatened ecological community listed under the EPBC Act and two listed under the 
TSC Act were identified in the study area, based on analysis of existing vegetation maps and 
ground truthing: 

 Cumberland Plain Woodland in the Sydney Basin Bioregion (listed under the EPBC Act 
and TSC Act). 

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

The majority of other vegetation in the study area was cleared and disturbed and varied from 
highly modified or cleared lands dominated by exotic species to scattered trees with a disturbed 
understorey. 

Detailed terrestrial fauna surveys across the study area including habitat quadrats, call-
playback, Anabat, targeted threatened species searches and general habitat assessment 
identified the presence of three exotic and 35 native fauna species, including three threatened 
fauna species; Mormopterus norfolkensis  (Eastern Free-tail Bat), Myotis macropus (Southern 
Myotis) and Meridolum corneoviriens (Cumberland Plain Land Snail). 

Four broad terrestrial habitat types were identified within the study area; remnant woodland, 
riparian habitats, developed areas and cleared and disturbed areas. Notable habitat features 
across the study area that offer potential shelter and foraging resources to fauna include 
flowering trees and shrubs, damp areas and watercourses and well-developed leaf litter in 
places. There is, however, an absence of other important features such as, rocky features and 
hollow logs across the site. Just four large hollow-bearing trees occur within the study area, 
within certified areas in the south-west. 

The study area contains and is bound by significant barriers to fauna movement, including linear 
infrastructure such as the Hume Highway; large industrial developments and large urban 
residential areas. Construction of the south-west rail link has begun in the study area and this 
has fragmented riparian vegetation associated with the tributary of Maxwells Creek. These 
barriers and a lack of habitat connectivity limit movement into and through the study area to 
small terrestrial mammals, reptiles, amphibians, bats and birds. Larger terrestrial mammals that 
may occur in the locality would be excluded from much of the study area.  

The aquatic assessment determined that the study area does not provide potential habitat for 
threatened aquatic species previously recorded within 10 kilometres of the study area. 
Significant barriers to fish movement occur downstream of the study area making colonisation of 
this creek line by threatened aquatic species improbable. The tributary was highly turbid with 
low oxygen levels, reducing the suitability of aquatic habitat.  

The proposal would have the following impacts on biodiversity: 
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 Loss of native vegetation, including threatened ecological communities. A total of 1.95 
hectares of native vegetation would be directly impacted within non-certified areas. The 
areas to be cleared consist predominantly of degraded edge habitat.  

 Edge effects associated with the creation of a new road edge, including weed invasion, 
altered hydrology and increased sedimentation and runoff. 

 Increased risk of weed and pathogen spread into areas of native vegetation.  

 Loss of flora habitat, including potential habitat for threatened flora species. 

 Loss of fauna habitat, including potential habitat for threatened fauna species. 

 Further fragmentation of the already fragmented habitat in the study area; this would 
primarily affect less mobile, cover-dependent species such as reptiles, amphibians and 
the Cumberland Plain Land Snail. 

 Mortality of fauna species, including Cumberland Plain Land Snails in remnant woodland.  

 Alteration and degradation of aquatic habitats resulting from creek realignment works.  

The impacts of the proposal on threatened species, populations and communities are as 
follows: 

Threatened entity EPBC Act 
Status1 

TSC Act 
Status2 

Likelihood of 
occurrence 

Impacts within non-certified 
lands/Proposed Regional Park 

Cumberland Plain Shale 
Woodlands and Shale-
Gravel Transition Forest 
(EPBC CPW) 

CE  Known Loss of 0.55 ha and edge 
impacts on 2.22 ha within 
Proposed Regional Park. 

Cumberland Plain 
Woodland in the Sydney 
Basin Bioregion (CPW) 

 CE Known Loss of 1.01 ha and edge 
impacts on 2.48 ha within non-
certified area. 

Loss of 0.29 ha outside of 
SWGC. 

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

 E Known Loss of 0.82 ha and edge 
impacts on 0.89 ha within non-
certified area. 

Marsdenia viridiflora 
subsp. viridiflora 

 EP High Loss of 0.55 ha of potential 
habitat. 

Pimelea spicata (Spiked 
Rice-flower) 

E E High Loss of 0.55 ha of potential 
habitat. 

Acacia pubescens 
(Downy Wattle) 

V V Moderate Loss of 1.01 ha of potential 
habitat. 

Cynanchum elegans 
(White-flowered Wax 
Plant) 

E E Moderate Loss of 1.37 ha of potential 
habitat. 
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Threatened entity EPBC Act 
Status1 

TSC Act 
Status2 

Likelihood of 
occurrence 

Impacts within non-certified 
lands/Proposed Regional Park 

Pultenaea pedunculata 
(Matted Bush-pea) 

 E Moderate Loss of 0.55 ha of potential 
habitat. 

Meridolum corneovirens) 
(Cumberland Land Snail 

 E Known Potential mortality of 
individuals, loss of 1.18 ha of 
potential habitat. 

Mormopterus 
norfolkensis (Eastern 
Freetail-bat) 

 V High Loss of 1.82 ha of potential 
foraging habitat. 

Myotis macropus 
(Southern Myotis) 

 V High Loss of 1.82 ha of potential 
foraging habitat. 

Pteropus poliocephalus 
(Grey-headed Flying 
Fox) 

V V High Loss of 1.82 ha of potential 
foraging habitat. 

Ardea ibis (Cattle Egret) M  Moderate Loss of 1.82 ha of potential 
foraging habitat. 

Glossopsitta pusilla (Little 
Lorikeet) 

 V Moderate Loss of 1.82 ha of potential 
foraging habitat. 

Hieraaetus morphnoides 
(Little Eagle) 

 V Moderate Loss of 1.82 ha of potential 
nesting habitat. 

Lathamus discolor (Swift 
Parrot) 

E E Moderate Loss of 1.82 ha of potential 
foraging habitat. 

Miniopterus schreibersii 
oceanensis (Eastern 
Bentwing-bat) 

 V Moderate Loss of 1.82 ha of potential 
foraging habitat. 

The areas of the threatened ecological communities and potential habitat for threatened species 
that would be impacted by the proposal do not comprise a significant area of habitat occurring in 
the wider locality.  

Assessments of significance under the TSC Act and Significant Impact Assessments under the 
EPBC Act were undertaken for all threatened species, populations and communities recorded or 
considered to have a high to moderate likelihood of occurrence in non-certified areas/Proposed 
Regional Park in the study area. The assessments concluded that the proposal would not have 
a significant impact on any of the threatened species, populations or communities considered. A 
Species Impact Statement or a referral to the Australian Government Minister for Sustainability, 
Environment, Water, Populations and Communities will not be required.  

Any relevant permits and licences required would be obtained prior to commencement of work. 
These may include a NSW Fisheries permit for dredging and reclamation works and an OEH 
Section 91 licence for snail relocation. In addition, the proposal may temporarily block fish 
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passage during construction, and accordingly a permit to block fish passage would be required 
under Section 220(1) of the FM Act. 

Mitigation measures have been recommended where impacts cannot be avoided, and the 
implementation of these measures should reduce adverse impacts on ecological values of the 
study area. Key mitigation measures for the proposal are: 

 Marking of retained native vegetation in on site plans and in the field with inductions to 
include advice on the sensitivity of these areas.  

 Pre-clearing surveys targeting threatened flora and fauna species in areas of potential 
habitat within the non-certified areas. 

 Weed and pathogen management measures during and following construction. 

 Retention of hollow-bearing and habitat trees where possible. 

 Buffer planting of local native shrubs along the new boundaries between the road 
upgrade and the Proposed Regional Park in accordance with a landscaping plan to be 
prepared in consultation with a qualified ecologist. 

 Relocation of Cumberland Plain Land Snails from the proposal area to suitable habitat in 
the Proposed Regional Park, in accordance with a Snail Management Plan to be 
prepared in consultation with OEH. 

 Creek bank stabilisation during construction and remediation of the riparian zone 
following construction in accordance with a riparian vegetation management plan. 

In order to compensate for the loss of vegetation in the non-certified areas and Proposed 
Regional Park and the reduction in the area of the Proposed Regional Park, while satisfying the 
existing conservation conditions and agreements that apply to these areas, offsets are 
proposed. Management of the proposed offset area would be undertaken according to a 
Biodiversity Management Plan for the area, to be prepared in consultation with OEH and 
DSEWPC. 
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APPENDIX A 
 

PRELIMINARY CONCEPT DESIGN – 
CAMPBELLTOWN ROAD UPGRADE 
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APPENDIX B 
 

SOUTH WEST GROWTH CENTRE – BIODIVERSITY 
CERTIFICATION MAP 



YSouth West Growth Centre - Biodiversity Certification

November 2007

 

Disclaimer
The information contained on this map is, to the best
of the Government's knowlwedge correct. However, no
warranty or guarantee is provided by the Government
and no liability is accepted for any loss or damage
resulting from any person relying upon or using the
information contained in the map.

This is the Map referred to in
the Biodiversity Certification
Order.

Legend
SW Growth Centre Boundary

Subject to further investigation in
accordance with Conditions 14, 17
and 18 of the Biodiversity Certification
Order.

Land subject to Condition 12 of the
Biodiversity Certification Order.

Certified Area

Non Certified Area

Non Certified Area

Non Certified Area
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APPENDIX C 
 

PLANT SPECIES RECORDED 
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Plant species recorded in the study area 

Notes: 

* indicates exotic species; # indicates non-local native species. 

The values for each species in Quadrats 1 to 4 represent the estimated percentage foliage cover of the species within the 0.04 hectare quadrat.  

Species that are not defined as present within a specific sampling location are those that were opportunistically recorded within the study area during traverses.  

 

Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

Pteridophytes        

Sinopteridaceae    Cheilanthes sieberi   Rock Fern 2 1 2 1 

Gymnosperms        

Araucariaceae  * Agathis australis   New Zealand Kauri         

   Araucaria heterophylla   Norfolk Island Pine         

Cupressaceae  * Cupressus sp.             

Angiosperms - Dicotyledons        

Acanthaceae    Brunoniella australis   Blue Trumpet, Blue Yam 2 1 2 1 

Aizoaceae    Tetragonia tetragonioides   New Zealand Spinach, Native Spinach         

Amaranthaceae  * Alternanthera pungens   Khaki Weed         

Anacardiaceae  * Schinus areira   Pepper Tree, Peppercorn         

Apiaceae    Centella asiatica   Indian Pennywort         

 * Foeniculum vulgare   Fennel         

Apocynaceae  * Mandevilla laxa   Chilean Jasmine         

 * Nerium oleander   Oleander         



Campbelltown Road Upgrade—Ecological Assessment    
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 103 
  
 

Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

   Parsonsia straminea   Common Silkpod, Monkey Rope         

Asclepiadaceae  * Araujia sericifera   Moth Vine, Cruel Plant         

 * Gomphocarpus fruticosus   Narrow-leaved Cotton Bush         

Asteraceae  * Aster subulatus   Wild Aster 1       

 * Bidens pilosa   Cobblers Pegs       1 

   Calotis lappulacea   Yellow Burr-daisy         

   Chrysocephalum apiculatum   Common Everlasting, Yellow Buttons         

 * Conyza sp.   Fleabane 1 1   1 

   Euchiton sphaericus     1       

 * Hypochaeris radicata   Catsear, False Dandelion   1     

 * Lactuca serriola   Prickly Lettuce, Compass Plant         

   Ozothamnus diosmifolius   White Dogwood         

 * Senecio madagascariensis   Fireweed, Madagascar Ragwort 1 1 1 1 

 * Sonchus oleraceus   Common Sow-thistle, Milk-thistle 1   1   

 * Tagetes sp.             

 * Taraxacum officinale   Dandelion 1       

   Vernonia cinerea             

   Vittadinia sp.   Fuzzweed   1     

Basellaceae  * Anredera cordifolia   Madeira Vine, Lamb's Tail         

Bignoniaceae  * Jacaranda mimosifolia   Jacaranda         

Boraginaceae  * Echium plantagineum   Paterson's Curse, Salvation Jane         
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Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

Cactaceae  * Hylocereus undatus   Night-blooming Cactus         

 * Opuntia aurantiaca   Tiger Pear         

 * Opuntia monacantha             

 * Opuntia stricta   Prickly Pear, Common Pest Pear         

Campanulaceae    Wahlenbergia gracilis   Sprawling Bluebell 1       

Caprifoliaceae  * Abelia x grandiflora   Glossy Abelia         

Casuarinaceae    Allocasuarina littoralis   Black She-Oak         

   Casuarina cunninghamiana   River Oak, River She-oak         

   Casuarina glauca   Swamp Oak, Swamp She-oak 1 1   10 

Chenopodiaceae    Atriplex semibaccata   Creeping Saltbush         

   Chenopodium carinatum             

   Einadia hastata   Berry Saltbush 1       

   Einadia nutans subsp. linifolia Climbing Saltbush   1   1 

   Einadia trigonos   Fishweed         

Clusiaceae    Hypericum gramineum   Small St Johns-wort         

Convolvulaceae    Convolvulus erubescens   Native Bindweed, Blushing Bindweed       1 

   Dichondra repens   Kidney-weed, Mercury Bay Weed 2 1 1 2 

 * Ipomoea indica   Blue Morning Glory         

Crassulaceae  * Bryophyllum delagoense   Mother-of-Millions         

 * Crassula multicava             

Ericaceae Styphelioideae   Astroloma humifusum   Cranberry Heath   1     
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Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

Euphorbiaceae    Phyllanthus virgatus       1     

   Poranthera microphylla   Small Poranthera         

 * Triadica sebifera   Chinese Tallow Tree         

Fabaceae Caesalpinioideae * Senna didymobotrya             

Fabaceae Faboideae   Bossiaea prostrata   Creeping Bossiaea     1   

   Daviesia ulicifolia   Gorse Bitter-pea     1   

   Desmodium varians   Slender Tick-trefoil   1     

   Dillwynia sieberi   Prickly Parrot-pea, Eggs-and-bacon     1   

 * Erythrina x sykesii   Coral Tree         

   Glycine clandestina   Twining Glycine 1   1 1 

   Glycine microphylla         1   

   Glycine tabacina     2   1 1 

   Hardenbergia violacea   False Sarsaparilla       1 

 * Wisteria sinensis   Chinese Wisteria         

   Zornia dyctiocarpa   Zornia         

Fabaceae Mimosoideae   Acacia binervata   Two-veined Hickory         

   Acacia decurrens   Black Wattle   1   3 

   Acacia falcata   Sickle Wattle   1   1 

   Acacia floribunda   White Sally         

   Acacia longifolia   Sydney Golden Wattle         

   Acacia parramattensis   Parramatta Green Wattle         
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Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

 # Acacia podalyriifolia   Queensland Wattle         

 # Acacia saligna   Golden Wreath Wattle         

Fagaceae  * Quercus sp. (unidentified)   Oak         

Gentianaceae  * Centaurium tenuiflorum   Centaury         

Geraniaceae  * Pelargonium (Zonal hybrid) cv.  Zonal Geranium         

Goodeniaceae    Goodenia hederacea   Ivy Goodenia     1   

Hamamelidaceae  * Liquidambar styraciflua   Liquidambar, Sweet Gum         

Lamiaceae    Plectranthus parviflorus           1 

   Westringia fruticosa   Coast Rosemary, Native Rosemary         

Linaceae    Linum marginale   Native Flax, Wild Flax   1     

Lobeliaceae    Pratia purpurascens   Whiteroot 1     1 

Loranthaceae    Amyema gaudichaudii   Paperbark Mistletoe 1       

   Amyema miquelii   Box Mistletoe, Drooping Mistletoe     1   

Lythraceae  * Lagerstroemia indica   Crape Myrtle         

Malaceae  * Cotoneaster sp.             

 * Eriobotrya japonica   Loquat         

Malvaceae  * Lagunaria patersonia   Norfolk Island Hibiscus, White Oak         

 * Modiola caroliniana   Red-flower Mallow         

 * Sida rhombifolia   Paddy's Lucerne 1     2 

Meliaceae    Melia azedarach   White Cedar, Persian Lilac         

Moraceae    Ficus microcarpa var. hillii Weeping Fig, Hill's Weeping Fig         
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Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

Myoporaceae    Eremophila debilis   Winter Apple, Amulla   1   1 

Myrtaceae    Corymbia maculata   Spotted Gum         

   Eucalyptus crebra   Narrow-leaved Ironbark         

   Eucalyptus eugenioides   Thin-leaved Stringybark   7     

   Eucalyptus fibrosa   Red Ironbark         

 # Eucalyptus microcorys   Tallowwood         

   Eucalyptus moluccana   Grey Box 5 5 5 15 

   Eucalyptus tereticornis   Forest Red Gum 5 5 10 1 

   Kunzea ambigua   Tick-bush     2   

 # Lophostemon confertus   Brush Box         

   Melaleuca armillaris   Bracelet Honey-myrtle         

   Melaleuca decora   White Cloud Tree 30       

   Melaleuca diosmatifolia             

   Melaleuca styphelioides   Prickly Paperbark 10       

   Syzygium australe   Brush Cherry         

Oleaceae  * Ligustrum lucidum   Broad-leaved Privet, Glossy Privet         

 * Ligustrum sinense   Small-Leaved Privet, Chinese Privet         

 * Olea europaea subsp. cuspidata African Olive 5 1 2 2 

Oxalidaceae    Oxalis exilis   Creeping Oxalis 1     1 

   Oxalis perennans             

Phytolaccaceae  * Phytolacca octandra   Inkweed         
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Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

Pittosporaceae    Bursaria spinosa   Australian Boxthorn 25 2 70 10 

   Pittosporum undulatum   Pittosporum         

Plantaginaceae  * Plantago lanceolata   Plantain, Ribwort   1     

   Plantago varia   Variable Plantain         

   Veronica plebeia   Creeping Speedwell 1     1 

Plumbaginaceae  * Plumbago auriculata   Blue Plumbago         

Polygonaceae    Persicaria decipiens   Slender Knotweed         

   Persicaria lapathifolia   Pale Knotweed         

Proteaceae  # Grevillea (hybrid)  'Robyn Gordon'           

   Grevillea sericea             

Ranunculaceae    Clematis glycinoides   Headache Vine, Traveller's Joy       2 

Rosaceae  * Photinia serrulata             

 * Rubus discolor   Blackberry         

Rubiaceae    Asperula conferta   Common Woodruff         

   Opercularia diphylla   Stinkweed 1 1 1   

 * Richardia stellaris   Field Madder   1     

Sapindaceae    Dodonaea viscosa subsp. cuneata Wedge-leaf Hopbush         

Solanaceae  * Cestrum parqui   Green Cestrum         

 * Lycium ferocissimum   African Boxthorn 1     1 

   Solanum americanum   Blackberry Nightshade 1       

 * Solanum nigrum   Blackberry Nightshade       1 
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Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

   Solanum prinophyllum   Forest Nightshade       1 

 * Solanum pseudocapsicum   Jerusalem Cherry         

Stackhousiaceae    Stackhousia viminea   Slender Stackhousia 1 1     

Sterculiaceae    Brachychiton populneus   Kurrajong         

Ulmaceae  * Celtis sinensis   Chinese Hackberry         

 * Ulmus parvifolia   Chinese Elm         

Verbenaceae  * Lantana camara   Lantana         

 * Lantana montevidensis   Trailing Lantana         

Angiosperms - Monocotyledons        

Agavaceae  * Agave americana   Century Plant, American Aloe         

Alliaceae  * Agapanthus praecox subsp. 
orientalis 

Agapanthus         

Anthericaceae    Arthropodium milleflorum   Pale Vanilla Lily 1       

   Laxmannia gracilis   Slender Wire Lily         

   Tricoryne elatior   Yellow Rush Lily 1 1     

Araceae  * Monstera deliciosa   Fruit-salad Plant, Ceriman, Imbe         

Asparagaceae  * Asparagus aethiopicus   Asparagus Fern         

 * Asparagus asparagoides   Bridal Creeper, Florists' Smilax 1     1 

 * Liriope muscari        

Commelinaceae    Commelina cyanea   Blue Spiderwort         

 * Tradescantia fluminensis   Wandering Jew         
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Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

Cyperaceae  Baumea articulata Jointed Twig-rush     

   Carex appressa   Tall Sedge         

   Carex breviculmis     1   1   

 * Cyperus eragrostis   Drain Flat-sedge, Umbrella Sedge         

   Cyperus gracilis   Slender Sedge   1     

   Eleocharis cylindrostachys             

   Fimbristylis dichotoma     2 1     

   Isolepis inundata   Water Club-rush         

Hypoxidaceae    Hypoxis hygrometrica   Golden Star, Golden Weather-glass   1 1   

Iridaceae  * Dietes grandiflora   Butterfly Iris         

Juncaceae    Juncus subsecundus   Finger Rush         

   Juncus usitatus   Common Rush         

Lomandraceae    Lomandra multiflora   Many-flowered Mat-rush 1 1     

Phormiaceae    Dianella caerulea   Blue Flax-lily   1     

Poaceae    Aristida ramosa   Wiregrass 1 5     

   Aristida vagans   Threeawn Speargrass 1       

   Austrodanthonia racemosa   Wallaby Grass 1 1 1   

   Austrodanthonia tenuior   Wallaby Grass 10 5     

   Austrostipa pubescens   Speargrass 2 2 1   

 * Axonopus fissifolius   Narrow-leaved Carpet Grass         

   Bothriochloa macra   Redleg Rass         
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Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

 * Briza maxima   Quaking Grass         

 * Briza subaristata       1     

 * Chloris gayana   Rhodes Grass         

   Chloris truncata   Windmill Grass         

   Cymbopogon refractus   Barbed Wire Grass 1 1     

   Cynodon dactylon   Couch, Bermuda Grass   1     

 * Dactylis glomerata   Cocksfoot, Cocksfoot Grass         

   Dichelachne micrantha   Shorthair Plumegrass 2 1 1   

 * Digitaria sanguinalis   A Summer Grass, Crab Grass     1   

   Echinopogon ovatus   Forest Hedgehog Grass     1 1 

 * Ehrharta erecta   Panic Veld-grass       5 

 * Eleusine tristachya   Crabgrass, Goose Grass         

   Elymus scaber   Rough Wheatgrass         

   Entolasia marginata   Bordered Panic 5   1 5 

   Entolasia stricta   Wiry Panic       1 

   Eragrostis brownii   Brown's Lovegrass 2 1 1   

 * Eragrostis curvula   African Lovegrass       1 

   Eragrostis leptostachya   Paddock Lovegrass 5       

 * Lolium perenne   Perennial Ryegrass         

   Microlaena stipoides   Weeping Grass, Meadow Rice-grass 10 1 2 75 

   Oplismenus aemulus   Broad-leaved Basket Grass 5   1 5 
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Family  Botanical name Common name Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

   Oplismenus imbecillis   Narrow-leaved Basket Grass       1 

 * Panicum maximum   Guinea Grass         

   Panicum simile   Two-colour Panic 2     1 

   Paspalidium distans     2 2 2 1 

 * Paspalum dilatatum   Paspalum   1 1   

 * Paspalum urvillei   Vasey Grass         

 * Pennisetum clandestinum   Kikuyu Grass         

 * Phyllostachys aurea   Yellow Bamboo         

 * Setaria gracilis   Slender Pigeon Grass 1     1 

 * Setaria sphacelata   South African Pigeon Grass         

 * Sporobolus africanus   Rat-tail Grass, Parramatta Grass         

   Sporobolus creber   Slender Rat's-tail Grass     1   

   Sporobolus elongatus   Slender Rat's-tail Grass         

   Themeda australis   Kangaroo Grass 5 3 25   

Potamogetonaceae  Stuckina pectinata Sago Pondweed     

Strelitziaceae  * Strelitzia reginae   Bird-of-Paradise Flower         

Typhaceae    Typha orientalis   Broad-leaf Cumbungi, Bulrush         

Zingiberaceae  * Hedychium gardnerianum   Yellow Ginger, Ginger Lily         
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Group Scientific Name Common Name Observation 
Type 

Confidence 
Level 

Amphibian Crinia signifera Common Eastern Froglet O   

Amphibian Limnodynastes peroni Striped Marsh Frog O   

Amphibian Litoria peronii Peron's Tree Frog O   

Aves Anthochaera carunculata Red Wattlebird W   

Aves Aquila audax Wedge-tailed Eagle O   

Aves Cacatua galerita Sulphur-crested cockatoo O   

Aves Acanthorhynchus tenuirostris Eastern Spinebill O   

Aves Coracina novaehollandiae Black-faced Cuckoo Shrike O   

Aves Corvus coronoides Australian Raven W   

Aves Cracticus torquatus Grey Butcherbird W   

Aves Eolophus roseicapillus Galah O   

Aves Eopsaltria australis Eastern Yellow Robin O   

Aves Grallina cyanoleuca Magpie Lark W   

Aves Malurus cyaneus Superb Fairy Wren O   

Aves Manorina melanocephala Noisy miner O   

Aves Manorina melanophrys Bell Miner W   

Aves Ocyphaps lophotes Crested Pigeon O   

Aves Pachycephala pectoralis Golden Whistler W   

Aves Psephotus haematonotus Red-rumped Parrot O   

Aves Rhipidura albiscapa Grey Fantail W   

Aves Sturnus tristis* Common Myna* O   

Aves Trichoglossus haematodus Rainbow Lorikeet O   

Aves Vanellus miles Masked Lapwing O   

Aves Zosterops lateralis Silvereye W   

Invertebrate Meridolum corneovirens Cumberland Plain Land Snail O   

Mammal Chalinolobus gouldii Gould’s wattled bat U Pr 

Mammal Chalinolobus morio Chocolate wattled bat U D 

Mammal Mormopterus norfolkensis Eastern Freetail-bat U Po 

Mammal Mormopterus sp 2 (ridei) Eastern Freetail-Bat U Po 

Mammal Myotis macropus Large footed Myotis U Po 

Mammal Nyctophilus sp. Long-eared bat U D 

Mammal Oryctolagus cuniculus* Rabbit O   
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Group Scientific Name Common Name Observation 
Type 

Confidence 
Level 

Mammal Tadarida australis White-striped Freetail Bat U D 

Reptile Eulamprus quoyii Eastern Water Skink O   

 
Code Description 

* Introduced species 

O Visually identified 

W Aurally identified 

U Ultrasonic call recorded by Anabat  

D Definite (confidence level) 

Pr Probable (confidence level) 

Po Possible (confidence level) 
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1.0 EXECUTIVE SUMMARY 
Biosis Research Pty. Ltd. was commissioned by Hyder Consulting on behalf of 
the Roads and Marine Service (RMS) to undertake an aquatic flora and fauna 
assessment to inform a Review of Environmental Factors (REF) for the proposed 
upgrade to Campbelltown Road, Ingleburn.  

As part of the proposed road upgrade, an existing three box culvert crossing 
Campbelltown Road at Ingleburn, would be removed and a bridge crossing 
installed. As part of these works a second order tributary within the headwaters 
of Maxwell's Creek is proposed to be realigned to accommodate the additional 
width of the road and the bridge construction. 

Based on the description of works provided by RMS, the creek is proposed to be 
realigned for a length of 85m along the watercourse with a direct impact area of 
approximately 1700m2. However, the potential for indirect impacts may extend 
further as increased sedimentation flows downstream. The study area within a 
60m radius of Campbelltown Road was inspected during February 2011 to 
investigate proposed culvert replacement works, however since this time the 
scope of works has been revised to incorporate bridge construction and creek 
realignment. Although only a portion of the creek was surveyed, results of the 
habitat assessments taken upstream and downstream have been used to predict 
the habitat condition and quality within the middle reaches of the creek line. This 
assumption is considered to provide a good indicator of the habitat along the 
creek, given the relatively homogenous vegetation community and topography of 
the immediately surrounding land. 

Campbelltown Road crosses a second order tributary of Maxwell’s Creek, which 
eventually flows into the Georges River several kilometres downstream. The 
vegetation on the northern bank is continuous woodland providing a well 
developed riparian zone. At the time of survey (February 2012) the creek bed 
draining into the culvert to the south of the Campbelltown Road crossing was 
steep and had been concreted. No water was present immediately upstream of the 
culvert. Since the initial site inspection undertaken during February 2012 
revegetation works have been undertaken within the creekline south of 
Campbelltown Road. Photographs of the revegetation on site were taken by 
Hyder Consulting during 25 January 2013 and were provided to Biosis 
(15/02/2013) to further inform this report. 

Five threatened fish species; Macquarie Perch, Murray Cod, Trout Cod, Silver 
Perch and Australian Grayling were identified as potentially occurring within the 
combined Sydney Metropolitan and Hawkesbury Nepean Catchments, however, 
the headwaters of Maxwell’s Creek within the study area was not found to 
support potential habitat for these threatened species. Given the lack of potential 
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habitat present, it is considered unlikely that the proposal will result in negative 
impacts any threatened fish species.  

The proposal is considered unlikely to have a significant impact on aquatic 
threatened species or populations listed under the FM and/or the EPBC Acts. A 
Species Impact Statement (EP&A Act) or a Referral (EPBC Act) is not 
considered necessary for any threatened aquatic flora or fauna as a result of the 
proposal. 

A permit will be required under Section 220(1) of the FM Act for the potential to 
block fish passage during the diversion of the creek as part of the realignment 
works. This permit needs to be in place before any work can commence. Another 
consideration for the purpose of this work is that while RMS are exempt from 
requiring a permit to undertake dredging and reclamation works, under Section 
199 of the FM Act, RMS are required to notify DPI of the proposed dredging / 
reclamation works. 

While the proposal is considered unlikely to have a significant impact on aquatic 
threatened species or populations, a number of recommendations following the 
principles of avoid, minimise, manage and / or mitigate have been made to 
ensure any potential impacts on aquatic flora and fauna of the study area are 
reduced. These recommendations have been developed in accordance with the 
RMS Biodiversity Guidelines (RTA 2011). Recommendations specific to the 
proposal are below: 

• Monitoring should be undertaken to ensure increased sedimentation and erosion do 
not impact on the downstream aquatic ecological communities. AUSRIVAS 
aquatic macroinvertebrate surveys are a suitable method to detect potential changes 
in macroinvertebrate communities resulting from upstream disturbances. Such a 
monitoring program would be initiated prior to construction commencing in order 
to establish a baseline dataset of the existing aquatic community and continue for a 
pre-determined length of time after construction has completed; 

• All efforts should be made to maintain a 20m Vegetated Riparian Zone (VRZ) 
or restrict disturbances to the outer 50% of the VRZ in accordance with the 
NSW Office of Water Guidelines for Riparian Corridor on Waterfront Land 
(NSW DPI 2012). Where encroachment on the outer VRZ occurs appropriate 
offsetting of the VRZ should be considered as per the guidelines; 

• Where the core riparian zone would be disturbed during the realignment works, 
appropriate mitigation measures should be employed to protect surrounding 
vegetation; 

• Prior to and during construction, install appropriate erosion and sedimentation 
control devices, to assist in reducing the potential for sedimentation of 
Maxwells Creek; 
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• Woody debris or snags should be retained for fish habitat within the waterway 
or if removal is required for the proposal, should be relocated in stream out of 
the area of proposed activity. If this cannot be achieved during works, these 
habitats should be replaced post-construction; 

• The construction phase where possible should be scheduled to be undertaken 
during dry conditions (climatic data indicates winter to be the driest season 
BOM 2013), to maximise the probability that no flow will be present within the 
waterway during construction; 

• Post works, the creek within the immediate construction footprint would be 
remediated to pre-construction or improved conditions (e.g. height, substrate 
and presence of large woody debris). If woody debris is removed from the creek 
prior to or during construction, it should be relocated elsewhere within 
Maxwells Creek; and, 

• Design objectives for the bridge design should follow the Fish passage 
requirements for water way crossings (Fairfull and Witheridge 2003). In 
particular the design should aim meet the water quality and habitat protection 
objectives for a Class 2 waterway. 

.
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1.1 INTRODUCTION 

1.2 Background 

Biosis Research Pty. Ltd. was commissioned by Hyder Consulting to undertake 
an aquatic flora and fauna assessment for the proposed road widening, creek 
realignment and bridge installation as part of the upgrade to Campbelltown Road, 
Ingleburn (hereafter referred to as ‘the proposal’). 

This report assesses the conservation significance of the study area in terms of 
threatened species, populations (and their habitats) that occur, or have the 
potential to occur in the study area in accordance with the requirements of the 
NSW Environmental Planning and Assessment Act 1979 (EP&A Act), NSW 
Fisheries Management Act 1994 (FM Act) and Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act). 

1.2.1 Description and Features of the study area 

The study area occurs along a second order waterway within the headwaters of 
Maxwell’s Creek in the Campbelltown Local Government Area (LGA) in the 
suburb of Ingleburn. Campbelltown Road crosses the creek line being 
investigated as part of the proposed Campbelltown Road upgrade (Figure 1). 

The waterway which traverses the study area is a headwater tributary of 
Maxwell’s Creek which eventually flows into the Georges River to the north east 
of the study area.  

The indirect impacts to the aquatic physical environment (e.g. weed invasion, 
increased erosion) would be reduced provided standard construction practices are 
undertaken (e.g. erosion control, washing down of vehicles before and after 
leaving site). However, given the potential for any impacts to be carried 
downstream and for the purposes of determining potential habitat for threatened 
fish species, a greater area was explored during the field investigation and has 
been considered as being part of the wider study area. Therefore, the total study 
area (direct construction footprint plus area of indirect impact) includes the  
realignment of an 85m length of Maxwells Creek and bridge construction 
footprint measuring approximately 1700m2. The creek was surveyed during 
February 2011 to investigate a proposed culvert replacement however since this 
time the scope has been revised to instead consider bridge construction and creek 
realignment works. Only a portion of the creek was surveyed within a 60m radius 
of Campbelltown Road. . The results of the habitat assessments taken upstream 
and downstream have been used to predict the habitat condition and quality 
within the middle reaches of the creek line. This assumption is considered to 
provide a good indicator of the habitat along the creek, given the relatively 
homogenous vegetation community and topography of the immediately 
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surrounding land. Additional investigation to identify potential barriers to fish 
movement was undertaken where the Hume highway crosses the tributary in the 
northern section of the study area (Figure 2).  

The locality is defined as the 5 km area surrounding the study area. 

1.2.2 Proposed Activity 

Road and Marine Services (RMS) propose to upgrade Campbelltown Road and 
widen the existing road. As part of this proposal the existing culvert crossing 
would be removed and a bridge crossing is proposed to be installed. A creek 
realignment to the north of Campbelltown Road is proposed to accommodate the 
extra width of the road and bridge construction. The creek realignment is 
incorporated into this design to minimise flooding potential associated within the 
waterway. 

Based on the description of works provided by RMS, it is anticipated that 
approximately 85m of Maxwells Creek will be realigned approximately 15m 
north of the existing creek alignment to the north of Campbelltown Road 
(downstream) with a disturbance footprint of approximately 1700m2. Associated 
construction and ancillary works are predicted to occur within this 1400m2 
footprint.  

The surveyed area was inspected during February 2011 to investigate proposed 
culvert replacement works, however since this time the scope of works has been 
revised to include bridge construction and creek realignment of 85m. The 
investigated area was restricted to a 60m radius of the existing road with spot 
habitat location assessment completed where the Hume Highway crosses 
Maxwells Creek further downstream.  

The proposed bridge construction is proposed to be undertaken in two stages 
with one portion of the bridge to initially be completed. Following the first stage 
of bridge construction, traffic will be diverted to travel along the completed 
portion of the bridge while the second stage of the bridge is constructed.  

Clearing of native riparian vegetation will be required to allow for the 
establishment of access tracks and a stabilised working platform. The working 
platform is proposed to be a layer of clean rock to allow for the installation of 
bridge piles as well as establishing appropriate sediment and erosion controls. 
Bridge piles would be constructed within the creek bed positioned outside the 
low flow extent of the amended creekline. 

Realignment of Maxwells Creek to the north of Campbelltown Road is proposed 
to allow for the proposed bridge design. The creek realignment requires a 
temporary diversion of the creek flow into a channel to divert water flow away 
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from the works area during construction. This diversion inlet will be stabilised by 
suitable materials such as geotextile cloth and surface rocks. 

Prior to the water flow being permanently directed into the realigned channel 
instream landscaping works and revegetation of the riparian vegetation would be 
completed. Scour protection would be incorporated into the design both upstream 
and downstream to reduce the potential for increased erosion and sediment 
movement resulting from the proposal. Following bridge construction 
landscaping works would be finalised including the revegetation of riparian areas 
around the completed bridge and realigned creek channel. 

1.3 Aims 

The general aim of this report is to undertake an aquatic flora and fauna 
assessment of the study area and to determine the impact of the proposal on 
matters of conservation significance. 

The specific aims are listed below: 

• Conduct a literature review and database search for the study area; 

• Describe the natural values associated with the study area; 

• Map the locations of significant aquatic flora and fauna; 

• Undertake field surveys for habitat of threatened species and/or populations 
listed under the schedules of the FM and/or EPBC Acts that are known or 
likely to occur within the study area; 

• Undertake surface water quality testing of the headwaters of Maxwell’s 
Creek (including measurements of pH, Conductivity, Alkalinity, 
Temperature, and Turbidity); 

• Prepare Assessments of Significance under the FM Act and/or Significant 
Impact Criteria Assessments under the EPBC Act for threatened species, 
populations and ecological communities that are likely to be either directly or 
indirectly impacted by the proposal; and, 

• Provide recommendations to minimise environmental impacts from the 
proposal.  
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2.0 LEGISLATIVE REQUIREMENTS 
Environment Protection and Biodiversity Conservation Act 1999 
(Commonwealth)  

The EPBC Act is a Commonwealth mechanism that requires proposed actions to 
be assessed in terms of their potential impact upon “Matters of National 
Environmental Significance” (MNES). MNES currently listed under the EPBC 
Act are: 

• World Heritage properties; 

• Natural heritage places; 

• Wetlands of international importance (Ramsar wetlands, CAMBA, JAMBA 
and ROKAMBA); 

• Threatened species and ecological communities; 

• Migratory species; 

• Commonwealth marine areas; and, 

• Nuclear actions (including uranium mining). 

Where a potential impact on a MNES is likely to occur as a result of a proposed 
action, the significance of that impact must be assessed. Guideline criteria for 
determining whether an impact is significant are provided under the Act. Where 
a proposed action will, or is likely to, have a significant impact on a MNES, a 
Referral to the Commonwealth Environment Minister must be prepared. The 
purpose of the Referral is to determine whether a proposed action requires 
approval and/or controls under the EPBC Act. 

Environmental Planning and Assessment Act 1979 (NSW)  

One objective of the EP&A Act is to encourage the protection of the 
environment, together with the protection and conservation of native animals and 
plants, including threatened species, populations and ecological communities and 
their habitats. A second objective is to encourage the principles of ecologically 
sustainable development, including the precautionary principle as defined under 
the Protection of the Environment Administration Act 1991.  

Section 5A of the EP&A Act, and Section 94 of the Threatened Species 
Conservation Act (TSC Act) (as amended by the Threatened Species 
Conservation Amendment Act 2002) lists seven factors (Assessment of 
Significance) which are used to assess the likely impact of a development on a 
threatened species, populations (including their habitats) or Endangered 
Ecological Communities (EECs). If it is found that a significant impact is 
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expected for any threatened species, population or community a Species Impact 
Statement (SIS) is required (see below). 

Fisheries Management Act 1994 (NSW) 

The object of the FM Act is to conserve threatened species, populations and 
ecological communities of fish and marine vegetation native to NSW and to 
promote ecologically sustainable development, including the conservation of 
biological diversity. It also aims to reduce the threats faced by native fish and 
marine vegetation in NSW. 

As with the TSC Act and terrestrial species, if a planned development or activity 
is likely to have an impact on an aquatic threatened species, population or 
ecological community this must be taken into account in the development 
approval process. If the impact is likely to be significant, an SIS must be 
prepared and the Director-General of the Department of Premier and Cabinet’s 
Office of Environment and Heritage must agree to the development/activity. In 
some cases, the Minister for the Environment will also need to be consulted. 

A permit for dredging and reclamation works for the realignment of the 
headwaters of Maxwells Creek to the north of Campbelltown Road would 
generally be required (under Part 7 division 3 of the FM Act), however as a 
public authority, RMS is exempt from requiring a permit. Despite this exemption 
consultation with NSW DPI is required regarding these works in accordance with 
Section 199 of the FM Act. 

Section 199 of the FM Act requires public authorities to provide written notice to 
the Minister of the Department of Primary industries (DPI) of the proposed 
dredging and reclamation works and consider any response received within 28 
days of the notice. 

Section 219 of the FM Act states that fish passage cannot be blocked, and if 
works proposed have the potential to block fish passage a permit under Section 
220(1) of the Act is required. Given the temporary diversion of the creek during 
the construction phase of the project which has the potential to obstruct fish 
passage, a permit to block fish passage would be required for this project.  

Water Management Act 2000 (NSW) 

A controlled activity approval under the Water Management Act 2000 (WM Act) 
is required for certain types of developments and activities that are carried out in 
or near a river, lake or estuary (inclusive of first and second order streams). 
Guidelines on general riparian set backs are given based on the stream order of 
the waterway in discussion. As a second order creek, according to the NSW 
Department of Primary Industries (DPI) Guidelines for Riparian Corridors on 
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Waterfront Land (NSW DPI, 2012), a 20m Vegetated Riparian Zone (VRZ) 
should be maintained either side of the channel, in which development activities 
are limited. 

Under the WM Act, a controlled activity is described below: 

• The erection of a building or the carrying out of a work (within the meaning 
of the Environmental Planning and Assessment Act 1979); or  

• The removal of material (whether or not extractive material) or vegetation 
from land, whether by way of excavation or otherwise; or  

• The deposition of material (whether or not extractive material) on land, 
whether by way of landfill operations or otherwise; or  

• The carrying out of any other activity that affects the quantity or flow of 
water in a water source.  

Defences and exemptions relevant to the proposal are listed below: 

• Public authorities or local councils, or 

• An activity which only involves the removal of native vegetation that would 
otherwise be lawful. 

The proposed road widening, creek realignment and bridge construction are 
considered a controlled activity, however as the RMS are a public authority they 
are exempt from assessment under the WM Act. Despite this exemption as a 
responsible public authority all efforts to meet these guidelines should be 
undertaken.  

3.0 METHODOLOGY 
The study area was inspected on 2nd February 2012 by two ecologists. The 
general condition of the site was assessed and observations made of aquatic 
habitats and plant and animal species (as detailed below). During the site visit the 
weather was raining lightly and overcast. Heavy rains (55 mm) had preceded the 
survey the week prior on the 26th January 2012 (measures taken from the Bureau 
of Meteorology Campbelltown weather station). 

Since the initial site inspection undertaken during February 2012 revegetation 
works have been undertaken within the creekline south of Campbelltown Road. 
Photographs of the revegetation on site were taken by Hyder Consulting during 
25 January 2013 and were provided to Biosis (15/02/2013) to further inform this 
report. 
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3.1 Taxonomy 

The plant taxonomy (method of classification) used in this report follows the 
most recent Flora of New South Wales (Harden 1990; Harden 1992; Harden 
1993; Harden 2002). In the body of this report plants are referred to by both their 
common and scientific names when first mentioned.  

Names of vertebrates follow the Census of Australian Vertebrates (CAVs) 
maintained by the Department of Sustainability, Environment, Water, Population 
and Communities (DSEWPaC) (DEWHA 2009). In the body of this report 
vertebrates are referred to by both their common and scientific names when first 
mentioned. Subsequent references to these species cite the common name only.  

3.2 Literature and Database Review 

A list of the documents used to prepare this report is located in References.  

Records of threatened fish species were obtained from the OEH BioNet Atlas of 
NSW Wildlife online database resource from within 10 km of the study area 
(accessed 25/01/2012 and 18/02/2012).  

Records of threatened species, populations and ecological communities listed on 
the EPBC Act were obtained from the DSEWPaC Online EPBC Protected 
Matters Search Tool from within a 10 km radius of the study area (accessed 
25/01/2012 and 18/02/2013).  

Finally, records of threatened fish were reviewed through the NSW Primary 
Industries Fisheries Database for the combined Sydney Metropolitan and 
Hawkesbury Nepean CMA (merged CMAs as of January 2013). 

All database searches were conducted in January 2012 and revisited during 
January / February 2013. 

3.2.1 Stream order 

The Strahler method was used to determine the stream order of the headwaters of 
Maxwell’s Creek waterway flowing through and adjacent to the study area. The 
Liverpool topographic map 1:25,000 (third edition 9030-2S) (Land Information 
Centre 2001) was referred to when calculating stream order using the Strahler 
method. 

3.3 Aquatic Survey 

3.3.1 HABSCORE Assessment 

A HABSCORE assessment was completed on the headwaters of Maxwell’s 
Creek to provide a measure of the relative health of aquatic habitat. Barbour et 
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al. (1999) describes HABSCORE as a ‘visually based habitat assessment that 
evaluates the structure of the surrounding physical habitat that influences the 
quality of the water resource and the condition of the resident aquatic 
community’. 

HABSCORE assessments utilise visually based habitat characteristics to classify 
the quality of the water resource and the condition of the resident aquatic 
community. HABSCORE’s range from Poor to Optimal condition and reflect the 
current category condition of the water resource. Categories are derived from the 
sum of scores divided by the sum of the characters assessed. This provides an 
ecological indicator that produces information on the water resources available. 
The descriptors and categories for the HABSCORE assessment used in this 
survey are provided in Appendix 1. 

HABSCORE assessments are based on the presence and condition of the 
following features: 

• Pool substrate characterisation; 

• Pool variability; 

• Channel flow status; 

• Bank vegetation (score for each bank); 

• Bank stability (score for each bank); 

• Width of riparian zone (score for each bank); and, 

• Epifaunal substrate / available cover. 

The aquatic habitat within the study area was described in terms of four category 
types (Fairfull and Witheridge 2003) (Barbour et al. 1999). The four categories 
used to evaluate habitat value were Optimal, Suboptimal, Marginal or Poor, as 
detailed below: 

Optimal: watercourses that contain numerous large, permanent pools and 
generally have flow connectivity except during prolonged drought. They provide 
extensive and diverse aquatic habitat for aquatic flora and fauna; 

Suboptimal: watercourses that contain some larger permanent and semi-
permanent refuge pools, which would persist through prolonged drought 
although, become greatly reduced in extent. These watercourses should support a 
relatively diverse array of aquatic biota including some fish, freshwater crayfish 
and aquatic macroinvertebrates. There may also be some aquatic plant species 
present; 
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Marginal: watercourses that contain some small semi-permanent refuge pools 
which are unlikely to persist through prolonged drought. Flow connectivity 
would only occur during and following significant rainfall. These pools may 
provide habitat for some aquatic species including aquatic macroinvertebrates 
and freshwater crayfish; and, 

Poor: water courses or drainages that only flow during and immediately after 
significant rainfall. Permanent or semi-permanent pools that could provide refuge 
for aquatic biota during prolonged dry weather are absent. 

3.3.2 Water Quality Assessments 

Water quality sampling was undertaken at two locations downstream of the 
culvert crossing of the headwaters of Maxwell’s Creek using a Horiba Water 
Quality Meter. Where possible, measurements were taken ~30 cm below the 
surface. Variables measured in situ included pH, dissolved oxygen (DO), 
temperature, turbidity and electrical conductivity (EC). Water quality sampling 
provides an insight into current baseline conditions of aquatic habitats and assists 
in determining the suitability of habitats for fish and other aquatic biota. 
Alkalinity was also assessed using a Hach Alkalinity Kit. 

3.3.3 Incidental Observations 

General observations were also recorded, including water characteristics such as 
flow rates and colour, the presence of spawning areas (e.g. gravel beds, riparian 
vegetation, snags), refugia (e.g. deep pools) and presence of natural or artificial 
barriers to fish passage and the type of existing waterway crossing 
(roads/culverts) if present. 

In addition, any encounters or signs of vertebrates within the stream environment 
(e.g. amphibians, aquatic birds or reptiles) were also recorded. The relative 
abundance of stream algae and macrophytes were included as observations, to 
assess the degree of eutrophication. 

3.4 Threatened species likelihood of occurrence 
criteria 

The likelihood of occurrence assessment for threatened fish species was based on 
previous records collated from database searches, data collected during the field 
survey, the current (known) distribution range of these species, and the presence 
and condition of suitable habitat in the study area. The criteria to assess the 
likelihood of threatened fish species to occur within the study area, is presented 
in Table 1 on the following page. 
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Table 1: Likelihood of occurrence criteria for threatened fish species. 

Likelihood 
of 
occurrence 

Assessment Criteria 

Low Species considered to have a low likelihood of occurrence include species not recorded in 
the field surveys that fit one or more of the following criteria: 
• Have not been recorded previously in the study area or locality and the study area is 

beyond the known distribution or range. 
• Are dependant on a narrow range or specific habitats that do not or are not likely to 

occur in the study area. 
• Are considered locally extinct. 
• Are species that have a very limited range and highly specific habitat requirements. 

Moderate Species considered to have a moderate likelihood of occurrence include species not recorded 
in the field surveys that fit one or more of the following criteria: 
• There are infrequent records for the species in the study area and locality. 
• Preferential habitats of the species are present in the study area but these are mainly in a 

poor or modified condition. 
• May use or occur in habitats within the study area opportunistically during seasonal 

migration but are unlikely to be present on permanent basis as a populations or vagrant 
individuals.  

High Species considered to have a high likelihood of occurrence include species recorded during 
the field surveys or species not recorded that fit one or more of the following criteria: 
• Have a high incidence of previous records in the study area and locality.  
• Preferentially use habitats that are present in the study area which are abundant and/or 

in good condition. 
• Resident populations are known in the study area or locality. 
• Are known to regularly use habitats of the site or locality or are highly likely to visit the 

site during seasonal dispersal or migration. 

 

3.5 Limitations 

No targeted surveys were undertaken for threatened fish. Despite this limitation, 
the assessment of impact is based on the presence or absence of suitable habitat 
for these threatened fish (which is adequate to satisfy the requirements of the 
EP&A Act), and as such, these species are taken into account during the 
assessment even though they may not have been actively searched for during the 
survey.  

The NSW Fisheries Database data and records are not comprehensive. The 
Fisheries Database only contains information owned by NSW Department of 
Primary Industries (DPI NSW). Therefore the use of expected distributions of 
threatened aquatic species is a better measure of the potential occurrence of 
threatened species utilising the study area. 

The water quality parameters measured provide a snapshot of conditions at a 
given point in time. Some of these parameters typically exhibit a high degree of 
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temporal variation and can change substantially over small periods of time such 
as weeks, days and even hours, particularly in response to significant rainfall 
events.  

The entire creek line could not be surveyed due to OHS access restrictions within 
defence lands. This meant that only a portion of the creek was surveyed and 
results of the habitat assessments taken upstream and downstream have been 
used to predict the habitat condition and quality within the middle reaches of the 
creek line. This assumption is considered to provide a good indicator of the 
habitat along the creek, given the relatively homogenous vegetation community 
and topography of the immediately surrounding land. 
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4.0 RESULTS  
4.1 Current Survey  

Aquatic ecology assessments were carried out using a combination of habitat-
based assessment and water quality sampling. Survey effort was most rigorous 
downstream of the proposed bridge crossing to determine it’s suitability to 
provide potential habitat for threatened fish species. Further survey effort was 
conducted outside of the main Subject Site to determine whether barriers to fish 
movement were present downstream of the Subject Site. 

A total of four locations along the headwaters of Maxwell’s Creek were assessed 
during the field surveys. These site locations are shown in Figure 2. The 
completion of habitat assessments in the field was undertaken using 
HABSCORE methodology and noting general habitat characteristics. Raw data is 
presented in Appendix 1. 

4.1.1 Aquatic Fauna Habitat Assessment 

The headwaters of Maxwell’s Creek flows north east beneath Campbelltown 
Road where it traverses the study area. The creek line flows through a continuous 
relatively intact vegetation corridor. North of Campbelltown Road the creekline 
converges with another second order drainage line flowing south east across the 
shallow topography. At the confluence of these two second order creek the 
waterway becomes a third order stream. The tributary drains into Maxwell’s 
Creek and ultimately in the Georges River much further downstream. The 
headwaters of Maxwells Creek is classified as providing Class 2 moderate fish 
habitat, being a second order creek with clearly defined bed and bank structure, 
sustaining semi-permanent wetted habitat for aquatic species (Fairfull and 
Witheridge 2003). 

As a second order creek the Vegetated Riparian Zone (VRZ) as per the 
Guidelines for Riparian Corridors on Waterfront Lands (NSW DPI 2012) is 
considered to be 20m either side of the channel, however the current continuous 
vegetation surrounding the creekline extends well beyond this. Where the creek 
becomes a third order tributary the VRZ considered within the guidelines extends 
to 30m either side of the channel. The surrounding land are defence lands, 
historically used as a environment for army reserves to train within, and 
consequently the landscape has remained relatively undisturbed by surrounding 
development. Within the broader locality are semi rural properties, farming 
initiatives and commercial businesses.  
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Tributary of Maxwell’s Creek upstream 1 (MCT U/S 1) 

Waterbody type, size and flow characteristics 

Immediately upstream of the culvert crossing at Campbelltown Road the 
tributary enters the culvert along a steep incline which has been artificially hard 
surfaced. No water was present immediately upstream of the culvert despite 
heavy rains preceding the survey. Run off from the above Campbelltown Road 
has been directed into the culvert at this point. 

 

 

 

 

 

 

 

 

 

 

Plate 1: Campbelltown Road upstream entry into culvert crossing 

Habitat cover 

A dense stand of Blackberry has established upstream of the Campbelltown Road 
crossing. A riparian canopy was observed of Swamp Oak Casuarina glauca 
further upstream. Saplings of Swamp Oak were also observed to have grown up 
through the concreted hard surface with exotic grasses fringing the culvert entry. 
There is minimal habitat for fish at the culvert entrance upstream of 
Campbelltown Road. The habitat features at this location are considered to be 
poor as assessed using the HABSCORE habitat assessment methodology 
(Appendix 1). 

Threatened Species Habitats 

Habitats at this location were not suitable for any fish species including 
threatened aquatic species. The hard surfaced steep entrance to the culvert 
ensures water levels will not be high enough (except in a severe flooding event) 
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to connect the creekline with its upper reaches and pose a significant barrier to 
fish movement upstream of Campbelltown Road. 

 

 

 

 

 

 

 

 

 

 

Plate 2: Steep hard surfaced incline draining into the culvert 

This area south of Campbelltown Road has been modified since the completion 
of the site inspection undertaken February 2012, with the concrete drain being 
removed and significant reshaping of the landform to the southeast. Newly 
established native plantings and geofabric lining have now been installed. 

Tributary of Maxwell’s Creek downstream 1 (MCT D/S 1) 

Waterbody type, size and flow characteristics 

Immediately downstream of the culvert crossing at Campbelltown Road the 
tributary drains from the three box culvert into an ill-defined drainage line. Water 
did not collect in a defined pool draining from the culvert or flow quickly despite 
the heavy rains the days prior to the site investigation. The water levels were 
very shallow at approximately 25 cm deep at the exit of the culvert and are 
patchily connected flowing through a grassy understory.  

Habitat cover and riparian vegetation 

The surrounding riparian vegetation on the relatively level area above the creek 
is open forest to 30 m dominated by Eucalyptus tereticornis Forest Red Gum and 
Eucalyptus moluccana Grey Gum. The mid storey is a patchy mix of native and 
exotic species including natives Casuarina glauca Swamp Oak and Bursaria 
spinosa subsp. spinosa Blackthorn as well as exotic species Olea europaea 
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subsp. Cuspidata African Olive and Ligustrum sinense Small Leaved Privet. The 
ground layer vegetation is dominated by exotic grasses as well as Tradescantia 
fluminensis Wandering Dew, however, there are patches of native groundcover 
species throughout. In lower lying riparian areas the canopy is dominated by 
Swamp Oak and Eucalypt trees become sparse or absent.  

 

 

 

 

 

 

 

 

 

 

 

Plate 3: Tributary of Maxwell’s Creek flowing downstream from culvert crossing 

Lining the creekline Swamp Oaks form a patchy canopy with thickets of African 
Olive and scattered Small-leaved Privet. The creek banks and edges are densely 
vegetated with a mix of native and exotic species. Native flora species include 
Persicaria subsessilis Bristly Knotweed, Carex appressa Tall Sedge, Microlaena 
stipoides Weeping Meadow Grass and Oplismenus aemulus Basket Grass. Exotic 
species recorded at this location include; Wandering Dew, Rubus fruticosus 
Blackberry, Asparagus asparagoides Bridal Creeper and Paspalum dilatatum 
Paspalum.  

The creekline is not connected beyond the culvert and fish habitat at this terminal 
location is considered to be marginal (at best) as defined by the HABSCORE 
habitat assessment (Appendix 1). 

Threatened Species Habitats 

Aquatic habitats at this location were limited and not considered suitable for any 
threatened aquatic fish species give the extremely shallow nature of the 
waterway, clay based substrate, and absence of refuge features.  
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Plate 4: Woody vegetation established at downstream exit  of culvert  

Tributary of Maxwell’s Creek downstream 2 (TMC D/S 2) 

Waterbody type, size and flow characteristics 

Further downstream of the culvert crossing at Campbelltown Road the creekline 
becomes much more defined. The survey location was downstream of the 
confluence with another second order creekline and the water levels had peaked 
following the heavy rains received the week prior. Despite the creek being 
swollen and level with the bank, the stream depth remains shallow 
(approximately 1 m deep). Flows remain slow moving across the even terrain.  

Habitat cover and riparian vegetation 

Downstream from the Campbelltown Road crossing an unpaved road crossing 
the creek forms a barrier restricting the flow of the creek. Native macrophytes 
including Typha orientalis Bull Rush, Baumea articulata Jointed Twig Rush, 
Stuckenia pectinata Sago Pondweed and fallen woody debris provide some 
habitat for fish species. 

The riparian vegetation in this section of creek downstream of the Campbelltown 
Road crossing is in a suboptimal condition as defined by the HABSCORE habitat 
assessment (Appendix 1). The canopy is intact and dominated by native species 
and the mid storey and ground layers include a diversity of native species. The 
natural soil profile appears relatively undisturbed and regeneration of native 
species is occurring.  
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Plate 5: facing downstream of Maxwell’s Creek tributary 

Threatened Species Habitats 

Despite water levels having peaked to capacity and a reasonable mix of 
macrophyte cover and woody debris being present providing potential habitat for 
common aquatic species, the habitats at this location do not provide breeding 
habitat for any threatened fish species. Macquarie Perch and Australian Grayling 
require specific substrates and flow characteristics in which to deposit eggs. The 
creek line was observed to be highly turbid (263 and 405 NTU) with low oxygen 
levels (4.03 and 4.08 ppm) (Table 2). These water quality characteristics further 
reduce the suitability of the habitats available for a range of aquatic species 
including the Macquarie Perch and Australian Grayling. 

Tributary of Maxwell’s Creek downstream 3 (TMC D/S 3) 

Waterbody type, size and flow characteristics 

The creek line flows through a six box culvert beneath the Hume Highway. 
Despite the heavy rains there was minimal water within the culvert itself. The 
creek line enters a wide artificial lagoon where sediments carried downstream 
can settle.  
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Plate 6: Lagoon formed downstream of the Hume Highway crossing of Maxwell’s 
Creek tributary 

Habitat cover and riparian vegetation  

The surrounding area has been revegetated with indigenous Eucalyptus spp. This 
surrounding area has also been colonised by Acacia decurrens Black Wattle and 
Swamp Oak on the slopes leading into the lagoon and Bull Rush fringing the 
edges emerging within the lagoon. The ground layer vegetation is dominated by 
Chloris gayana Rhodes Grass. Within the lagoon itself there are dense stands of 
Bull Rush, mixtures of shading and fallen debris which provide a moderate mix 
of refuge aquatic species may utilise as habitat. 

Threatened Species Habitats 

Despite a variety of macrophytes present, water levels and woody debris 
providing habitat complexity within the man made lagoon downstream of the 
Hume Highway crossing for common aquatic species, there is disrupted 
connectivity to the tributary traversing the Study Area formed by deposits of soil 
and sedimentation at the exit of the culvert over time. Where soils have 
accumulated and vegetation has established fish passage is effectively blocked. 
Although the habitats present within the downstream lagoon are considered 
Suboptimal (Appendix 1) as assessed using the HABSCORE habitat assessment 
methodology the habitats at this location were not suitable for any threatened fish 
species.  
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Plate 7: Established vegetation in the soil accumulation at the Hume Highway 
crossing of Maxwell’s Creek tributary 

4.1.2 Water Quality 

The physio-chemical water quality results for this survey are detailed in Table 2. 
The water quality data is compared with guideline values such as the ANZECC 
guidelines for the Protection of Aquatic Ecosystems (ANZECC 2000).  

Conductivity and pH results were within the ANZECC guidelines (ANZECC 
2000) with high turbidity and suspended solids (obs). The very high turbidity 
recorded is likely to be higher than normal, given the recent heavy rains would 
have washed solids into the waterway immediately prior to the survey. Despite 
this the clay based substrate is expected to result in a high volume of suspended 
solids within the waterway. Results indicated dissolved and saturated oxygen 
levels were below the ANZECC guidelines, however this measure is likely to 
fluctuate throughout the day. Dissolved oxygen levels also vary widely with 
temperature especially in response to water depth. The depth of water within the 
headwaters of Maxwell’s Creek despite the heavy rains, was low (range 10-60 
cm) limiting the availability of oxygen within the water. The water quality 
measurements were taken at two locations downstream of Campbelltown Road 
approximately 100m apart. The weather during the field survey was warm and 
overcast (water temperature approximately 18°C) and dissolved oxygen levels are 
most likely lower than expected due to the temperature of the water during the 
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survey period. No water was present to be sampled immediately upstream of the 
Campbelltown Road crossing and the waterway was inaccessible downstream of 
the Hume Highway. 

Table 2: Water Quality Measurements 

Measurement  ANZECC Guideline 

Headwaters of 
Maxwell’s Creek 
downstream 1 of 
Campbelltown 
Road 

Headwaters of 
Maxwell’s Creek 
downstream 2 of 
Campbelltown 
Road 

Temp (ºC) - 18.98 18.18 
pH 6.5 – 8.0 6.84 6.70 
Conductivity (µS/cm) 125 – 2200 243 257 
D.O. (ppm) > 6.0 4.08 4.03 
Saturation (%) 85 – 110 45.5 41.6 
Turbidity (NTU) 6.0 – 50 263 405 
Alkalinity (as CaCO3 mg/L) - 100 120 

4.1.3 Significant Aquatic Species 

Since the initial report (February 2012), the Sydney Metropolitan CMA has 
recently been merged with the Hawkesbury Nepean CMA. Therefore updated 
searches were undertaken, with the following threatened fish being recorded 
within the broader Hawkesbury Nepean CMA;  

• Macquarie Perch Macquaria australasica; 

• Australian Grayling Prototroctes maraena  
 

• Trout Cod Maccullochella macquariensis; 

• Murray Cod Maccullochella peelii peelii; and, 

• Silver Perch Bidyanus bidyanus. 

Potential habitat of five threatened fish (Table 3) has been previously recorded 
within the surrounding catchments of the study area (NSW DPI fish database 
search, DSEWPaC Online EPBC Protected Matters Search Tool). The study area 
does not provide potential habitat for these species and therefore they have not been 
considered further.
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Table 3: Aquatic fauna listed on the FM and/or EPBC Acts that may occur in the local area 

Key:   1) Listed on the EPBC Act as Endangered (E) or Vulnerable (V)  
2) Listed on the FM Act as Endangered (E), Vulnerable (V) or Protected (P). 

Latin Name / 
Common Name 

EPBC 
Act1 

FM 
Act2 

Distribution and Habitat Likelihood of Occurrence? 

Fish 
Macquaria australasica 
 
Macquarie Perch 

E E The Macquarie Perch is found within the southern tributaries of 
the Murray Darling Basin (particularly the upstream reaches), 
Hawkesbury-Nepean and Shoalhaven river systems of NSW. 
This species inhabits rivers and lakes, utilising the upper 
reaches of rivers and their tributaries. Aquatic insects, 
crustaceans and molluscs form the main components of their 
diet. Breeding occurs is during spring and summer in shallow 
upland streams or flowing rivers. Lay demersal eggs upstream 
of shallow riffled flow over gravel bottoms. This species requires 
riffle over cobble and gravel substrates in which to spawn 
deposit eggs. Deep rock pools, overhanging vegetation and 
snags provide refuge habitat for this species. 
 

Low. No historical records of this species occur within 
the Maxwell creek system. Recent records of Macquarie 
Perch dating from 2008 occur within the Georges River 
which Maxwell's Creek eventually flows into. Prior to 
these records the species hadn't been recorded in the 
Georges River since 1894 (Andrew Bruce pers comm 
NSW DPI NSW January 2013). The creek line is highly 
disturbed, offering litter refuge habitat for fish species. 
The silt / clay based substrate makes this creek line 
unsuitable for breeding for Macquarie Perch. Despite 
this significant barriers to fish movement (including long 
lengths of shallow water and dry areas) occur 
downstream of the study area making colonisation of 
this creek line by Macquarie Perch improbable. 
 

Prototroctes maraena  
 
Australian Grayling 
 

V P The Australian Grayling is found in freshwater streams and 
rivers to the east and south of the Great Dividing Range 
extending from Sydney southwards. They prefer habitats with a 
moderate flow over clear gravelly substrates in coastal streams, 
and estuarine areas. Australian Grayling are omnivores feeding 
on aquatic algae and invertebrates. This species needs to 
migrate to and from the ocean to complete their lifecycle. 
Spawning occurs during late summer to autumn, in rivers with 
gravelly substrates where eggs are deposited. Spawn in April 
after upstream movement, larvae migrate to marine waters and 
return as juveniles. Larvae and young have a marine life stage 
before returning to freshwaters where they will remain. 
 

Low. No historical records of this species occur within 
this river system. This species has not been observed at 
this latitude for approximately 20 years. The creek line is 
highly disturbed, offering litter refuge habitat for fish 
species. The silt / clay based substrate makes this creek 
line unsuitable for breeding. Significant barriers to fish 
movement occur downstream of the study area making 
colonisation of this creek line by Australian Grayling 
improbable. 
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Latin Name / 
Common Name 

EPBC 
Act1 

FM 
Act2 

Distribution and Habitat Likelihood of Occurrence? 

Bidyanus bidyanus 
 
Silver Perch 

 V Silver perch are omnivorous. The diet contains aquatic plants, 
molluscs, earthworms and green algae, shrimp and aquatic 
insect larvae.  Adults migrate upstream in spring and summer to 
spawn. Juveniles also sometimes move upstream in response to 
rising water temperatures and levels. They spawn in spring and 
summer after an upstream migration, when large schools often 
form. Whilst spawning can occur during non-flood conditions, 
spawning activity can significantly increase during floods and/or 
environmental water releases.   

 

Low. Silver perch are found in lowland, turbid and slow-
flowing freshwater rivers. They prefer fast-flowing, open 
waters, particularly those containing rapids and races. 
However, they also inhabit warm, sluggish water with 
cover provided by large woody debris and reeds. No 
historical records of this species occur within this river 
system. The creek line is upstream and downstream of 
the study area are highly disturbed, offering litter refuge 
habitat for fish species. Significant barriers to fish 
movement occur downstream of the study area making 
colonisation of this creek line improbable.  

 

Maccullochella peelii peelii 
 
Murray Cod 
 

E  Murray Cod generally associated with deep holes in freshwater 
rivers, preferring habitats with instream cover such as rocks, 
stumps, fallen trees or undercut banks. A ‘sit-and-wait’ predator, 
its diet contains fish, crayfish and frogs. Murray cod undertake 
upstream spawning migrations. The species matures at 4 to 5 
years of age and 500-600mm total length, and spawns in spring 
and early summer when water temperatures exceed about 15°C. 
Larvae drift downstream for 5-7 days, particularly by night in 
spring and summer (late-October-mid-January, peaking from 
mid-November-mid-December). 

Low. No historical records of this species occur within 
this river system. The creek line is upstream and 
downstream of the study area are highly disturbed, and 
the study area offers litter refuge habitat for Murray Cod. 
Significant barriers to fish movement occur downstream 
of the study area making colonisation of this creek line 
improbable.  
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Latin Name / 
Common Name 

EPBC 
Act1 

FM 
Act2 

Distribution and Habitat Likelihood of Occurrence? 

Maccullochella 
macquariensis 
 
Trout Cod 

E E The species is usually associated with deeper water (pools) and 
instream cover such as logs and boulders. In the Murray River 
Trout Cod occupy slightly faster-flowing locations. Spawning 
occurs in late spring (mid-October-mid-November). Eggs are 
deposited on hard substrates such as logs and rocks. The diet 
includes fish, yabbies, aquatic insect larvae, shrimp and 
freshwater prawns.   

There are now only three self-sustaining populations of Trout 
cod remaining in the wild (freshwater). The largest is in the 
Murray River between Yarrawonga and Barmah (approximately 
200 km of river) the others are small translocated populations 
present in Cataract Dam, and in the Sevens Creek near Euroa in 
Vic. 

Low. No historical records of this species occur within 
this river system. Given the limited refuge habitat 
available for this species and the disjunct location of 
existing populations from Maxwells Creek, the study 
area is highly unlikely to provide habitat for Trout Cod. 
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5.0 IMPACT ASSESSMENT 
Direct impacts of the proposal involve the removal of native riparian vegetation 
along the eastern and western banks of the headwaters of Maxwell’s Creek. The 
primary impact would be during the creek realignment where vegetation within 
the vegetated riparian zone (VRZ) (including the core riparian zone) would be 
removed and /or disturbed by the proposed works. The VRZ within the proposal 
area assessed by Hyder Consulting is calculated to be 2277.5m2 assuming a 20m 
VRZ either side of the creekline. The expected area of disturbance of 
approximately 1700m2 is assumed to be entirely within the VRZ.  

Another direct impact associated with realigning the creek is the potential for the 
obstruction of fish passage associated with the temporary creek diversion during 
construction. The design of the bridge crossing over Maxwells Creek would 
create an increased area of shading associated with the widening of the road and 
two sections of the bridge being constructed. This can also reduce the likelihood 
for fish to pass beneath the bridge where solid shading is present.  

Bridge piles are proposed to be constructed in stream, outside the low flow extent 
of the waterway. The hydrological report for the proposed bridge and creek 
realignment for Campbelltown Road identifies that the works would have a 
minor impact on flow depths and velocities. It is anticipated that the works will 
not pose a risk to stream stability and no morphological changes are expected as 
a result of the proposal (Lyall and Associates 2013)  Despite this, works being 
undertaken instream and the installation of instream piles are likely to increase 
turbidity and increase erosion potential through turbulence against hard pile 
structures in stream. Changes to the natural processes of sediment erosion, 
transport and deposition have the potential to diminish the quality of fish habitats 
available, increase the fish disease potential and / or facilitate environments that 
are more suitable to exotic species.  

Habitat for common aquatic species would be reduced through the temporary 
removal of large woody debris, disruption / removal of instream macrophyte 
vegetation and potential for increased turbidity and reduced water quality. 
Despite the proposed works reducing habitat for common aquatic species the 
proposal would not result in the loss of any habitat for threatened fish species. 

Indirect impacts to the physical environment (e.g. weed invasion, increased 
erosion potential downstream) are expected to be limited provided good standard 
practices during and post construction are adhered to. The range of indirect 
impacts resulting from the bridge construction and creek realignment and 
temporary creek diversion are numerous and include; reduced water quality 
downstream, increased bank instability and sedimentation potential, reduced 
ecosystem functioning, reduced species diversity and increased edge effects 
through riparian vegetation removal. 
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5.1 Potential Impacts on Aquatic Fauna 

Where there is potential habitat (foraging or breeding resources) for threatened 
species in the study area, further consideration must be given to the potential 
impact of the proposal on these species. There are five threatened fish species 
with a low likelihood of occurrence within the Study area; Macquarie Perch, 
Australian Grayling, Trout Cod, Murray Cod and Silver Perch The proposal may 
impact on threatened species by causing any of the following: 

• Death or injury of individuals. 

• Loss or disturbance of limiting foraging resources, and/or, 

• Loss or disturbance of limiting breeding resources. 

Limiting resources are specialised habitat components that species are dependent 
on for their ongoing survival. Such limiting resources are predominantly 
associated with specialised breeding habitats (such as cobble substrate beds or 
well developed riffle habitats) that occur at low densities, with high levels of 
competition from a range of species. However, for some species, limiting 
resources include specialised foraging habitats that have a restricted distribution. 

EP&A Act Assessments of Significance 

There is a low likelihood of occurrence for four species listed on the FM Act to 
use potential habitat within the study area; Macquarie Perch, Trout Cod, Silver 
Perch and Australian Grayling (Table 3). 

Table 3 summarises the possible impacts from the proposal on the four FM Act-
listed threatened fauna with potential habitat in the study area, and determines the 
need for Seven Part Tests (EP&A Act). Based on the nature of the proposal (see 
Section 1.2.2), database interrogation, literature review regarding the ecology of 
each species, and information gathered during field surveys within the study area, 
the four listed species are considered as unlikely to be subject to negative impacts 
resulting from the proposal. Accordingly, no Seven Part Tests have been 
recommended for these species.  

A Species Impact Statement is not recommended for any aquatic fauna species. 

EPBC Act Assessments of Significance 

The Macquarie Perch, Trout Cod and Murray Cod are listed as Endangered under 
the EPBC Act have a very low likelihood of occurrence to occur in the study 
area: 
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As shown in Table 3, no limiting breeding or foraging habitat is expected to be 
impacted for these species and therefore, they have not been considered further. 

The Australian Grayling is listed as Vulnerable under the EPBC Act and has a 
very low likelihood of occurrence in the study area. As shown in Table 3, no 
limiting breeding or foraging habitat is expected to be impacted for the Australian 
Grayling and therefore this species has not been considered further. 

5.2 Potential Impacts on Aquatic Habitat 

5.2.1 Key threatening Processes 

No threatened fish species have habitat within the headwaters of Maxwell’s Creek 
within the vicinity of the study area. 

Key Threatening Processes (KTPs) are listed under the TSC, FM and/or EPBC 
Acts as they are considered to adversely affect threatened species, populations or 
ecological communities or if they could cause species, populations or ecological 
communities that are not threatened to become threatened. 

The proposal may include the following Key Threatening Processes which can 
impact on aquatic habitats protected under the FM Act. 

Degradation of native riparian vegetation along NSW water courses 

‘The degradation of native riparian vegetation along NSW water courses’ is listed 
as a KTP under Schedule 6 of the FM Act. The Final Determination in the FM 
Act for this KTP lists some of the impacts as: 

• Increasing the amount of sediment and nutrients reaching streams as runoff, 
and increasing light penetration of the water body; 

• Reducing the inputs of organic carbon, via leaves, twigs, and branches; 

• Reducing the amount of large woody debris entering the aquatic ecosystem 
and thereby negatively impacting on habitat and spawning sites of several 
vulnerable and endangered species listed under the FM Act; and, 

• Destabilising river banks. 

The proposal will involve the removal of native and degraded riparian vegetation 
is expected to occur. This will be kept to a minimum, however, the removal of 
native vegetation may increase the chance of weed species establishing in the 
currently minimally disturbed riparian vegetation. Given that there will be 
minimal loss of this vegetation it is unlikely to result in an increase in the intensity 
of any of the impacts above associated with this KTP. 
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Removal of large woody debris from NSW rivers and streams 

Removal of large woody debris from NSW rivers and streams’ is a KTP listed 
under the FM Act. During the construction phase of the proposal the creek bed 
will be excavated to accommodate the wider culvert. Any large woody debris 
removed during this process should be stockpiled for later re-integration within 
the creek line. Provided this measure is taken there should be no net loss of woody 
debris within the creek line as a result of the proposal and this KTP will not be 
triggered. 

Changes in drainage patterns and water quality 

‘Alteration to the natural flow regimes of rivers, streams, floodplains and 
wetlands’ is a KTP listed under Schedule 3 of the TSC Act. Alteration to natural 
flow regimes can occur through reducing or increasing flows, altering seasonality 
of flows, changing the frequency, duration, magnitude, timing, predictability and 
variability of flow events, altering surface and sub-surface water levels and 
changing the rate of rise or fall of water levels (NSW Scientific Committee 2002). 

The proposal will alter the natural flow regime of the headwaters of Maxwells 
Creek during construction. During which the flow will be diverted and post 
construction the creek will be realigned to the north. During and post construction 
there is the possibility that works may increase the volumes of sediments carried 
downstream and reduce water quality occurring downstream. The design of the 
proposed bridge should abide by the category three water quality objectives to 
minimise erosion and sediment run off as well as maintaining bank stability. The 
design should also follow the Fish passage requirements for water way crossings 
(Fairfull and Witheridge 2003). The design currently includes rock rip rap and 
scour protection within the new bridge abutments and rock rip rap along the 
northern bend of the proposed creek alignment to minimise erosion potential 
(Lyall and Associates 2013). Provided these guidelines are implemented the 
increased sediment run off should be reduced and current water quality standards 
should be maintained. Prior to and during construction installation of erosion and 
sediment control devices will assist with reducing the potential for sedimentation 
of Maxwells Creek. 
Instream structures and other mechanisms that alter natural flow  

'Instream structures and other mechanisms that alter the natural flow of the 
waterway' is a KTP listed under the FM Act. Alteration to natural flow regimes 
can occur by reducing or increasing flows; altering the seasonality of flows; 
changing the frequency, duration, magnitude, timing, predicability and variability 
of flow events; altering surface and subsurface water levels; and changing the rate 
of rise or fall of water levels. Instream works will be undertaken during the creek 
alignment which will alter the natural flow regime of the water way. The bridge 
design also involves the construction of instream piles  within the creekline which 
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has the potential to increase turbulence and scouring in stream. The hydrological 
investigation (Lyall and Associates 2013) for the proposed bridge and creek 
realignment for Campbelltown Road identifies that the works would have a minor 
impact on flow depths and velocities. It is anticipated that the works will not pose 
a risk to stream stability and no morphological changes are expected as a result of 
the bridge construction. 
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6.0 RECOMMENDATIONS 
The RMS’ road development and impact on habitat amelioration policy states that “in 
principle, the planning and construction of roads should, in order of consideration 
endeavour to: 

1. Avoid impacts on habitat though the planning process; 

2. Minimise impacts on habitat through the planning process; 

3. Mitigate impacts on habitat, through the use of a range of amelioration measures 
(RTA 2001)”; and, 

4. Offset unavoidable residual impacts. 

Where possible, important ecological features identified in the local area should be 
avoided during the design phase. Where feasible, the design of the road widening, bridge 
construction and creek realignment should minimise impacts on habitat, such as removing 
large woody debris and snags which provide important fish habitat. This has been achieved 
through revisions of the road design to minimise potential impacts. In addition, where large 
woody debris is removed they will be replaced in appropriate area to improve and maintain 
fish habitat. 

A number of measures to mitigate the potential impacts on biodiversity resulting from the 
proposal have been developed to maintain biodiversity throughout the study area and wider 
locality. Given that the proposal is not considered to have a significant impact on 
threatened biodiversity, offsets have not been recommended.  

A summary of potential implications of development of the study area and 
recommendations to minimise impacts during the detailed design and construction phases 
of the proposal is provided in Table 4 below. These recommendations should be included 
in any Construction Environmental Management Plan being developed. 

Table 4: Potential implications of developing the study area and recommendations to 
minimise ecological impacts  

Activity Safeguard 

Removal of native 
vegetation for the 
construction footprint, 
access track and creek 
realignment 

• All efforts should be made to maintain a 20 m VRZ or restrict 
disturbances to the outer 50% of the VRZ in accordance with 
the NSW Office of Water Guidelines for Riparian Corridor on 
Waterfront Land ( NSW DPI 2012). Where encroachment on 
the outer VRZ occurs appropriate offsetting of the VRZ should 
be considered as per the guidelines. Given that impacts would 
occur to the core riparian zone as part of the creek alignment, 
appropriate  mitigation measures should be employed to reduce 
this impact and facilitate the long term integrity of the riparian 
vegetation  rehabilitation. 
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Activity Safeguard 

• Clearing of vegetation should be undertaken in accordance 
with Guide 1 Pre-clearing process and Guide 4 Clearing of 
vegetation and removal of bushrock of the RMS Biodiversity 
Guidelines. 

• Clearing limits will be discussed with site personnel during site 
inductions. Clearing limits should be visibly marked and 
confirmed with an RMS site representative prior to any 
removal activities.  

• Areas of the study area that are subject to temporary impacts 
(e.g. access tracks and working platform) should be 
revegetated. Access into adjacent areas of native vegetation 
would be restricted prior to and during construction using  
highly visible temporary fencing to ensure that clearing does 
not extend beyond the area necessary (Guide 2 Exclusion zones 
of the RMS Biodiversity Guidelines).  

• Prior to and during construction, install appropriate erosion and 
sedimentation control devices, to assist in reducing the 
potential for sedimentation of Maxwells Creek. 

• Monitor disturbed areas and manage any weed growth to 
ensure the works do not exacerbate the spread of weeds.  

• Ensure all vehicles or other machinery that enters the site is 
clean and free of weed propagules and soil that my spread soil 
pathogens. 

Excavation of unsuitable 
material 

• Clearing of vegetation should be undertaken in accordance 
with Guide 1 Pre-clearing process and Guide 4 Clearing of 
vegetation and removal of bushrock of the RMS Biodiversity 
Guidelines. 

• Large woody debris removed for the proposal should be 
salvaged and relocated within study area of Maxwells Creek 
riparian zone. 

Establishing a temporary 
creek diversion  

• Monitoring should be undertaken to ensure increased 
sedimentation and erosion do not impact on the downstream 
aquatic ecological communities. AUSRIVAS aquatic 
macroinvertebrate surveys are a suitable method to detect 
potential changes in macroinvertebrate communities resulting 
from upstream disturbances. Such a monitoring program would 
be initiated prior to construction commencing in order to 
establish a baseline dataset of the existing aquatic community 
and continue for a pre-determined length of time after 
construction has completed. 

• Erosion and sedimentation control measures are to be 
implemented prior to riparian vegetation clearance. 

• Woody debris or stags should be retained for fish habitat 
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Activity Safeguard 

within the waterway or if removal is required for the proposal, 
should be relocated in stream out of the area of proposed 
activity. If this cannot be achieved during works, these habitats 
should be replaced post-construction. 

• To further minimise impacts construction works should be 
scheduled to be completed during drier months of the year 
(winter season) where possible. 

General proposed activities • All site personnel would be made aware of the biodiversity 
values of the study area including threatened species, no-go 
areas and responsibilities under legislation during their site 
induction prior to works commencing.  

• Post works, the creek within the immediate construction 
footprint would be remediated to pre-construction or improved 
conditions (e.g. height, substrate and presence of large woody 
debris). If woody debris is removed from the creek prior to or 
during construction, it should be relocated elsewhere within 
Maxwells Creek. If woody debris can not be reinstated a 
permit to remove these habitat features are required as part of 
the dredging and reclamation works. 

• Design objectives for the bridge installation should follow the 
Fish passage requirements for water way crossings (Fairfull 
and Witheridge 2003). In particular the design should aim to 
meet the water quality objectives for a Class 2 waterway. 
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7.0 CONCLUSION 
This report assesses the ecological significance of threatened aquatic species that 
occur, or have the potential to occur, within the area affected by the proposal, in 
accordance with the FM Act and the EPBC Act. 

No threatened aquatic species were recorded during the current survey. There is a 
very low likelihood of occurrence of Macquarie Perch, Murray Cod, Trout Cod, 
Silver Perch and Australian Grayling utilising resources within the study area 
and therefore the proposal is unlikely to result in negative impacts to any of these 
species.  

Assessments of Significance under the FM Act are not required given the lack of 
potential breeding or refuge habitat for these species within the study area. 

The habitat value of the headwaters of Maxwell’s Creek within the study area for 
fish species was considered overall to be suboptimal. Habitat assessments were 
taken at different spot locations with results varying from poor to suboptimal 
dependent primarily on disruptions to connectivity observed within the creek line 
but also on habitat complexity and substrate characterisation. Downstream of 
Campbelltown Road the creek line provides a mix of favourable habitat features 
available for epifaunal colonisation. The proposed bridge construction and creek 
alignment as part of the Campbelltown Road upgrade and widening is unlikely to 
impact the habitat values of the headwaters of Maxwell’s Creek. Indirect impacts 
such as increased sedimentation and erosion should be controlled during the 
construction works. A number of recommendations have been made to reduce 
the potential impact on aquatic habitat values within the study area (Section 6.0). 

A permit will be required under Section 220(1) of the FM Act for the potential to 
block fish passage during the diversion of the creek as part of the realignment 
works. This permit needs to be in place before any work can commence. Another 
consideration for the purpose of this work is that while RMS are exempt from 
requiring a permit to undertake dredging and reclamation works, under Section 
199 of the FM Act, RMS are required to notify DPI of the proposed dredging / 
reclamation works. 

Overall, the proposal is considered unlikely to have a significant impact on 
aquatic threatened species listed under the FM and/or the EPBC Acts. The 
preparation of a Species Impact Statement (FM Act) or a Referral (EPBC Act) is 
not considered necessary for any threatened aquatic species as a result of the 
proposal. 
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FIGURES 
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Figure 1: Location of the study area in a regional context 
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Figure 2: Overview of the study area and subject site  



 

B I O S I S  R E S E A R C H   Appendices 39 

APPENDICES 
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APPENDIX 1 
 HABSCORE Descriptors and Categories 

Modified HABSCORE Assessment. Modified from (Barbour et al. 1999) used for aquatic 
habitat assessments. 
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Table 5: HABSCORE Results for headwaters of Maxwell’s Creek 

  

Upstream of 
Campbelltown 

Road 

Downstream 
1 of 

Campbelltown 
Road 

Downstream 
2 of 

Campbelltown 
Road 

Downstream 
of Hume 
Highway 
crossing 

  

02/02/2012 
High Gradient     

Riffle Quality N/A N/A N/A N/A 
Embeddedness N/A N/A N/A N/A 

Velocity-depth regime N/A N/A N/A N/A 
      

Low Gradient     

Pool substrate characterisation 0 6 15 12 

Pool variability 1 5 10 13 

      

High and Low Gradient     

Channel Flow Status 1 5 14 11 

Bank vegetation - LB 1 5 8 6 

Bank vegetation - RB 1 5 8 6 

Bank Stability - LB 6 7 8 8 

Bank Stability - RB 6 7 8 8 

Width of riparian zone - LB 2 10 10 4 

Width of riparian zone - RB 2 10 10 4 
Epifaunal substrate / available 

cover 0 
3 13 10 

      

  14% 45% 74% 59% 

  Poor Marginal Suboptimal Suboptimal 

      

< 25 = Poor     

      

26 - 50 = Marginal     

      

51 - 75 = Suboptimal     

      

> 76 = Optimal     
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THREATENED FLORA SPECIES IN THE LOCAL 
AREA 
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Threatened Flora Species and Populations 
 

Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat  Likelihood of occurrence within the 
study area 

Acacia pubescens Downy Wattle Vulnerable Vulnerable Known from Cooks River/ Castlereagh Ironbark Forest, 
Shale/ Gravel Transition Forest and Cumberland Plain 
Woodland. Occurs on alluviums, shales and at the 
intergrade between shales and sandstones 

Moderate. 

Potential habitat in CPW in the study 
area.  

Allocasuarina 
glareicola 

 Endangered Endangered 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 Eucalyptus 
parramattensis, Eucalyptus fibrosa, Angophora bakeri, 
Eucalyptus sclerophylla and Melaleuca decora. 

Low. 

No potential habitat in study area. 

Asterolasia elegans - Endangered Endangered Found in sheltered forests on mid- to lower slopes and 
valleys on Hawkesbury Sandstone. Known from only seven 
populations north of Sydney in the Baulkham Hills. 
Hawkesbury and Hornsby Local Government Areas. 

Low.  

No records in the locality. 

No potential habitat in the study area.  

Caladenia tessellata Thick-lipped 
Spider-orchid 

Endangered Vulnerable Known from the Sydney area (old records), Wyong, 
Ulladulla and Braidwood in NSW. Generally found in grassy 
sclerophyll woodland on clay loam or sandy soils, though 
the population near Braidwood is in low woodland with 
stony soil. 

Low.  

No records in the locality. 

No potential habitat in the study area. 



 
 Ecological Assessment   
Page 120 Hyder Consulting Pty Ltd-ABN 76 104 485 289 
  

 

Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat  Likelihood of occurrence within the 
study area 

Callistemon linearifolius Netted Bottle 
Brush 

Vulnerable  Grows in dry sclerophyll forest on the coast and adjacent 
ranges, chiefly from Georges River to the Hawkesbury 
River. 

Low.  

There are three records within 5 to 10 
kilometres of the study area associated 
with the Georges River, dating from 
1908 to 1951.  

No potential habitat in the study area. 

Cynanchum elegans White-flowered 
Wax Plant 

Endangered Endangered A climber restricted to the east coast of NSW, inland to 
Merriwa. Occurs on margins of dry rainforest, also littoral 
rainforest, open forest and woodland, and scrub. 

Moderate.  

One record approximately 2.5 
kilometres west of the study area. 

Potential habitat in the study area.  

Dillwynia tenuifolia  Vulnerable Vulnerable The core distribution is on the Cumberland Plain from 
Windsor to Penrith east to Deans Park; in Liverpool LGA 
the species has been recorded from Voyager Point and 
Kemps Creek. 

May be locally abundant within scrubby/dry heath areas 
within Castlereagh Ironbark Forest and Shale Gravel 
Transition Forest; may also be common in transitional areas 
where these communities adjoin Castlereagh Scribbly Gum 
Woodland.  

Low. 

Disjunct populations of this species 
occur at Kemps Creek and Voyager 
Point, near the southern limit of the 
species. The closest records to the 
study area are 7.5 kilometres to the 
north-west and 9.5 kilometres to the 
south-east in the Holsworthy Military 
Area. 

No potential habitat in the study area.  
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Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat  Likelihood of occurrence within the 
study area 

Diuris aequalis Buttercup 
Doubletail 

Vulnerable Endangered Recorded in forest, low open woodland with grassy 
understorey and secondary grassland on the higher parts of 
the Southern and Central Tablelands. The Type location is 
at Liverpool, however this and other questionable early 
records from the Sydney metropolitan area are unlikely 
based on current knowledge of the species. 

Low. 

One dubious record in Liverpool 
approximately 5 kilometres from the 
study area, dated from 1905. 

Eucalyptus nicholii Narrow-leaved 
Black Peppermint 

Vulnerable Vulnerable Natural distribution confined to the New England Tablelands 
of NSW, where it occurs from Nundle to north of Tenterfield. 
Widely planted as an urban street tree and in gardens. 

Moderate. 

May occur as planted street or garden 
tree. 

The study area is outside the natural 
range of this species, and any records in 
the locality are not of conservation 
significance. 

Eucalyptus scoparia Wallangarra White 
Gum 

Endangered Vulnerable In NSW it is known from only three locations near 
Tenterfield, including Bald Rock National Park. Widely 
planted as an urban street tree and in gardens. 

Moderate.  

May occur as planted street or garden 
tree. 

The study area is outside the natural 
range of this species, and any records in 
the locality are not of conservation 
significance.  

Grevillea parviflora 
subsp. parviflora 

Small-flower 
Grevillea 

Vulnerable Vulnerable A low spreading to erect shrub occurring on sandy clay 
loam soils, often with lateritic ironstone gravels. Generally 
found on crests, upper slopes or flats. Distribution generally 
associated with Nepean and Georges Rivers. Small 
populations occur at Kemps Creek & Voyager Point. 

Low. 

Records 3 kilometres east of study area 
in Defence lands. 

No potential habitat in the study area. 
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Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat  Likelihood of occurrence within the 
study area 

Gyrostemon thesiodes  Endangered  Grows on hillsides and riverbanks and may be restricted to 
fine sandy soils. Within NSW, has only ever been recorded 
at three sites, to the west of Sydney, near the Colo, 
Georges and Nepean Rivers 

Low. 

There is a record in the vicinity of the 
site from 1966; the accuracy of this 
record is specified as 10000 metres and 
it is likely to be closer to the Georges 
River. 

No potential habitat within the study 
area.  

Hibbertia sp. 
“Bankstown” 

 Critically 
Endangered 

Critically 
Endangered 

Currently known from one population of less than 50 mature 
individuals (October 2006) in Area 5, Bankstown Airport, 
NSW. This population is found in highly modified Georges 
River Tertiary Alluvium Floodplain Communities which, due 
to vegetation clearance and modification are currently 
maintained as grasslands. Occurs on Sandy Tertiary 
Alluvium with high silt content. 

Low.  

Study area does not contain tertiary 
alluvium geology.  

Leucopogon exolasius Woronora Beard-
heath 

Vulnerable Vulnerable Found along the upper Georges River area and in 
Heathcote National Park. Occurs in woodland on 
sandstone. 

Low. 

No potential habitat in the study area.  

Leucopogon fletcheri 
subsp. fletcheri 

 Endangered  Occurs in dry eucalypt woodland or in shrubland on clayey 
lateritic soils generally on flat to gently sloping terrain along 
ridges and spurs. Restricted to north-western Sydney 
between St Albans in the north and Annangrove in the 
south, within the local government areas of Hawkesbury, 
Baulkham Hills and Blue Mountains. 

Low. 

One 1989 record in sandstone 
woodland on defence land 
approximately 7.5 kilometres to south-
east of study area. This record is not 
referred to in the final determination or 
species profile. 
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Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat  Likelihood of occurrence within the 
study area 

Marsdenia viridiflora 
subsp. viridiflora 

 Endangered 
population  

 A climber with twining stems to 4 metres high that typically 
grows in vine thickets and open shale woodland. Occurs as 
very scattered plants with recent records from Prospect 
Reservoir, Cabramatta Creek, Smithfield and the former 
Australian Defence Industries site at St Marys. 

High. 

There are recent records of this species 
close to the site – one dated from 2009 
approximately 1 kilometre north of the 
study area, recorded from CPW. 

Melaleuca biconvexa Biconvex 
Paperbark 

Vulnerable Vulnerable Scattered and dispersed populations found in the Jervis 
Bay area in the south and the Gosford-Wyong area in the 
north. Generally grows in damp places, often near streams 
or low-lying areas on alluvial soils of low slopes or sheltered 
aspects. 

Low. 

No records in locality. 

No potential habitat within study area.  

Melaleuca deanei Deane's Melaleuca Vulnerable Vulnerable A shrub that typically grows in wet heath on sandstone. 
Known from two areas in the north and south of Sydney 
(Ku-ring-gai/Berowra and Holsworthy/Wedderburn areas) 
with isolated occurrences in the Blue Mountains, Nowra and 
Central Coast areas. 

Low. 

There are four records of this species in 
sandstone areas 7.5 kilometres to 10 
kilometres from study area 

No potential habitat within study area. 

Persoonia hirsuta Hairy Geebung Endangered Endangered The Hairy Geebung has been recorded in the Sydney 
coastal area, the Blue Mountains area and the Southern 
Highlands. The Hairy Geebung is found in sandy soils in dry 
sclerophyll open forest, woodland and heath on sandstone. 
It is usually present as isolated individuals or very small 
populations. 

Low. 

There are records near the study area. 

No potential habitat within study area.  
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Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat  Likelihood of occurrence within the 
study area 

Persoonia nutans Nodding Geebung Endangered Endangered An erect to spreading shrub restricted to the Cumberland 
Plain in western Sydney, between Richmond in the north 
and Macquarie Fields in the south.  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. 

Low. 

No potential habitat within study area.  

Pimelea curviflora var. 
curviflora 

- Vulnerable Vulnerable A small shrub 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. Distribution associated with 
shaley/lateritic soils over sandstone and shale/sandstone 
transition soils on ridgetops and upper slopes amongst 
woodlands. 

Low. 

No potential habitat within study area. 

Pimelea spicata Spiked Rice 
Flower 

Endangered Endangered A small spreading or erect shrub Cumberland Plain and 
coastal Illawarra. In western Sydney, occurs an undulating 
topography of substrates derived from Wianamatta Shale in 
associated with Cumberland Plain Woodland. 

High. 

There are records near the study area. 

Potential habitat within the study area. 

Pomaderris brunnea Rufous 
Pomaderris 

Vulnerable Vulnerable Found in a very limited area around the Colo, Nepean and 
Hawkesbury Rivers, including the Bargo area. Grows in 
moist woodland or forest on clay and alluvial soils of flood 
plains and creek lines. 

Low. 

No records in the locality of the study 
area.  

No potential habitat within study area. 
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Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat  Likelihood of occurrence within the 
study area 

Pterostylis gibbosa Illawarra 
Greenhood 

Endangered Endangered Known from a small number of populations in the Hunter 
region (Milbrodale), the Illawarra region (Albion Park and 
Yallah) and the Shoalhaven region (near Nowra). It is 
apparently extinct in western Sydney which is the area 
where it was first collected (1803). All known populations 
grow in open forest or woodland, on flat or gently sloping 
land with poor drainage. 

Low. 

No records in the locality of the study 
area.  

No potential habitat within study area. 

Pterostylis nigricans Dark Greenhood Vulnerable  Coastal heathland with Heath and lower-growing heath with 
lichen-encrusted and relatively undisturbed soil surfaces, on 
sandy soils. Occurs in north-east NSW north from Evans 
Head, and in Queensland. 

Low. 

One record from 1967 in the locality. 
The record is outside the known range 
for this species.  

No potential habitat within study area. 

Pterostylis saxicola Sydney Plains 
Greenhood 

Endangered Endangered A ground orchid known from few populations in western 
Sydney. Distribution restricted 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. 

Low. 

Six records of this species between 5 
kilometres and 10 kilometres south-east 
of the site. 

No potential habitat within study area. 

Pultenaea parviflora - Endangered Vulnerable A small erect branching shrub endemic to the Cumberland 
Plain from Windsor to Penrith and east to Dean Park. 
Outlier populations are recorded from Kemps Creek and 
Wilberforce. Associated with scrubby/dry heath areas within 
Castlereagh Ironbark Forest and Shale Gravel Transition 
Forest on tertiary alluvium or laterised clays. 

Low. 

No records in the locality of the study 
area.  

No potential habitat within study area. 
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Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat  Likelihood of occurrence within the 
study area 

Pultenaea pedunculata Matted Bush-pea Endangered  In NSW represented by just three disjunct populations, in 
the Cumberland Plains in Sydney, the coast between 
Tathra and Bermagui and the Windellama area south of 
Goulburn.  

In Western Sydney, this species is found in clay or sandy 
clay soils on Wianamatta Shale, close to localised patches 
of Tertiary alluvium or the shale/sandstone. At all sites there 
is a lateritic influence in the soil with characteristic ironstone 
gravels present. In the Sydney area, P. pedunculata 
appears to favour moderately to poorly drained soils; most 
records within the Liverpool-Fairfield district are from low-
lying areas 20-30m asl, often close to creek-lines. 

Moderate. 

Records of this species at Prestons 
about 2 kilometres north of the study 
area. 

Potential habitat occurs in CPW on the 
site.  

Syzygium paniculatum Magenta Lilly Pilly Endangered Vulnerable Natural occurrence is in littoral rainforest in scattered small 
populations along a narrow, linear coastal strip from 
Bulahdelah to Conjola State Forest.  

Moderate. 

May occur as planted horticultural 
specimen.  

The study area is outside the natural 
range of this species, and any records in 
the locality are not of conservation 
significance. 

Thelymitra sp. 
Kangaloon  

Kangaloon Sun-
orchid 

Critically 
Endangered 

Critically 
Endangered 

Endemic to the Fitzroy Falls/Robertson/Kangaloon area. 
The species grows in seasonally swampy sedgeland on 
grey silty clay loam at 600–700 metres above sea level 

Low. 

No records in the locality of the study 
area.  

No potential habitat within study area. 
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Threatened Fauna Species and Populations 
 

Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat preference/ known distribution Likelihood of occurrence in the 
study area 

Anthochaera phrygia Regent Honeyeater Critically 
Endangered 

Endangered Distribution is extremely patchy; in NSW the species has been 
recorded from coastal areas to Narrabri with important breeding 
areas west of Armidale.  Occurs in temperate eucalypt 
woodlands, most commonly box-ironbark associations and wet 
lowland coastal forests.  Nests usually constructed in eucalypts, 
casuarinas or mistletoes.  Forages for nectar and arthropods. 

Low. 

Study area support marginal 
foraging habitat, but most recent 
record from 1991, 6 kilometres to 
north-east 

Apus pacificus Fork-tailed Swift  Migratory Migrates from north-eastern Asia for the summer. Summer 
distribution is throughout Australia. Spend almost all day and 
night on the wing, hunting resting and sleeping.   

Low. 

Species rarely visits terrestrial 
habitats. 

Ardea alba Great Egret  Migratory Occurs throughout Australia excluding arid areas. Inhabit lakes, 
swamps, dams and rivers and occasionally damp grasslands. 
Wades through shallows to hunt fish and invertebrates. 
Constructs a nest platform in a tree over water.  

Low. 

Study area does not support 
preferred habitat. 

Ardea ibis Cattle Egret  Migratory Migrates south from Asia and northern Australia for the winter. 
Occurs in woodlands and wetlands, damp pasture and 
grassland around the northern, eastern and western Australian 
coasts where it forages for invertebrates. Commonly forage in 
proximity to grazing cattle. Nest in trees and shrubs along 
watercourses. 

Moderate. 

Study area supports marginal 
foraging and nesting habitat. 

Burhinus grallarius Bush Stone-curlew Endangered  Rare throughout south-eastern Australia where it inhabits open 
forests and woodlands with a sparse grassy groundlayer and 
fallen timber. Forages nocturnally for insects and small 
vertebrates. Nests in a shallow scrape on the ground. 

Low. 

Records in remnant bushland 5 
kilometres to the north and north-
west are from 1950  
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Callocephalon 
fimbriatum 

Gang-gang 
Cockatoo 

Vulnerable  Found in the central NSW coast and tableland areas, including 
Canberra and the Hawkesbury/Nepean and Sydney Metro 
region. Usually frequents forested areas with old growth 
attributes required for nesting and roosting purposes. Also 
utilises less heavily timbered woodlands and urban fringe areas 
to forage, but appears to favour well timbered country. 

Low. 

Study area supports marginal 
havitat 

Cercartetus nanus Eastern Pygmy 
Possum 

  Occurs from the coast inland to the Pillaga, Dubbo, Parkes and 
Wagga Wagga on the western slopes. Inhabits woodlands and 
heath, occasionally rainforest where it forages for nectar and 
pollen of banksias, eucalypts and bottlebrushes. Shelters in tree 
hollows, rotten stumps, holes in the ground or abandoned bird-
nests. 

Low. 

Study area does not support 
preferred habitat. 

Chalinolobus dwyeri Large-eared Pied 
Bat 

Vulnerable Vulnerable Found mainly in areas with extensive cliffs and caves.  It is 
generally rare with a very patchy distribution in NSW, with 
scattered records from the New England Tablelands and North-
west Slopes.  Roosts in caves (near their entrances), crevices 
in cliffs, old mine workings and in the disused, bottle-shaped 
mud nests of the Fairy Martin (Hirundo ariel).  Forage in low to 
mid-elevation dry open forest and woodland and well-timbered 
areas containing gullies close to roosting habitat, for small, 
flying insects. Most likely hibernates through coolest months. 

Low. 

No records within 10 km of the 
study area.  

There is no roosting habitat in the 
study area or in proximity to it. 
The study area contains potential 
foraging habitat only. 

Chthonicola sagittata Speckled Warbler Vulnerable  In NSW, occurs throughout the hills and tablelands of the Great 
Dividing Range, rarely from the coast. Inhabits Eucalyptus 
dominated communities that have a grassy understorey, often 
on rocky ridges or in gullies where it forages for insects and 
seeds. Nests in a depression in the ground or the base of a low 
dense plant, often among fallen branches and other litter. 

Low. 

Study area does not support 
preferred habitat. 
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Circus assimilis Spotted Harrier Vulnerable  Occurs throughout the Australian mainland, except in densely 
forested or wooded habitats of the coast, escarpment and 
ranges, and rarely in Tasmania. Found most commonly in 
native grassland, but also occurs in agricultural land, foraging 
over open habitats including edges of inland wetlands. Hunts for 
small terrestrial mammals including bandicoots, bettongs and 
rabbits. Nest constructed in open or remnant woodland 

Low.  

One record of the species in the 
locality from 1986.  

Study area supports marginal 
nesting and foraging habitat. 

Daphoenositta 
chrysoptera 

Varied Sittella Vulnerable  Widespread throughout mainland Australia, where it is found in 
eucalypt woodlands and forests, most commonly in areas of 
rough-barked eucalypts. Forages for insects in rough-bark 
eucalypts such as ironbark and stringybarks. Nests in a tree 
branch or fork. 

Low.  

Study area supports few rough-
barked eucalypts. 

Dasyurus maculatus Spotted-tail Quoll Vulnerable Endangered Found along the escarpments, tablelands and coast of the 
eastern seaboard from the Bundaberg area in south-east Qld 
south through NSW to Victoria and Tasmania.  Known from dry 
and moist eucalypt forests and rainforest. Species tends to 
move along drainage lines and make dens in fallen hollow logs 
or among large rocky outcrops.  Usually nocturnal but are 
known to hunt and bask during the day.  Hunts terrestrially and 
arboreally. 

Low.  

Study area does not support 
preferred habitat. 
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Ephippiorhynchus 
asiaticus 

Black-necked Stork E  Widespread in coastal and subcoastal northern and eastern 
Australia; in NSW, the species becomes increasingly 
uncommon south of the Northern Rivers region. Rarely occurs 
south of Sydney. Found in association with wetlands, swamps, 
billabongs, estuaries and surrounding vegetation. Forages in 
shallow still water, for small vertebrates and crustaceans. Nests 
in a tall live tree, including paddock trees and paperbarks. 

Low . 

Species could forage in creekline 
within non-certified or certified 
land, however, prefers open 
wetlands. Furthermore, It is not 
common in the area –one 
occurrence was found in 
background searches which is 
more than 8km from the study 
area. 

Epthianura albifrons White-fronted Chat Vulnerable  In NSW, occurs in association with damp, open habitats below 
1000m elevation along the coast (such as wetlands and 
saltmarsh), and in association with waterways in the west. 
Forage for insects on the ground. Nests in low vegetation 
elevated from the ground. 

Low.  

Study area does not support 
preferred habitat. 

Falsistrellus 
tasmaniensis 

Eastern False 
Pipistrelle 

Vulnerable  Occurs along the east coast of NSW, where it inhabits tall moist 
forests. Roosts in hollows of eucalypts, occasionally under 
loose bark on trees or in buildings. Hunts for flying insects 
above or below the tree canopy.  

Low.  

Study area does not support 
preferred habitat. 

Glossopsitta pusilla Little Lorikeet Vulnerable  In NSW, the species occurs from the coast to the western 
slopes of the Great Dividing Range. Inhabits forests and 
woodlands, where it forages for nectar and pollen within the 
canopy stratum. Requires living, hollow-bearing eucalypts for 
nesting habitat. 

Moderate. 

Study area offers potential 
foraging habitat.  
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Haliaeetus leucogaster White-bellied Sea-
Eagle 

  Occurs throughout coastal Australia, along the coast, large 
lowland rivers and lakes. Occasionally found in association with 
inland lakes. Mainly hunts over water for aquatic animals; small 
terrestrial mammals and carrion may be taken from land. 
Typically nests in large trees to 30m, less often in smaller trees, 
on rocks or the ground. 

Low.  

Study area does not support 
preferred habitat. 

Heleioporus 
australiacus 

Giant Burrowing 
Frog 

Vulnerable Vulnerable Distribution largely restricted to sandstone geology of Sydney 
Basin, within heath, woodland and open dry sclerophyll forest. 
Moves to breeding habitat before or after heavy rain in autumn; 
typically soaks, pools in first or second order streams or 
hanging swamps. Outside of breeding period, inhabits burrows 
below soil surface or leaf litter, within 300m of breeding habitat.  
Generalist diet of invertebrates. 

Low.  

Study area does not support 
preferred habitat. 

Hieraaetus 
morphnoides 

Little Eagle Vulnerable  Widespread throughout mainland Australia, often observed over 
woodland, forested land and open country. Appears to avoid 
rainforest and dense forest. Hunts for small terrestrial and 
arboreal mammals. Nests in a large living tree in open 
woodland or tree-lined watercourses. 

Possible. 

Study area does not support 
preferred nesting habitat.  

Species may forage over 
remnant woodland.  

 

Hirundapus 
caudacutus 

White-throated 
Needletail 

 Migratory Migrates from northern Asia to eastern Australia for the 
summer. In NSW, occurs from the coast to the western slopes 
of the Great Dividing Range. Species is almost exclusively 
aerial, most commonly recorded above open forest and 
rainforest. Rarely recorded flying over treeless areas. Forages 
aerially for insects. May roost aerially or in tree canopies or 
hollows in forests and woodland. 

Low.  

Species rarely visits terrestrial 
habitats. 



 
 Ecological Assessment   
Page 134 Hyder Consulting Pty Ltd-ABN 76 104 485 289 
  

 

Scientific Name Common Name Status under 
TSC Act 

Status under 
EPBC Act 

Habitat preference/ known distribution Likelihood of occurrence in the 
study area 

Hoplocephalus 
bungaroides 

Broad-headed Snake  Vulnerable Distribution restricted to sandstone habitats within 
approximately 250  kilometres of Sydney. Requires rock 
crevices and flat sandstone rocks on exposed cliff edges for 
sheltering in cooler months, shelters in tree hollows near 
sandstone escarpments in summer. Forages for small reptiles, 
occasionally frogs and small mammals 

Low.  

Study area does not support 
preferred habitat. 

Isoodon obesulus 
obesulus 

Southern Brown 
Bandicoot 

 Endangered Occurs east of the Great Dividing Range, south from the 
Hawkesbury River, where it is found in heath or open forest with 
a heathy understorey on sandy or friable soils. Nests in a 
shallow depression in the ground covered by vegetation. 
Searches for insects or underground-fruiting fungi by digging 
conical holes in the soil. 

Low.  

Study area does not support 
preferred habitat. 

Lathamus discolor Swift Parrot Vulnerable Endangered Migrates from breeding grounds in Tasmania to the south-
eastern Australian mainland in winter. Preferred over-winter 
habitat is woodlands and riparian vegetation where there are 
winter flowering eucalypts. Forage for pollen, nectar, lerps, 
insects, seeds and berries. 

Moderate. 

Study area offers potential 
foraging habitat. 

Species recorded in 2006 and 
2007 in Edmondson Park. 

Litoria aurea Green and Golden 
Bell Frog 

Endangered Vulnerable Isolated, scattered populations throughout coastal NSW, 
several within the Sydney metropolitan area, Shoalhaven and 
mid-north coast. Breeding habitat comprises natural and 
constructed waterbodies including wetlands, stormwater 
detention basins, marshes, dams and streams-side, preferably 
those that are unshaded but with fringing vegetation. Forage for 
invertebrates within grassy habitats near breeding habitat.  May 
shelter under vegetation, rocks and building materials such as 
fibro, sheet iron or bricks. 

Low.  

Study area does not support 
preferred habitat. 
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Litoria littlejohni Littlejohn's Tree Frog  Vulnerable Distributed throughout the plateaus and eastern slopes of the 
Great Dividing Range south from Watagan State Forest. Breeds 
in the upper reaches of permanent streams and in perched 
swamps where it lays eggs on temporary or permanent slow 
flowing pools. Outside of the breeding season, inhabits forests 
and woodlands where it shelters under leaf litter and low 
vegetation and hunts for invertebrates. 

Low.  

Study area does not support 
preferred habitat. 

Litoria raniformis Growling Grass Frog  Vulnerable Occurs in association with the Murray and Murrumbidgee River 
valleys and their tributaries. Inhabits emergent vegetation within 
or fringing still or slow-flowing waterbodies, including lagoons, 
ponds, swamps and dams. Basks on rocks or vegetation in 
summer and shelters in soil cracks, fallen timber, dense 
vegetation. Requires permanent, freshwater shallow lagoons for 
breeding.   

Low.  

Study area does not support 
preferred habitat. 

Lophoictinia isura Square-tailed Kite Vulnerable  Widespread but sparsely distributed throughout mainland 
Australia. Is a resident of the north and north-east of NSW and 
in association with major river systems where it is often found in 
association with forest dominated  by Woolybutts (Eucalytus 
longiflora), Spotted Gum (E. maculata) or Peppermint Gum (E. 
elata). Hunts for smaller birds such as honeyeaters amongst the 
canopy layer. Nests on a large limb of a eucalypt or angophora 
along or near a watercourse.    

Low.  

Study area does not support 
preferred habitat. 
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Macquaria australasica Macquarie Perch  Vulnerable Found within the southern tributaries of the Murray Darling 
Basin (particularly the upstream reaches), Hawkesbury-Nepean 
and Shoalhaven river systems of NSW. Inhabits rivers and 
lakes, utilising the upper reaches of rivers and their tributaries. 
Feeds on aquatic insects, crustaceans and molluscs. Breeds in 
in spring and summer in shallow upland streams or flowing 
rivers; requires riffle over cobble and gravel substrates in which 
to spawn deposit eggs. Deep rock pools, overhanging 
vegetation and snags provide refuge habitat for this species. 

Low.  

Study area does not support 
preferred habitat. 

Melithreptus gularis 
gularis 

Black-chinned 
Honeyeater (eastern 
subspecies) 

Vulnerable  Eastern subspecies occurs from the tablelands and western 
slopes of the Great Dividing Range to the north-west and 
central-west plains and the Riverina. It is rarely recorded east of 
the Great Dividing Range. Inhabits forests or woodlands 
dominated by box and ironbark eucalypts where it forages for 
insects and nectar. Nests high in tree crown.  

Low.  

Study area does not support 
preferred habitat. 

Meridolum 
corneovirens 

 

Cumberland Plain 
Land Snail 

Endangered  Distribution restricted to Cumberland Plain Woodland in western 
Sydney, from Richmond in the north to Picton in the south. 
Found under leaf litter, bark, logs or loose soil at the base of 
trees, may bury deep into the soil to evade drought. Species is 
a fungus specialist. 

Known. 

 

Merops ornatus Rainbow Bee-eater  Migratory Occurs throughout mainland Australia, excluding arid areas. 
Southern populations migrate north in winter. Found in open 
forest, woodland, shrubland and occasionally remnant 
vegetation within farmland, orchards and vineyards. Forages 
aerially for insects. Roosts in small shrubby trees. Constructs a 
tunnel in which to nest, in sandy bank or bare flat ground.  

Low.  

Study area does not support 
preferred habitat. 
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Miniopterus 
schreibersii 
oceanensis 

Eastern Bentwing-
bat 

Vulnerable  Distributed throughout eastern and north-western Australia. In 
NSW, recorded from the coast to the western slopes of the 
Great Dividing Range.  Occurring in forests and woodlands the 
species live in colonies and roost in caves, old mines and 
occasionally buildings.  The species forages for insects above 
the tree canopy 

Moderate. 

Study are does not support 
preferred roosting habitat. 

Specie may forage above 
remnant woodland. 

Mixophyes balbus Stuttering Frog  Vulnerable In NSW, known only from three locations south of Sydney. 
Inhabits rainforest and wet, tall forest in the foothills and 
escarpment east of the Great Dividing Range. Requires 
streams with rock shelves or shallow riffles for breeding in 
summer. Outside of breeding period, species is found under 
deep leaf little and thick understorey vegetation on forest floor. 

Low.  

Study area does not support 
preferred habitat. 

Mixophyes iteratus Giant Barred Frog  Endangered Occurs from the east coast west to the Hawkesbury River, 
where it inhabits rainforests, moist eucalypt forest or nearby dry 
eucalypt forest below elevations of 1000m. Require shallow, 
flowing rocky streams for breeding in summer. Outside of 
breeding period, is found sheltering and foraging amongst deep, 
damp leaf litter.   

Low.  

Study area does not support 
preferred habitat. 

Monarcha melanopsis Black-faced Monarch  Migratory Migrates to south-eastern coast of Australia from the north-
eastern coast. Found in rainforests, wet eucalypt forest, coastal 
scrub and damp gullies. It may be found in more open 
woodland when migrating. Forages on the wing or amongst 
vegetation for insects. Nests in small tree or shrub 3-6m above 
ground, within a sheltered gully or rainforest. 

Low.  

Study area does not support 
preferred habitat. 

Species may occur in the study 
area during migration to breeding 
habitat. 
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Mormopterus 
norfolkensis 

Eastern Freetail-bat Vulnerable  Occurs along the east coast of NSW inland to the Great 
Dividing Range, where it is found in dry sclerophyll forest, 
woodland, swamp forest and mangrove forest. Roosts in trees 
hollows, occasionally under bark or in man-made structures. 
Forages for insects.  

High. 

Possible recording of species in 
remnant woodland. 

Myiagra cyanoleuca Satin Flycatcher  Migratory Occurs along east coast of Australia, migrates north to Cape 
York Peninsula and Papua New Guinea in winter. Inhabits tall, 
wet eucalypts forests in gullies where it forages for insects. 
Nests in tree 3-25m above ground.  

Low.  

Study area does not support 
preferred habitat. 

Myotis macropus Southern Myotis Vulnerable  Distribution generally limited to within 100 kilometres of the 
coast. Forages over streams and pools for insects and small 
fish. Roosts communally in mine shafts, tree hollows, under 
bridges and storm water channels. 

High. 

Possible recording of species in 
remnant woodland. 

Ninox connivens Barking Owl Vulnerable  Scattered distribution throughout Australia, excluding central 
arid areas. In NSW, core populations located on western slopes 
and plains. Inhabits woodland and open forest, where it hunts 
for arboreal mammals, occasionally birds, invertebrates and 
small terrestrial mammals.  Roosts in canopy or tall mid-storey 
trees. Requires large, hollow-bearing eucalypts for nesting 
habitat.   

Low.  

Study area does not support 
preferred habitat. 

Ninox strenua Powerful Owl Vulnerable  Widely distributed throughout NSW, from the coast inland to the 
tablelands. Inhabits woodland, open forest, tall wet forest and 
rainforest, where it hunts for arboreal mammals, occasionally 
birds. Roosts in dense vegetation, requires old, large hollow-
bearing eucalypts for nesting habitat.  

Low.  

Study area does not support 
preferred habitat. 
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Petaurus norfolcensis Squirrel Glider Vulnerable  Sparsely distributed throughout eastern Australia. Inhabits 
mature or old growth Box, Box-Ironbark woodlands and River 
Red Gum forest west of the Great Dividing Range and 
Blackbutt-Bloodwood forest with heath understorey in coastal 
areas. Require abundant tree hollows for refuge and nest sites. 
Forages for nectar, sap, invertebrates and pollen.  

Low.  

Study area does not support 
preferred habitat. 

Petrogale penicillata Brush-tailed Rock-
wallaby 

Endangered Vulnerable  Occurs along NSW coast, inland to the Warrumbungle Ranges. 
Occupies rocky escarpments, outcrops and cliffs with a 
preference for complex structures with fissures, caves and 
ledges facing north. Shelter in rock crevices and overhangs. 
Forages in and adjacent to rocky areas for grasses, foliage and 
fruits of shrubs and trees. 

Low.  

Study area does not support 
preferred habitat. 

Petroica boodang Scarlet Robin Vulnerable  Distributed from the coast, inland to the western slopes of the 
Great Dividing Range. Inhabits open forests and woodlands, 
also found in grasslands in winter. Constructs a cup-shaped 
nest in a tree fork. Forages for insects on the ground. In NSW, 
the species breeds in tall moist eucalypt forests and woodlands 
in upland areas.  In winter, moves to dry forests, open 
woodlands and grasslands of the inland slopes and plains. 
Forages amongst low branches for invertebrates. Nests near 
the ground in sheltered areas such as tree cavities or stumps.  

Low.  

Study area does not support 
preferred habitat. 

Petroica phoenicea Flame Robin Vulnerable  In NSW, the species breeds in tall moist eucalypt forests and 
woodlands in upland areas.  In winter, moves to dry forests, 
open woodlands and grasslands of the inland slopes and plains. 
Forages amongst low branches for invertebrates. Nests near 
the ground in sheltered areas such as tree cavities or stumps.  

Low.  

Study area does not support 
preferred habitat. 
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Phascolarctos cinereus Koala Vulnerable Vulnerable Distribution of the species throughout Australia is highly 
fragmented. In NSW it mainly occurs on the central and north 
coasts with some populations in the western region inhabiting 
eucalypt woodlands and forests.  The species feed on the 
foliage of more than 70 eucalypt species and 30 non-eucalypt 
species, but in any one area will select preferred browse 
species.   

Low.  

Study area support potential feed 
trees.  

Species is unlikely to be able 
access study area from current 
known locations due to significant 
barriers to movement 

 

 

Potorous tridactylus 
tridactylus 

Long-nosed Potoroo  Vulnerable Distribution in NSW restricted to coastal heaths and forests east 
of the Great Dividing Range. Also known from dry and wet 
sclerophyll forest. Requires dense understory and groundlayer 
vegetation for sheltering. Forages from fungi, roots tubers and 
insects in the soil. 

Low. 

Study area does not support 
preferred habitat. 

Prototroctes maraena Australian Grayling  Vulnerable Found in freshwater streams and rivers to the east of the Great 
Dividing Range, extending from Sydney southwards. Prefers 
habitats with a moderate flow over clear gravelly substrates in 
coastal streams, and estuarine areas. Feeds on aquatic algae 
and invertebrates. Eggs are deposited during late summer to 
autumn, in rivers with gravelly substrates. Larvae migrate to 
marine waters and return as juveniles and remain in freshwater 
for their adult life. 

Low. 

Study area does not support 
preferred habitat. 
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Pseudomys 
novaehollandiae 

New Holland Mouse  Vulnerable Fragmented distribution across Tasmania, Victoria, NSW and 
Queensland where it inhabits open heathlands, open 
woodlands with a heathland understorey and vegetated sand 
dunes. Forages for seeds, insects, leaves, flowers and fungi. 
Shelters and nests communally in burrows. 

Low. 

Study area does not support 
preferred habitat. 

Pseudophryne 
australis 

Red-crowned 
Toadlet 

Vulnerable   Distribution restricted to the Sydney Basin, from Pokolbin, 
south to Nowra, and west to Mt Victoria in the Blue Mountains. 
Occurs in open forests, where it typically inhabits periodically 
wet drainage lines below sandstone ridges. Breeds in dense 
vegetation and debris beside ephemeral creeks and gutters. 
Outside of breeding season, is found under rocks and logs on 
sandstone ridges where it forages amongst leaf-litter. 

Low. 

Study area does not support 
preferred habitat. 

Pteropus 
poliocephalus 

Grey-headed Flying-
fox 

Vulnerable Vulnerable Found within 200 kilometres of the east coast of Australia. 
Roosting camps commonly found in gullies, close to water, in 
vegetation with a dense canopy. Camps typically located within 
20 kilometres of a regular food source; nectar and pollen of 
native trees and fruits of rainforest trees and vines. Also forage 
in cultivated gardens and fruit crops. 

High. 

Study area supports foraging 
potential habitat. 

Saccolaimus 
flaviventris 

Yellow-bellied 
Sheathtail-bat 

Vulnerable  Occurs throughout tropical and south-east of Australia, 
excluding Tasmania. Found in a variety of habitat types 
including wet and dry sclerophyll forest, open woodland, Acacia 
shrubland, mallee, grassland and desert. Forages for insects 
above the tree canopy. Roost in tree hollows, abandoned sugar 
glider nests or animals burrows.  

Low.  

Study area does not support 
preferred habitat. 
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Scoteanax rueppellii Greater Broad-nosed 
Bat 

Vulnerable  Found mainly in the gullies and river systems that drain the 
Great Dividing Range. Distribution of the species in NSW is 
widespread on the New England Tablelands, however does not 
occur at altitudes above 500m. The species is known from 
woodland through to moist and dry eucalypt forest and 
rainforest; most commonly found in tall wet forest. The species 
forages along creek and river corridors. The species typically 
roosts in tree hollows but has also been found roosting in 
buildings. Maternity roosts usually comprise a suitable tree 
hollow. 

Low.  

Study area does not support 
preferred habitat. 
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Assessments of significance have been undertaken for threatened species, populations 
and ecological communities listed under the TSC Act recorded in the study area or which 
are considered to have a high to moderate likelihood of occurrence in and adjoining the 
study area.  

Assessments of significance have been prepared for the following threatened entities: 

Threatened entity TSC Act Status Likelihood of 
occurrence 

Threatened Ecological Communities   

Cumberland Plain Woodland in the Sydney Basin 
Bioregion 

Critically 
Endangered 

Known 

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

Endangered Known 

Endangered populations   

Marsdenia viridiflora subsp. viridiflora Endangered 
Population 

High 

Threatened Species   

Pimelea spicata (Spiked Rice-flower) Endangered High 

Acacia pubescens (Downy Wattle) Vulnerable Moderate 

Cynanchum elegans (White-flowered Wax Plant) Endangered Moderate 

Pultenaea pedunculata (Matted Bush-pea) Endangered Moderate 

Cumberland Land Snail (Meridolum corneovirens) Endangered Known 

Eastern Freetail-bat (Mormopterus norfolkensis) Vulnerable High/Known 

Southern Myotis (Myotis macropus) Vulnerable High/Known 

Grey-headed Flying Fox (Pteropus poliocephalus) Vulnerable High 

Eastern Bentwing-bat (Miniopterus schreibersii 
oceanensis) 

Vulnerable Moderate 

Little Eagle (Hieraaetus morphnoides) Vulnerable Moderate 

Little Lorikeet (Glossopsitta pusilla) Vulnerable Moderate 

Swift Parrot (Lathamus discolor) Endangered Moderate 
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There were three additional threatened species with records within 10 kilometres of the 
study area that do not naturally occur within the locality of the study area and any records 
are likely to be planted specimens that are not of conservation significance. As such, no 
assessments of significanmce were prepared for these species, which are: 

 

Threatened entity TSC Act Status Likelihood of 
occurrence 

Eucalyptus nicholii (Narrow-leaved Black Peppermint) Vulnerable Moderate 

Eucalyptus scoparia (Wallangarra White Gum) Endangered Moderate 

Syzygium paniculatum (Magenta Lilly Pilly) Endangered Moderate 
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Cumberland Plain Woodland in the Sydney Basin Bioregion 

Cumberland Plain Woodland in the Sydney Basin Bioregion is listed as a critically endangered 
ecological community under the TSC Act. 

This assessment of significance only assesses the Cumberland Plain Woodland proposed to be 
removed from the non-certified areas within the study area.  

The woodland in the west and east of the non-certified area to the north of Campbelltown Road 
and in the non-certified area to the south of Campbelltown Road has been mapped as 
Cumberland Plain Woodland (CPW) (Figure 9). This vegetation is part of a larger patch of CPW 
and River-flat Eucalypt Forest (as mapped by DECCW (2009a), Figure 8) that extends further to 
the north that will be conserved as part of a regional park under the Growth Centres Structure 
Plan for Edmondson Park Precinct and local planning controls.   

(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. 

Not applicable. Cumberland Plain Woodland is a threatened community. 

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

Not applicable. Cumberland Plain Woodland is a threatened community. 

 (c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

The proposal would result in direct impacts on approximately 1.01 hectares of CPW and 
potential indirect impacts on approximately 2.48 hectares of CPW in the non-certified areas. An 
additional 0.29 hectares of Poor Condition CPW would be impacted outside the SWGC.  

Potential indirect impacts on CPW comprise edge effects associated with the creation of a new 
road edge, and could include weed invasion, altered hydrology and increased sedimentation 
and runoff. 

A comprehensive review on edge effects and their compensation (Bali 2000 & 2005) suggests 
that only 60 per cent of the 50 metre strip of edge affected habitat should apply to road 
corridors. This takes into account that edge effects reduce the quality of habitat, but do not 
completely remove their habitat values. Therefore indirect impacts as a result of edge effects 
have been based on a 30 metre wide edge from the construction footprint. 
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Vegetation community Area of direct impact  
within non-certified areas 
(hectares) 

Area of indirect impact  within 
non-certified areas (hectares) 

CPW Moderate to Good condition 0.55 2.22 

CPW Poor condition 0.46 0.26 

Total 1.01 2.48 

 

The removal of 1.01 hectares and potential indirect impacts on 2.48 hectares of CPW from 
within the non-certified areas, and an additional 0.29 hectares of Poor Condition CPW outside 
the SWGC, is not considered likely to have an adverse effect on the extent of this community 
such that its local occurrence may be placed at risk of extinction; large areas of the community 
are to be conserved in a regional park to the north and north-west of the study area.   

Removal of CPW vegetation from the non-certified areas would be from the existing edge of the 
woodland on either side of the road. This vegetation is currently subject to edge effect impacts. 
There are weeds and disturbed soils present, particularly on the northern edge of Campbelltown 
Road.  

The area of CPW outside the SWGC consists of scattered Eucalyptus moluccana and E. 
tereticornis in the road reserve with an understorey of Olea europaea subsp. cuspidata and 
ground layer dominated by exotic grasses. This area of CPW is already highly fragmented and 
modified. 

Provided that appropriate safeguards are installed and maintained during construction 
operations, including highly visible exclusion fencing of retained areas of woodland and 
sediment and erosion controls, the proposed action is unlikely to substantially or adversely 
modify the composition of the community, such that the local occurrence of the community is 
likely to be placed at greater risk of extinction.  

(d) In relation to a 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. 

The proposed action would result in clearing of approximately 1.01 hectares of CPW and 
potential indirect impacts on approximately 2.48 hectares of CPW from within the non-certified 
areas, and an additional 0.29 hectares of Poor Condition CPW outside the SWGC.  

The proposed action would increase fragmentation of the community; the widening of the road 
would increase the existing gap between the stands of CPW to the north and south of 
Campbelltown Road. The native vegetation in the vicinity of Campbelltown Road has been 
increasingly fragmented in recent years by residential and infrastructure development, including 
numerous residential estates associate with land release in the SWGC, and the SWRL, which 
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intersects the study area and is currently under construction. The proposal represents a small 
percentage of the cumulative impacts of these actions.  

The CPW to be removed consists of the vegetation at the existing edge of the woodland. The 
road edges are currently subject to edge effects, particularly on the northern side.  

The long-term survival of CPW occurring in and adjoining the study area and in the locality is 
unlikely to be impacted by the proposed action. 

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

Under the TSC Act, the Director-General maintains a Register of Critical Habitat. To date, no 
critical habitat has been declared for Cumberland Plain Woodland. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

No recovery plan has been prepared specifically for Cumberland Plain Woodland. DECCW 
(2010) prepared the Cumberland Plain Recovery Plan, focusing on the threatened species, 
populations and ecological communities that are endemic to or primarily distributed on the 
Cumberland Plain. Cumberland Plain Woodland is one of the threatened ecological 
communities addressed in the recovery plan.  

DECCW (2010) has identified approximately 25,566 hectares of Priority Conservation Lands 
(PCLs), representing the best opportunities in the region to secure long-term viable 
conservation outcomes. The recovery plan identifies the current extent of CPW on the 
Cumberland Plain as approximately 10,612 hectares, of which 4,171 hectares is located within 
the Priority Conservation Lands. 

The area of Proposed Regional Park north of Campbelltown Road has been mapped as part of 
the Priority Conservation Lands. The area of proposed regional park to the south of 
Campbelltown Road is not mapped as part of the Priority Conservation Lands. 

There are no objectives or actions in the recovery plan that specifically target Cumberland Plain 
Woodland. The objectives of the Cumberland Plain Recovery Plan are as follows: 

1. To build a protected area network, comprising public and private lands, focused on the 
priority conservation lands 

2. To deliver best practice management for threatened biodiversity across the Cumberland 
Plain, with a specific focus on the priority conservation lands and public lands where the 
primary management objectives are compatible with biodiversity conservation 

3. To develop an understanding and enhanced awareness in the community of the 
Cumberland Plain’s threatened biodiversity, the best practice standards for its management, 
and the recovery program 

4. To increase knowledge of the threats to the survival of the Cumberland Plain’s threatened 
biodiversity, and thereby improve capacity to manage these in a strategic and effective 
manner 

The proposal is not consistent with objective 1 of the Cumberland Plain Recovery Plan as it 
would result in removal of Cumberland Plain Woodland from the Priority Conservation Lands. 
However the area to be removed is relatively small and consists of edge-affected habitat 
adjacent to the existing road. The proposal is otherwise broadly consistent with the recovery 
plan in respect to the recovery of Cumberland Plain Woodland.  
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(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

Six key threatening processes (KTPs) are referred to in the Final Determination for Cumberland 
Plain Woodland as threats to this community:  

 Clearing of native vegetation 

The proposed action would include clearing of native vegetation, including a small area (1.3 
hectares) of CPW.  

 Loss of hollow-bearing trees 

No hollow-bearing trees were identified in the CPW in the non-certified areas.  

 Removal of dead wood and dead trees 

There may be some dead wood or dead trees in the CPW to be cleared. Any dead wood or 
dead trees that are required to be removed for the proposed action can be moved to 
regenerating areas in the retained, conserved woodland during clearing operations if considered 
appropriate and practicable.    

 Invasion of native plant communities by exotic perennial grasses 

The edge of the woodland adjoining Campbelltown Road is currently subject to invasion by 
perennial exotic grasses, particularly Eragrostis curvula, Setaria gracilis, Paspalum dilatatum 
and Pennisetum clandestinum. There is a risk that the proposal would result in the continued 
operation or increase the impact of this KTP. The impacts of this KTP can be reduced through 
appropriate controls and mitigation measures during and after road construction. 

 Invasion of exotic vines and scramblers 

There are exotic vines and scrambler such as Myrsiphyllum asparagoides and Araujia sericifera 
in the woodland. The proposal is unlikely to increase the extent of these species. 

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

The proposed action is unlikely to result in the operation of, or increase the impact of high 
frequency fire.  

Conclusion 

The proposal would result in direct impacts on approximately 1.01 hectares of CPW and 
potential indirect impacts on approximately 2.48 hectares of CPW in the non-certified areas, and 
an additional 0.29 hectares of Poor Condition CPW outside the SWGC. It is considered unlikely 
that the proposal represents a significant impact to the community as: 

 The area that would be impacted by the proposal do not comprise a significant area in the 
wider locality. 

 The areas to be impacted are at the edge of the non-certified areas adjacent to the 
existing road. 

A Species Impact Statement will not be required for this community. 
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River-flat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin 
and South East Corner Bioregions  

River-flat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and 
South East Corner Bioregions (RFEF) is listed as an endangered ecological community under 
the TSC Act. 

The woodland adjoining the tributary of Maxwells Creek in the non-certified area to the north-
west of Campbelltown Road has been mapped as Alluvial Woodland by NPWS (2002) and as 
River Flat Eucalypt Forest by DECCW (2009a). This vegetation is part of a larger patch that 
extends further to the north which is conserved as part of a regional park under the Growth 
Centres Structure Plan for Edmondson Park Precinct and local planning controls.   

(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. 

Not applicable. River-flat Eucalypt Forest is a threatened community. 

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

Not applicable. River-flat Eucalypt Forest is a threatened community. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

The proposal would result in direct impacts on approximately 0.82 hectares of RFEF and 
potential indirect impacts on approximately 0.89 hectares of RFEF in the non-certified areas. 

. Potential indirect impacts comprise edge effects associated with the creation of a new road 
edge, and could include weed invasion, altered hydrology and increased sedimentation and 
runoff. 

A comprehensive review on edge effects and their compensation (Bali 2000 & 2005) suggests 
that only 60 per cent of the 50 metre strip of edge affected habitat should apply to road 
corridors. This takes into account that edge effects reduce the quality of habitat, but do not 
completely remove their habitat values. Therefore indirect impacts as a result of edge effects 
have been based on a 30 metre wide edge from the construction footprint. 

The proposed action would result in direct impacts on approximately 0.82 hectares of RFEF and 
potential indirect impacts on approximately 0.89 hectares of RFEF: 

Vegetation map unit Area of direct impact  Area of indirect impact 

River-flat Eucalypt Forest Moderate 
to Good condition 

0.82 0.84 
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Vegetation map unit Area of direct impact  Area of indirect impact 

River-flat Eucalypt Forest Poor 
condition 

0 0.05 

Total 0.82 0.89 

 

The removal of 0.82 hectares and potential indirect impacts on 0.89 hectares of RFEF is not 
considered likely to have an adverse effect on the extent of this community such that its local 
occurrence may be placed at risk of extinction; large areas of the community are to be 
conserved in a regional park to the north and north-west of the study area.   

Vegetation would be removed from the existing edge of the woodland on either side of the road. 
This vegetation is currently degraded, with disturbed soils, dead and dying trees and large 
patches of weedy exotic species, particularly close to the road edge.  

Provided that appropriate safeguards are installed and maintained during construction 
operations, including highly visible exclusion fencing of retained areas of the EEC and sediment 
and erosion controls, the proposed action is unlikely to substantially or adversely modify the 
composition of the community, such that the local occurrence of the community is likely to be 
placed at greater risk of extinction.  

(d) In relation to a 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. 

The proposed action would result in clearing of approximately 0.82 hectares of RFEF and 
potential indirect impacts on approximately 0.89 hectares of RFEF.   

The proposed action would increase fragmentation of the community; the widening of the road 
would increase the existing gap between the stands of RFEF to the north and south of 
Campbelltown Road. The native vegetation in the vicinity of Campbelltown Road has been 
increasingly fragmented in recent years by residential and infrastructure development, including 
numerous residential estates associate with land release South West Growth Centre, and the 
South West Rail Link, which intersects the study area and is currently under construction. The 
RFEF to the south of Campbelltown Road has been highly fragmented by recent works within 
Maxwells Creek and remaining areas are in poor condition. The proposal represents a small 
percentage of the cumulative impacts of these actions.  

The RFEF to be removed consists of the vegetation at the existing edge of the woodland. 
Weeds are present in the groundlayer and understorey. Fragmentation of these communities is 
higher in proximity to Campbelltown Road, due to the presence of access tracks and clearings.  

The long-term survival of RFEF occurring in and adjoining the study area and in the locality is 
unlikely to be impacted by the proposed action. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat 
(either directly or indirectly). 
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Under the TSC Act, the Director-General maintains a Register of Critical Habitat. To date, no 
critical habitat has been declared for River-flat Eucalypt Forest. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

No recovery plan has been prepared specifically for River-flat Eucalypt Forest. DECCW (2010) 
prepared the Cumberland Plain Recovery Plan, focusing on the threatened species, populations 
and ecological communities that are endemic to or primarily distributed on the Cumberland 
Plain. River-flat Eucalypt Forest is one of the threatened ecological communities addressed in 
the recovery plan.  

DECCW (2010) has identified approximately 25,566 hectares of Priority Conservation Lands 
(PCLs), representing the best opportunities in the region to secure long-term viable 
conservation outcomes. The recovery plan identifies the current extent of RFEF on the 
Cumberland Plain as approximately 5,313 hectares, of which 1,339 hectares is located within 
the Priority Conservation Lands. 

The native vegetation within the boundaries of the regional park in the Edmondson Park 
Precinct has been mapped as part of the Priority Conservation Lands. 

There are no objectives or actions in the recovery plan that specifically target River-flat Eucalypt 
Forest. The objectives of the Cumberland Plain Recovery Plan are as follows: 

1. To build a protected area network, comprising public and private lands, focused on the 
priority conservation lands 

2. To deliver best practice management for threatened biodiversity across the Cumberland 
Plain, with a specific focus on the priority conservation lands and public lands where the 
primary management objectives are compatible with biodiversity conservation 

3. To develop an understanding and enhanced awareness in the community of the 
Cumberland Plain’s threatened biodiversity, the best practice standards for its management, 
and the recovery program 

4. To increase knowledge of the threats to the survival of the Cumberland Plain’s threatened 
biodiversity, and thereby improve capacity to manage these in a strategic and effective 
manner 

The proposal is not consistent with objective 1 of the Cumberland Plain Recovery Plan as it 
would result in removal of River-flat Eucalypt Forest from the Priority Conservation Lands. 
However the area to be removed is relatively small and consists of edge-affected habitat 
adjacent to the existing road. The proposal is otherwise broadly consistent with the recovery 
plan in respect to the recovery of River-flat Eucalypt Forest.  

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

Six key threatening processes (KTPs) are referred to in the Final Determination for Cumberland 
Plain Woodland as threats to this community: 

 Clearing of native vegetation 

The proposed action would include clearing of native vegetation, including a small area (0.82 
hectares) of RFEF.  

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

The natural flow regime of the tributary of Maxwells Creek that flows through the study area has 
historically been substantially altered. The proposal is unlikely to alter it further. 
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 Invasion of native plant communities by exotic perennial grasses 

The edge of the woodland adjoining Campbelltown Road is currently subject to invasion by 
perennial exotic grasses, particularly Eragrostis curvula, Setaria gracilis, Paspalum dilatatum 
and Pennisetum clandestinum. There is a risk that the proposal would result in the continued 
operation or increase the impact of this KTP. The impacts of this KTP can be reduced through 
appropriate controls and mitigation measures during and after road construction. 

 Predation, habitat destruction, competition and disease transmission by feral pigs 

Not relevant to the current assessment. 

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

The proposed action is unlikely to result in the operation of, or increase the impact of high 
frequency fire.  

 Removal of dead wood and dead trees 

There are dead and dying standing trees in the RFEF to be cleared. Any dead wood or dead 
trees that are required to be removed for the proposed action can be moved to regenerating 
areas in the retained, conserved woodland during clearing operations if appropriate.   

Conclusion 

The proposal would result in direct impacts on approximately 0.82 hectares of RFEF and 
potential indirect impacts on approximately 0.89 hectares of RFEF in the non-certified areas. It 
is considered unlikely that the proposal represents a significant impact to the community as: 

 The area that would be impacted by the proposal do not comprise a significant area in the 
wider locality. 

 The areas to be impacted are at the edge of the non-certified areas adjacent to the 
existing road. 

A Species Impact Statement will not be required for this community. 
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Marsdenia viridiflora subsp. viridiflora 

The Marsdenia viridiflora subsp. viridiflora population in the Bankstown, Blacktown, Camden, 
Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government areas is listed as an 
Endangered Population under the TSC Act. 

Marsdenia viridiflora subsp. viridiflora is a twiner with linear to narrow-lanceolate leaves and 
climbing stems to 4 metres in height (RBG&DT 2012b). The potential habitat for this species is 
not well defined, described as “woodland and scrub” (RBG&DT 2012b) and “vine thickets and 
open shale woodland” (DEC 2005). The western Sydney population is disjunct from northern 
populations, most of which occur in sub-coastal and southern Queensland, and is at or near the 
southern limit of the species range (NSW Scientific Committee 2002). 

Marsdenia viridiflora subsp. viridiflora was targeted during vegetation surveys of native 
woodland in the study area. No individuals of the species were recorded in the study area, 
however potential habitat for this species was identified in moderate to good condition 
Cumberland Plain Woodland in the study area. 

 (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. 

Not applicable; the TSC Act defines a ‘threatened species’ as ‘a species specified in Part 1 or 4 
of Schedule 1, Part 1 of Schedule 1A or Part 1 of Schedule 2’ of the Act. Marsdenia viridiflora 
subsp. viridiflora is not listed as an endangered species under the TSC Act. 

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

Little is known about the life cycle of Marsdenia viridiflora subsp. viridiflora. 

Potential habitat for Marsdenia viridiflora subsp. viridiflora occurs within Moderate to Good 
condition CPW in the study area. As no individuals were recorded in the study area, it is unlikely 
that the proposal will have an adverse impact on the life cycle of the species that constitutes the 
endangered population such that a viable local population of the species is likely to be placed at 
risk of extinction. 

 (c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. Marsdenia viridiflora subsp. viridiflora population in the Bankstown, Blacktown, 
Camden, Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government areas is a 
threatened population. 

 (d) In relation to the habitat of a threatened species, population or ecological 
community: 

(i) the extent to which the habitat is likely to be removed or modified as a result of 
the action proposed, and 
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The proposed action would result in clearing of approximately 0.55 hectares of potential habitat 
for Marsdenia viridiflora subsp. viridiflora, with potential indirect impacts on approximately 2.22 
hectares of potential habitat.  

(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 

The area of potential habitat is currently fragmented by the existing road. The widening of the 
road would increase the gap between the potential habitat to the north and south of 
Campbelltown Road. The native vegetation in the vicinity of Campbelltown Road has been 
increasingly fragmented in recent years by residential and infrastructure development, including 
numerous residential estates associate with land release South West Growth Centre, and the 
South West Rail Link, which intersects the study area and is currently under construction. The 
proposal represents a small percentage of the cumulative impacts of these actions.  

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.  

Marsdenia viridiflora subsp. viridiflora was not recorded in the study area; this species was 
previously recorded in 2009 from the area of Proposed Regional Park to the north-west of the 
non-certified areas within the study area, approximately 1 kilometre north of the study area. 
There is potential habitat for the species in the study area, and the species may occur in the 
soil-stored seed bank or in proximate areas. Given the 79 hectares of potential habitat for 
Marsdenia viridiflora subsp. viridiflora to be conserved in the Proposed Regional Park, the 
relatively small area of habitat (0.55 hectares) to be impacted is not likely to be important to the 
long-term survival of the species in the locality.   

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

Under the TSC Act, the Director-General maintains a Register of Critical Habitat. To date, no 
critical habitat has been declared for Marsdenia viridiflora subsp. viridiflora. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for Marsdenia viridiflora subsp. viridiflora 
population in the Bankstown, Blacktown, Camden, Campbelltown, Fairfield, Holroyd, Liverpool 
and Penrith local government areas. DECCW (2010) prepared the Cumberland Plain Recovery 
Plan, focusing on the threatened species, populations and ecological communities that are 
endemic to or primarily distributed on the Cumberland Plain. Marsdenia viridiflora subsp. 
viridiflora population in the Bankstown, Blacktown, Camden, Campbelltown, Fairfield, Holroyd, 
Liverpool and Penrith local government areas is one of the threatened populations addressed in 
the recovery plan.  

DECCW (2010) has identified approximately 25,566 hectares of Priority Conservation Lands 
(PCLs), representing the best opportunities in the region to secure long-term viable 
conservation outcomes. The recovery plan identifies the current extent of CPW (which 
represents habitat for this species) on the Cumberland Plain as approximately 10,612 hectares, 
of which 4,171 hectares is located within the Priority Conservation Lands. Of the 10 populations 
of Marsdenia viridiflora subsp. viridiflora known to occur on the Cumberland Plain, eight are 
within the Priority Conservation Lands. 

The native vegetation within the boundaries of the Proposed Regional Park in the Edmondson 
Park Precinct has been mapped as part of the Priority Conservation Lands. 
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There are no objectives or actions in the recovery plan that specifically target Marsdenia 
viridiflora subsp. viridiflora. The objectives of the Cumberland Plain Recovery Plan are as 
follows: 

1. To build a protected area network, comprising public and private lands, focused on the 
priority conservation lands 

2. To deliver best practice management for threatened biodiversity across the Cumberland 
Plain, with a specific focus on the priority conservation lands and public lands where the 
primary management objectives are compatible with biodiversity conservation 

3. To develop an understanding and enhanced awareness in the community of the 
Cumberland Plain’s threatened biodiversity, the best practice standards for its management, 
and the recovery program 

4. To increase knowledge of the threats to the survival of the Cumberland Plain’s threatened 
biodiversity, and thereby improve capacity to manage these in a strategic and effective 
manner 

The proposal is not consistent with objective 1 of the Cumberland Plain Recovery Plan as it 
would result in removal of Marsdenia viridiflora subsp. viridiflora habitat from the Priority 
Conservation Lands. However the area to be removed is relatively small and consists of edge-
affected habitat adjacent to the existing road. The proposal is otherwise broadly consistent with 
the recovery plan in respect to the recovery of Marsdenia viridiflora subsp. viridiflora. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP). Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action: 

 Clearing of native vegetation - Clearing of vegetation along the margins of remnant 
woodland within the study area would remove 0.55 hectares of potential habitat for this 
species. 

 Invasion of native plant communities by African Olive (Olea europaea L. subsp. 
cuspidata) - This KTP is presently in operation in the study area. The proposed action 
may exacerbate this KTP by facilitating the spread of seeds or fragments of plant to areas 
where this weed is not present, via plant or contaminated topsoil. 

 Invasion of native plant communities by exotic perennial grasses - One grass of special 
concern, Eragrostis curvula (African Lovegrass) occurs in the study area. The proposed 
action may exacerbate this KTP by facilitating the spread of seeds or fragments of plant 
to areas where this weed is not present, via plant or contaminated topsoil. 

Conclusion 

Marsdenia viridiflora subsp. viridiflora was not recorded in the study area during a targeted 
survey for this species. This species was previously recorded in 2009 from the area of Proposed 
Regional Park to the north-west of the non-certified areas within the study area, approximately 1 
kilometre north of the study area.  

The proposal would result in removal of 0.55 hectares of potential habitat for Marsdenia 
viridiflora subsp. viridiflora and indirect impacts on an additional 2.22 hectares of potential 
habitat within the Proposed Regional Park. This is not considered to be a significant area of 
habitat or of importance to the long-term survival of the population in the locality. As a result, it is 
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considered unlikely that the proposal represents a significant impact to this endangered 
population, particularly if the proposed mitigation measures are implemented. A Species Impact 
Statement is not required for this population.  
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Pimelea spicata 

Pimelea spicata is listed as Endangered on Schedule 1 of the TSC Act.  

Pimelea spicata is a slender decumbent or erect shrub to 50 cm high (RBG&DT February 
2012c). This species is endemic to NSW and is known from two disjunct areas, the Cumberland 
Plain west of Sydney and coastal Illawarra south of Sydney. In western Sydney, the species is 
restricted to areas supporting the Cumberland Plain Woodland vegetation community (DEC 
2006). The species is cryptic and difficult to detect, particularly when not in flower, so surveys 
should not be relied upon unless undertaken whilst the species is flowering (NPWS 2004). 

Various flowering times for the species have been noted, as the species is known to flower in 
response to rain, and peak flowering time may vary from year to year. Benson and McDougall 
(2001) stated the peak flowering period as March to April, however it has also been observed 
flowering in May to January and in June to September in response to rain (NPWS 2004).  

Pimelea spicata was targeted during vegetation surveys of native woodland in the study area. 
The species was not recorded, but potential habitat was identified in the moderate to good 
condition Cumberland Plain Woodland in the study area. This assessment only considers the 
potential habitat in the non-certified areas within the study area.  

(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 Pimelea spicata (DEC 2005): 

 Flowering occurs sporadically throughout the year and is likely to be dependent on 
climatic conditions, particularly rain; 

 Pimelea spicata is not capable of vegetative spread, and hence is dependent on seed 
production for recruitment.  

 The pollinator has not been identified; native bees have been observed visiting flowers, 
and it has been suggested that moths contribute to pollination. The species may be 
capable of self-pollination.  

 Fruit production is highly variable within and between populations, and between years, 
and is likely to be associated with environmental conditions. Seed viability has been 
recorded as relatively high.  

 Dispersal mechanisms for the species are unknown, but seed dispersal is likely to be very 
low, with most seedlings observed in proximity to adult plants.  

 P. spicata is capable of maintaining a long-lived, persistent soil seed bank and 
germination may occur following fire, slashing and mowing, grazing and soil disturbance.  

 Germination is significantly increased by smoke application. 

According to the Environmental Impact Assessment Guidelines for P. spicata  (NPWS 2004), 
proposals which are likely to impact on the life cycle of the species such that a local population 
is put at risk of extinction would include proposals that: 

 Result in total destruction of habitat. 

The proposed action would remove approximately 0.55 hectares of potential habitat for P. 
spicata within non-certified areas. 
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 Result in a partial destruction or modification of habitat (including changes to hydrology 
and nitrification of the soil substrate) which may result in changes to vegetation 
community structure. 

Along with the removal of approximately 0.55 hectares of potential habitat for P. spicata, the 
proposal would have indirect impacts on an additional 2.22 hectares The indirect impacts of the 
proposal may include modification of retained habitat for this species through soil nitrification or 
other edge effects. Adverse impacts may be avoided through appropriate site protection and 
control measures during and following construction.    

 Result in a requirement for frequent fire hazard reduction, so that tap roots are unable to 
develop or seed banks cannot develop 

The potential habitat for P. spicata in the study area does not appear to have been burnt for 
some time; there is a dense shrub layer of B. spinosa in most of the woodland. The proposed 
action is unlikely to result in further changes to the fire regime. 

 Increase vehicular, bike, pedestrian, or other, access to a population 

There are currently informal tracks in the woodland to the north of Campbelltown Road. The 
proposed action is unlikely to increase access to potential habitat for P. spicata in the study 
area. The new road edge would be fenced.  

 Increase rubbish dumping and associated weed invasion or arson (for example, through 
adjacent residential development).  

The road edge is currently subject to rubbish dumping and weed invasion. It is unlikely that the 
proposed road would increase the current level of rubbish dumping, however it may extend into 
previously unaffected areas. 

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

Not applicable; the TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. Pimelea spicata is not listed as an endangered population 
under the TSC Act. 

 (c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. Pimelea spicata is a threatened species. 

 (d) In relation to the habitat of a threatened species, population or ecological 
community: 

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

The proposed action would result in clearing of approximately 0.55 hectares of potential habitat 
for Pimelea spicata, with potential indirect impacts on approximately 2.22 hectares of potential 
habitat.  
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(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 

The area of potential habitat is currently fragmented by the existing road. The widening of the 
road would increase the gap between the potential habitat to the north and south of 
Campbelltown Road. The native vegetation in the vicinity of Campbelltown Road has been 
increasingly fragmented in recent years by residential and infrastructure development, including 
numerous residential estates associate with land release South West Growth Centre, and the 
South West Rail Link, which intersects the study area and is currently under construction. The 
proposal represents a small percentage of the cumulative impacts of these actions.  

Given the species’ likely restricted pollination and seed dispersal mechanisms, the potential 
habitat for the species to the south of Campbelltown Road is considered to be currently isolated 
from that to the north. 

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.  

Pimelea spicata was not recorded in the study area, and has not been recorded in the 
Edmondson Park Precinct to the north and south of the study area, despite numerous flora and 
fauna surveys undertaken for precinct planning and other projects in the vicinity such as the 
South West Rail Link. However there is potential habitat for the species in the study area, and 
the species may occur in the soil-stored seed bank or in proximate areas. Given the 79 hectares 
of potential habitat for P. spicata to be conserved in the Proposed Regional Park, the relatively 
small area of habitat (0.55 hectares) to be impacted is not likely to be important to the long-term 
survival of the species in the locality.   

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

Under the TSC Act, the Director-General maintains a Register of Critical Habitat. To date, no 
critical habitat has been declared for Pimelea spicata. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

A recovery plan has been prepared for Pimelea spicata. The overall objective of the recovery 
plan is “to ensure the continued and long-term survival of P. spicata in the wild by promoting the 
in-situ conservation of the species across its natural range”. 

This plan consists of six specific recovery objectives (DEC 2005 p18): 

 Conserve P. spicata using land-use and conservation planning mechanisms 

Actions associated with this recovery objective include ensuring that: 

o all relevant Environmental Planning Instruments (prepared under Part 3 of the EP&A Act) 
are prepared, or reviewed, with reference to this recovery plan and any future advice from 
the Department of Environment and Conservation regarding the species. 

o all relevant consent and determining authorities (under Part 4 & 5 of the EP&A Act) will 
assess developments and activities with reference to this recovery plan, environmental 
impact assessment guidelines ... and any future advice from the Department of 
Environment and Conservation regarding the species. 

The proposal is being assessed with reference to the recovery plan, environmental impact 
assessment guidelines and all publicly available information regarding the species.   



Campbelltown Road Upgrade—Ecological Assessment    
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 161 
  
 

 Identify and minimise the operation of threats at sites where P. spicata occurs 

This recovery objective is aimed at minimising threats operating at known P. spicata sites (in 
addition to land clearing), including weed invasion; mowing and slashing; spraying of herbicide; 
dumping of rubbish and garden waste; inappropriate disturbance regimes; and grazing and 
associated trampling. 

 Implement a survey and monitoring program that will provide information on the extent 
and viability of P. spicata. 

Not relevant to the current assessment. 

 Provide the community with information that assists in conserving the species. 

Not relevant to the current assessment. 

 Raise awareness of the species and involve the community in the recovery program 

Not relevant to the current assessment. 

 Promote research questions that will assist future management decisions 

Not relevant to the current assessment. 

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

Six key threatening processes (KTPs) are identified in NPWS (2004) as likely to, or potentially, 
threaten Pimelea spicata: 

 Clearing of native vegetation 

The proposed action would include clearing of native vegetation, including a small area 
(amount) of potential habitat for P. spicata. 

 Invasion of native plant communities by exotic perennial grasses 

The edge of the woodland adjoining Campbelltown Road is currently subject to invasion by 
perennial exotic grasses, particularly Eragrostis curvula, Setaria gracilis, Paspalum dilatatum 
and Pennisetum clandestinum. There is a risk that the proposal would result in the continued 
operation or increase the impact of this KTP. The impacts of this KTP can be reduced through 
appropriate controls and mitigation measures during and after road construction. 

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

The proposed action is unlikely to result in the operation of, or increase the impact of high 
frequency fire.  

 Invasion of Native Plant Communities by Chrysanthemoides monilifera 

This has been identified as a threat in the coastal Illawarra populations and is not relevant to the 
study area.  

 Anthropogenic climate change 

Not relevant to the current assessment. 

Conclusion 

Pimelea spicata was not recorded in the study area during a targeted survey for this species, 
and has not been recorded in the Edmondson Park Precinct to the north and south of the study 
area, despite numerous flora and fauna surveys undertaken for precinct planning and other 
projects in the locality such as the South West Rail Link. 
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The proposal would result in removal of 0.55 hectares of potential habitat for P. spicata and 
indirect impacts on an additional 2.22 hectares of potential habitat within the non-certified areas. 
This is not considered to be a significant area of habitat or of importance to the long-term 
survival of the species in the locality. As a result, it is considered unlikely that the proposal 
represents a significant impact to the species, particularly if the proposed mitigation measures 
are implemented. A Species Impact Statement is not required for this species.  
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Acacia pubescens 

Acacia pubescens is listed as Vulnerable on Schedule 2 of the TSC Act.  

Acacia pubescens is restricted to the Sydney region; populations of the species have been 
recorded in the Bankstown, Fairfield and Rookwood area, however, the species is also known to 
occur within the Baulkham Hills, Hawkesbury and Liverpool LGAs.   

A. pubescens typically occurs on alluviums, shales and the intergrade between shale and 
sandstone soil, in association with open woodland and forest communities including Cooks 
River Castlereagh Ironbark Forest, Shale/Sandstone Transition Forest and Cumberland Plain 
Woodland Endangered Ecological Communities. 

The species is clonal and more commonly recruits from suckers of a parent plant rather than 
seed, resulting in dense patches of the species formed from one individual. Acacia species 
generally have high seed dormancy, however A. pubescens may require a fire-free period of up 
to seven years in order to allow an adequate soil seedbank to develop. 

A. pubescens was targeted during vegetation surveys of native woodland in the study area. The 
species was not recorded, however potential habitat was identified in the Cumberland Plain 
Woodland in the study area and it has been recorded within 2 kilometres of the study area 
(Atlas of Living Australia 2013). This assessment only considers the potential habitat in the non-
certified areas within the study area.  

(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 proposed action would result in the removal of 1.01 hectares of CPW within non-certified 
land, which provides potential habitat for A. pubescens.  The study area appears to be just 
beyond the range of this species. The species was not recorded during flora surveys. It is 
distinctive in appearance and surveys can be conducted at any time of year (NPWS 2003). It is 
therefore unlikely that the species occurs within the study area and would be impacted by the 
proposed action such that a local viable population is placed at risk of extinction. 

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. Acacia pubescens is not part of an ‘endangered population’, as 
defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. A. pubescens is a threatened species. 

(d) In relation to a 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 
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(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. 

The proposed action would require the removal of 1.01 hectares of vegetation, which provides 
potential habitat for A. pubescens. Of this vegetation, 0.46 hectares is in poor condition and 
0.55 hectares is in moderate to good condition. This would result in a widened gap between 
remnant vegetation occurring on either side of Campbelltown Road. Remnant vegetation within 
the study area, and the wider locality, has been significantly fragmented by clearing for urban 
residential, industrial and infrastructure development. Widening of Campbelltown Road would 
further fragment potential habitat to a minor degree.  

A. pubescens is not known to occur within the study area which is likely beyond the species 
range. It is therefore unlikely that the habitat is important to the species such that its removal 
impacts the long-term survival of A. pubescens. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the A. 
pubescens. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

A Recovery Plan was developed for A. pubescens by NPWS (2003) and identifies objectives 
and recovery actions which would protect known sites of A. pubescens. Though the proposed 
action would result in removal of vegetation within Edmondson Park Precinct, which has an 
element of protection of the species, it would not specifically contravene the objectives and 
recovery actions of the Recovery Plan as the study area is not a known site. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP). Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action: 

 Clearing of native vegetation - Clearing of CPW along the margins of remnant woodland 
within the study area would remove 1.01 hectares of potential habitat for this species. 

 Invasion of native plant communities by African Olive (Olea europaea L. subsp. 
cuspidata) - This KTP is presently in operation in the study area. The proposed action 
may exacerbate this KTP by facilitating the spread of seeds or fragments of plant to areas 
where this weed is not present, via plant or contaminated topsoil. 

 Invasion of native plant communities by exotic perennial grasses - One grass of special 
concern, Eragrostis curvula (African lovegrass) occurs in the study area. The proposed 
action may exacerbate this KTP by facilitating the spread of seeds or fragments of plant 
to areas where this weed is not present, via plant or contaminated topsoil. 

Conclusion 
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In light of the consideration of the above seven factors, the proposed activity is unlikely to have 
“a significant effect” on Acacia pubescens in the study area or wider locality as a result of the 
proposed action, as: 

 The proposed action would not adversely affect the life cycle of the species; 

 The proposed action would not remove, modify or further fragment or isolate a significant 
area of habitat for the species; and 

 Whilst the proposed action would result in the operation of several KTPs, they are unlikely 
to impact the species significantly.  

Consequently, a Species Impact Statement is not required to be prepared. 
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Cynanchum elegans (White-flowered Wax Plant) 

Cynanchum elegans is listed as endangered on Schedule 1 of the TSC Act. 

It has been recorded within 2 kilometres of the study area (Atlas of Living Australia 2013). 

C. elegans is restricted to eastern NSW where it is distributed from Brunswick Heads on the 
north coast to Gerroa in the Illawarra region (OEH 2013). The species has been recorded as far 
west as Merriwa in the upper Hunter River valley. C. elegans usually occurs on the edge of dry 
rainforest vegetation. Other associated vegetation types include littoral rainforest; Coastal Tea-
tree Leptospermum laevigatum – Coastal Banksia Banksia integrifolia subsp. integrifolia coastal 
scrub; Forest Red Gum Eucalyptus tereticornis aligned open forest and woodland; Spotted Gum 
Corymbia maculata aligned open forest and woodland; and Bracelet Honeymyrtle Melaleuca 
armillaris scrub to open scrub. 

Flowering for this species occurs between August and May, with a peak in November (DEC 
2005b). Flower abundance on individual plants varies from sparse to prolific.  The fruit can take 
up to six months to mature.  Seed production is variable and unreliable. Seeds are wind 
dispersed and released in a non-dormant state, hence are unlikely to persist in the soil 
seedbank. Plants are capable of suckering from rootstock in response to occasional slashing or 
grazing. The fire response of the species is unknown. 

Cynanchum elegans was not recorded in the study area, however potential habitat does exist 
within RFEF and CPW. Potential habitat for Cynanchum elegans is considered to include open 
forest and woodland. This Assessment of Significance assesses the potential impacts as a 
result of the removal of 1.37 hectares of potential habitat. 

 (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 disturbances are thought to impact on the lifecycle of Cynanchum elegans (NPWS 
2002a): 

 Loss of individuals – the proposed development is not likely to result in the loss of any 
individuals of Cynanchum elegans 

 Fragmentation of habitat – the habitat for the species in the study area is already 
fragmented by Campbelltown Road and surrounding developments. The proposed road 
widening would impact on existing edges of potential habitat and would not increase 
fragmentation of potential habitat for the species.  

 Modification of habitat – the potential habitat for Cynanchum elegans in the study area is 
already modified due to the ongoing impacts from edge effects (e.g. weeds). The 
proposed development may result in an increase in the intensity of some existing 
impacts. 

 Damage to the soil seed bank – seeds of this species are wind dispersed and released in 
a non-dormant state, hence are unlikely to persist in the soil seedbank. 

 Altered fire regime – the proposed development is not likely to alter the fire regime of the 
local area.  

Impacts to the life cycle of C. elegans are likely to be minor and as such, unlikely to affect a 
local viable population such that it is placed at risk of extinction. 

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. C. elegans is not part of an ‘endangered population’, as defined 
under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. C. elegans is a threatened species. 

(d) In relation to a 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. 

The proposed action would require the removal of 1.37 hectares of vegetation which provides 
potential habitat for C. elegans. All of this vegetation is in moderate to good condition. This 
would result in a widened gap between remnant vegetation occurring on either side of 
Campbelltown Road. Remnant vegetation within the study area, and the wider locality, has been 
significantly fragmented by clearing for urban residential, industrial and infrastructure 
development. Widening of Campbelltown Road would further fragment potential habitat to a 
minor degree.  

C. elegans is not known to occur within the study area. It was not found during site surveys.  It is 
unlikely that the potential habitat is important to the species such that removal of vegetation 
impacts the long-term survival of C. elegans. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the C. 
elegans. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for C. elegans. There are no Threat Abatement 
Plans currently in operation for any Key Threatening Processes threatening Cynanchum 
elegans. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
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ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP). Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action: 

 Clearing of native vegetation - Clearing of vegetation along the margins of remnant 
woodland within the study area would remove 1.37 hectares of potential habitat for this 
species. 

 Invasion of native plant communities by African Olive (Olea europaea L. subsp. 
cuspidata) - This KTP is presently in operation in the study area. The proposed action 
may exacerbate this KTP by facilitating the spread of seeds or fragments of plant to areas 
where this weed is not present, via plant or contaminated topsoil. 

 Invasion of native plant communities by exotic perennial grasses - One grass of special 
concern, Eragrostis curvula (African lovegrass) occurs in the study area. The proposed 
action may exacerbate this KTP by facilitating the spread of seeds or fragments of plant 
to areas where this weed is not present, via plant or contaminated topsoil. 

Conclusion 

In light of the consideration of the above seven factors, the proposed activity is unlikely to have 
“a significant effect” on Cynanchum elegans in the study area or wider locality as a result of the 
proposed action, as: 

 The proposed action would not adversely affect the life cycle of the species; 

 The proposed action would not remove, modify or further fragment or isolate a significant 
area of habitat for the species; and 

 Whilst the proposed action would result in the operation of several KTPs, they are unlikely 
to impact the species significantly.  

Consequently, a Species Impact Statement is not required to be prepared. 
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Pultenaea pedunculata (Matted Bush-pea) 

Pultenaea pedunculata is listed as Endangered on Schedule 1 of the TSC Act.It has been 
recorded within 2 kilometres of the study area at Prestons (Bionet 2013). 

P. pedunculata is represented by just three disjunct populations in NSW including the 
Cumberland Plains in Sydney (OEH 2013). It occurs 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. The ability of stems to creep and root 
from the nodes has made this species a very good coloniser of bare ground in many parts of its 
range. It flowers in spring. 

P. pedunculata was not recorded in the study area, however potential habitat does exist within 
CPW. Assessment of Significance assesses the potential impacts as a result of the removal of 
1.03 hectares of potential habitat. 

 (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. 

Should the species occur within vegetation proposed for removal, it is likely the proposed action 
would impact the life cycle of the species. Direct loss of individuals of this species is thought to 
result in serious impacts to populations (NPWS 2002b). It is therefore pertinent whether a viable 
population occurs at the site.  

Pultenaea pedunculata generally occurs within a small area with little regeneration or spread 
usually evident (NPWS 2002b). The closest population occurs at Prestons, 2 kilometres north of 
the study area. It is unlikely that this population has spread to the study area given the highly 
fragmented and developed landscape that lies in between the known site and the study area. 
Hence, there is a low likelihood a viable population exists.  

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. P. pedunculata is not part of an ‘endangered population’, as 
defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. P. pedunculata is a threatened species. 

(d) In relation to a 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 
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(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. 

The proposed action would require the removal of 1.01 hectares of vegetation, which provides 
potential habitat for P. pedunculata. Of this vegetation, 0.46 hectares is in poor condition and 
0.55 hectares is in moderate to good condition. This would result in a widened gap between 
remnant vegetation occurring on either side of Campbelltown Road. Remnant vegetation within 
the study area, and the wider locality, has been significantly fragmented by clearing for urban 
residential, industrial and infrastructure development. Widening of Campbelltown Road would 
further fragment potential habitat to a minor degree.  

It is unlikely a viable population of P. pedunculata exists within the study area as it is not known 
to spread far and the closest known population lies between a highly fragmented and disturbed 
landscape. It is unlikely that the potential habitat is important to the species such that removal of 
vegetation impacts the long-term survival of P. pedunculata. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the P. 
pedunculata. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for P. pedunculata. There are no Threat 
Abatement Plans currently in operation for any Key Threatening Processes threatening P. 
pedunculata. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP). Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action: 

 Clearing of native vegetation - Clearing of vegetation along the margins of remnant 
woodland within the study area would remove 1.01 hectares of potential habitat for this 
species. 

 Invasion of native plant communities by African Olive (Olea europaea L. subsp. 
Cuspidata) - This KTP is presently in operation in the study area. The proposed action 
may exacerbate this KTP by facilitating the spread of seeds or fragments of plant to areas 
where this weed is not present, via plant or contaminated topsoil. 

 Invasion of native plant communities by exotic perennial grasses - One grass of special 
concern, Eragrostis curvula (African lovegrass) occurs in the study area. The proposed 
action may exacerbate this KTP by facilitating the spread of seeds or fragments of plant 
to areas where this weed is not present, via plant or contaminated topsoil. 

Conclusion 

In light of the consideration of the above seven factors, the proposed activity is unlikely to have 
“a significant effect” on Pultenaea pedunculata in the study area or wider locality as a result of 
the proposed action, as: 
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 The proposed action is not likely to adversely affect the life cycle of the species; 

 The proposed action would not remove, modify or further fragment or isolate a significant 
area of habitat for the species; and 

 Whilst the proposed action would result in the operation of several KTPs, they are unlikely 
to impact the species significantly.  

Consequently, a Species Impact Statement is not required to be prepared. 
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Myotis macropus (Southern Myotis) 

The Southern Myotis (previously known as the Fishing Bat) is listed as Vulnerable under the 
TSC Act. A possible ultrasonic call of the species was recorded in remnant woodland south of 
Campbelltown Road at Anabat Site 3. 

The Southern Myotis occurs across the northern and eastern coasts of Australia (from the 
Kimberley to Victoria) and is rarely found more than 100 kilometres inland (DECC 2005 a). 
Although widespread it is considered to be relatively rare and is only patchily distributed within 
areas of apparently suitable habitat (Lumsden and Menkhorst 1995).   

The species is found in vegetated habitats associated with streams and permanent waterways, 
most commonly at low elevations in flat or undulating terrain (Chruchill 2008). Habitats include 
riparian vegetation and also in mangroves, paperbark swamps, rainforest, wet and dry 
sclerophyll forest and open woodland (DECC 2005 a). The species forages over water for 
insects and small fish that they catch by raking their large feet of the water surface, however, 
also forage aerially for moths, beetles, crickets and flies.  

The species roosts near water in caves, mine shafts, tree hollows, under bridges and in 
buildings, stormwater drains, culverts and amongst dense vegetation fringing watercourses. 
Less commonly, the species has been recorded roosting in partly submerged dead trees and 
within limestone cliffs.  The species roosts in groups of up to 15, comprising or one male and up 
to 12 females. Other males roost alone or in small all-male clusters (DECC 2005, Churchill 
2008).  

Within the study area the Southern Myotis may forage along the tributary of Maxwells Creek and 
the lagoon downstream of where Maxwells Creek tributary flows under the Hume Highway. It 
may simply fly through the study area en route to foraging or roosting habitat. No preferred 
roosting habitat was identified in proximity to water within the study area, however potential 
roosting habitat is offered by culverts associated with Maxwells Creek.  

(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 proposed action involves the removal of vegetation occurring within the proposal area. This 
includes the margins of remnant woodland, in which the Southern Myotis was recorded.  

The proposed action is unlikely to have an adverse impact upon the flying activities or potential 
foraging habitat provided by the study area. No preferred roosting habitat was identified within 
study area, however potential roosting habitat is offered by culverts associated with Maxwells 
Creek. These culverts would be removed for the proposal and replaced with a bridge; the 
removal of the culvert is unlikely to represent a significant area of roosting habitat for this 
species in the locality. As a result, the proposed actions are highly unlikely to have an adverse 
effect on the life cycle of the Southern Myotis, such that a viable local population is likely to be 
placed at risk of extinction. 

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. The Southern Myotis recorded in the study area is not part of 
an ‘endangered population’, as defined under the TSC Act. 
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(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. The Southern Myotis is a threatened species. 

(d) In relation to a 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 orisolated to the 
long-term survival of the species, population or ecological community in the locality. 

The proposed action would require the removal of vegetation occurring within the proposal area, 
including the margins of remnant woodland that adjoin Campbelltown Road. This would result in 
a widened gap between remnant woodland occurring on either side of Campbelltown Road. 
Remnant woodland within the study area, and the wider locality, has been significantly 
fragmented by clearing for urban residential, industrial and infrastructure development. 
Widening of Campbelltown Road would not further fragment or isolate potential foraging habitat 
for the species in the locality.  

No preferred roosting habitat was identified within study area, however potential roosting habitat 
is offered by culverts associated with Maxwells Creek. These culverts would be removed for the 
proposal and replaced with a bridge; the removal of the culvert is unlikely to represent a 
significant or important area of roosting habitat for this species in the locality.  

The long-term survival of the Southern Myotis in the locality is unlikely to be affected by the 
proposal. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the 
Southern Myotis. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for the Southern Myotis. There are no Threat 
Abatement Plans currently in operation for any Key Threatening Processes threatening the 
Southern Myotis. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP). Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action: 
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 Clearing of native vegetation 

The destruction of a sufficient proportion of one or more strata (layers) within a stand or stands 
of native vegetation. This may result in habitat degradation or loss, population fragmentation 
and habitat disturbance facilitating the establishment of weeds.   

Clearing of native vegetation along the margins of remnant woodland within the study area, 
resulting in wider gaps between patches on either side of Campbelltown Road, is unlikely to 
adversely affect the flying activities or potential foraging habitat provided by the study area. No 
roosting habitat has been identified within the study area. 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on the Southern Myotis in the study area or wider locality as a result of 
the proposal, as: 

 The proposal would not adversely affect the life cycle of the species; 

 The proposal would not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

 The proposal does not significantly contribute to any KTP threatening the species.  

Consequently, a Species Impact Statement is not required to be prepared. 
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Mormopterus norfolkensis (Eastern Free-tail Bat) 

The Eastern Freetail-bat is listed as Vulnerable under the TSC Act. A possible ultrasonic call of 
the species was recorded in remnant woodland at Anabat Site 3.  

The Eastern Freetail-bat is found east of the Great Dividing Range, from Brisbane in south-east 
Queensland to Sydney in NSW, where it is most commonly recorded in dry eucalypt forest and 
woodland, and shows a preference for open spaces in woodland or forest. The species has also 
been recorded in swamp forests and mangrove forests. The Eastern Freetail-bat forages in 
openings and gaps in the forest including over larger waterways (Churchill 2008). The diet of 
this species has not been studied, but is most probably insectivorous (DECC 2005). The 
Eastern Freetail-bat roost mainly in tree hollows; usually in hollow spouts of large mature trees, 
but will also roost under exfoliating bark or in man-made structures and buildings (DECC 2005, 
Churchill 2008). 

Within the study area the Eastern Free-tail Bat may forage in openings and gaps within remnant 
woodland. Hollow-bearing trees at the western end of the study area may offer potential 
roosting habitat, although most hollows appeared to be occupied by hollow-dependent birds. 
The potential loss of these hollow bearing trees as a result of the proposal will not be assessed 
as they occur within certified areas. Exfoliating bark of Eucalyptus tereticornis and E. moluccana 
occurring throughout the study area, including the non-certified areas, may also offer seasonal 
roosting habitat.  

(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 proposed action would require the removal of vegetation occurring within the proposal area, 
including the margins of remnant woodland that adjoin Campbelltown Road. This would result in 
a widened gap between remnant woodland occurring on either side of Campbelltown Road.  

The proposed action involves the removal of vegetation occurring within the proposal area. This 
includes the margins of remnant woodland, in which the Eastern Free-tail Bat was recorded. 
Widening of the existing road is unlikely to adversely affect the foraging activities of the Eastern 
Free-tail Bat in openings and gaps within remnant woodland that are located outside of the 
proposal area. The proposed action is unlikely to have an adverse impact upon the flying 
activities or potential foraging habitat provided by the study area.  

Exfoliating bark of Eucalyptus tereticornis and E. moluccana occurring throughout the study 
area may also offer seasonal roosting habitat. E.tereticornis and E. moluccana that occur within 
the proposal area do not comprise a significant proportion of the total number of these trees 
occurring in the study area. 

The proposed actions are highly unlikely to have an adverse effect on the life cycle of the 
Eastern Free-tail Bat such that a viable local population is likely to be placed at risk of extinction. 

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. The Southern Myotis recorded in the study area is not part of 
an ‘endangered population’, as defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 
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(i) is likely to have an adverse effect on the extent of the ecological community such that 
its local occurrence is likely to be placed at risk of extinction, or 

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

Not applicable. The Southern Myotis is a threatened species. 

(d) In relation to a 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. 

The proposed action would require the removal of vegetation occurring within the proposal area, 
including the margins of remnant woodland that adjoin Campbelltown Road. This would result in 
a widened gap between remnant woodland occurring on either side of Campbelltown Road. 
Remnant woodland within the study area, and the wider locality, has been significantly 
fragmented by clearing for urban residential, industrial and infrastructure development. 
Widening of Campbelltown Road would not further fragment or isolate potential foraging habitat 
for the species in the locality.  

Eucalypts that support exfoliating bark (that may offer seasonal roosting habitat) that would be 
removed do not comprise a significant proportion of the total number of these trees occurring in 
the study area. 

Significant foraging or roosting habitat for the species would be not be removed, modified or 
fragmented as a result of the proposed action.  

The long-term survival of the Eastern Free-tail Bat in the locality is unlikely to be affected by the 
proposal. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the 
Eastern Free-tail Bat. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for the Eastern Free-tail Bat. There are no Threat 
Abatement Plans currently in operation for any Key Threatening Processes threatening the 
Southern Myotis. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP).  Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action: 
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 Clearing of native vegetation: 

The destruction of a sufficient proportion of one or more strata (layers) within a stand or stands 
of native vegetation.  This may result in habitat degradation or loss, population fragmentation 
and habitat disturbance facilitating the establishment of weeds.   

Clearing of native vegetation along the margins of remnant woodland within the study area, 
resulting in a wider gap between patches on either side of Campbelltown Road, is unlikely to 
adversely affect the flying activities or potential foraging habitat provided by the study area.  

Conclusion 

In light of the consideration of the above seven factors (1-7) the proposed activity is unlikely to 
have “a significant effect” on the Eastern Free-tail Bat in the study area or wider locality as a 
result of the proposal, as: 

 The proposal would not adversely affect the life cycle of the species; 

 The proposal would not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

 The proposal does not significantly contribute to any KTP threatening the species.  

Consequently, a Species Impact Statement is not required to be prepared.
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Meridolum corneovirens (Cumberland Plain Land Snail) 

The Cumberland Plain Land Snail is listed as Endangered under the TSC Act. Both live snails 
and shells were found during targeted searches for the species within remnant woodland 
(specifically, Cumberland Plain Woodland), at two locations, on either side of Campbelltown 
Road. Snails and shells were typically found at the base of E. tereticornis or E. molcuanna, 
beneath accumulated leaf litter, bark and small ground timber. One shell was found beneath 
leaf litter that had accumulated under a log.  

The Cumberland Plain Land Snail is distributed from Richmond and Windsor in the north of the 
Cumberland Plain, from Cattai in the north to Picton in the south, and from Prospect Reservoir 
in the east to Yarramundi in the west. In this region, the Cumberland Plain Land Snail is known 
only from Cumberland Plain and Castlereagh Woodlands; grassy, open woodland with 
occasional dense patches of shrubs. The species has also been found in River Flat Forest 
fringing Cumberland Plain Woodland and may occur in degraded areas if suitable shelter is 
present. 

The Cumberland Plain Land Snail is found under logs and debris, amongst accumulations of 
leaf and bark around bases of trees, and occasionally under grass clumps. It has also been 
recorded under debris such as building materials and car parts. Where possible it will burrow 
into loose soil. 

The Cumberland Plain Land Snail is a fungal feeder and is generally active at night. Very little is 
currently known about the biology and life history of the species. It is hermaphroditic and lays 
clutches of around 20-25 small round white eggs, in moist and dark areas such as under logs. 

The remnant woodland habitat within the study area, in which both snails and shells were 
identified, is characteristic of preferred habitat for the species. Specimens were found beneath 
accumulations of bark and leaves around the bases of trees and under logs.  

The woodland community is in moderate condition with a low canopy dominated by E. 
tereticornis (Forest Red Gum) and E. moluccana (Grey Box) and a sparse shrub layer of 
Bursaria spinosa (Blackthorn). The groundlayer predominantly consisted of well-developed leaf 
litter, with sparse occurrences of Themeda australis (Kangaroo Grass) and Erogrostis curvula 
(African Love Grass). Fungal hyphae were present in the soil at tree bases, representing a 
potential foraging resource for the snail. 

The presence of this characteristic habitat for the species suggests that remnant woodland of 
the study area is of high value to the 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. 

The proposed action would affect the lifecycle of the Cumberland Plain Land Snail as a result of 
habitat removal and potential mortality of live snails. 

Specimens were found beneath accumulated bark and leaves around the bases of trees and 
under logs. Remnant woodland habitat within the study area is characteristic of preferred habitat 
for the species and suggests that all patches of remnant woodland of the study area are of high 
value to the Cumberland Plain Land Snail.  

Approximately 1.18 hectares of this habitat (remnant woodland) occurs in the proposal area and 
requires removal. This does not comprise a significant area of potential habitat for the species in 
the wider locality. 
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It is currently not known what number of individuals constitutes a viable population. Small 
populations are considered viable unless proven otherwise (NPWS 2000). Snails found within 
the study area are likely to be part of a larger population within areas of potential Cumberland 
Plain land Snail habitat to the north within the Proposed Regional Park, where they have 
previously been recorded on the boundary of the South West Rail Link (Parsons Brinckerhoff 
2010). 

The clearing of characteristic habitat of the species and causing direct mortality of snails is likely 
to affect the lifecycle of the populations of  Cumberland Plain Land Snail in the study area, but 
not such that a viable local population is likely to be placed at risk of extinction. 

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. The Cumberland Plain Land Snail recorded in the study area is 
not part of an ‘endangered population’, as defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. The Cumberland Plain Land Snail is a threatened species. 

(d) In relation to a 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 orisolated to the 
long-term survival of the species, population or ecological community in the locality. 

Approximately 1.18 hectares of characteristic habitat for the species (remnant woodland) occurs 
in the proposal areas within the non-certified areas. This does not comprise a significant area of 
potential habitat for the species in the wider locality. 

Cumberland Plain Land Snails identified in the study area currently persist at two locations, on 
either side of Campbelltown Road in remnant woodland. Both live snails and shells were found 
in remnant woodland on the northern side of Campbelltown Road, while shells were found in 
similar habitat on the southern side of the road. These two locations are approximately 145 
metres apart. Clark and Richardson (2002) found that the mean habitat radius for a Cumberland 
Plain Land Snail was approximately 350 metres. It was also found that significant movement of 
individuals of a single generation was limited to 350 metres. Snails found on either side of the 
road may have once comprised a single population that has in the past been fragmented and 
isolated by Campbelltown Road. The widening of Campbelltown Road is unlikely to create a 
greater barrier to snail movement than presently exists.  

There are 46 records of Cumberland Plain Land Snails located in patches of Cumberland Plain 
Woodland in the Proposed Regional Park, approximately 700 metres north of the intersection of 
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Campbelltown Road and Zouch Road and 1.4 kilometres to the north-west of the snails 
recorded in the study area. Given that significant movement of individuals of a single generation 
was limited to 350 metres, snails found within the study area are likely to be isolated from this 
population already.  

The closest record of Cumberland Plain Land Snail in the NSW Wildllife Atlas to the live snails 
recorded in the study area is located approximately 560 metres to the north east (Figure 13), 
however Parsons Brinckerhoff (2010) recorded this species in the South West Rail Link study 
area at four locations along the western boundary of the non-certified lands/Proposed Regional 
Park to the north-west of Campbelltown Road, within 200 metres of the snails recorded in the 
current survey. Cumberland Plain Land Snail habitat is contiguous between the study area and 
the Parsons Brinckerhoff (2010) records and connectivity within this part of the Proposed 
Regional Park would be maintained. Other populations of Cumberland Plain Land Snail and 
areas of potential habitat in the locality are already fragmented by the existing road and the 
South West Rail Link.  

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the 
Cumberland Plain Land Snail. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for the Cumberland Plain Land Snail. DECCW 
(2010) prepared the Cumberland Plain Recovery Plan, focusing on the threatened species, 
populations and ecological communities that are endemic to or primarily distributed on the 
Cumberland Plain. Cumberland Plain Land Snail is one of the threatened species addressed in 
the recovery plan.  

DECCW (2010) has identified approximately 25,566 hectares of Priority Conservation Lands 
(PCLs), representing the best opportunities in the region to secure long-term viable 
conservation outcomes. The recovery plan identifies the current extent of CPW and RFEF 
(which represent habitat for this species) on the Cumberland Plain as approximately 15,925 
hectares, of which 5,510 hectares is located within the Priority Conservation Lands. 

The native vegetation within the boundaries of the Proposed Regional Park in the Edmondson 
Park Precinct has been mapped as part of the Priority Conservation Lands. 

There are no objectives or actions in the recovery plan which specifically target the Cumberland 
Plain Land Snail. The objectives of the Cumberland Plain Recovery Plan are as follows: 

5. To build a protected area network, comprising public and private lands, focused on the 
priority conservation lands 

6. To deliver best practice management for threatened biodiversity across the Cumberland 
Plain, with a specific focus on the priority conservation lands and public lands where the 
primary management objectives are compatible with biodiversity conservation 

7. To develop an understanding and enhanced awareness in the community of the 
Cumberland Plain’s threatened biodiversity, the best practice standards for its management, 
and the recovery program 

8. To increase knowledge of the threats to the survival of the Cumberland Plain’s threatened 
biodiversity, and thereby improve capacity to manage these in a strategic and effective 
manner 
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The proposal is not consistent with objective 1 of the Cumberland Plain Recovery Plan as it 
would result in removal of Cumberland Plain Land Snail habitat from the Priority Conservation 
Lands. However the area to be removed is relatively small and consists of edge-affected habitat 
adjacent to the existing road. The proposal is otherwise broadly consistent with the recovery 
plan in respect to the recovery of Cumberland Plain Land Snail. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP).  Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action: 

• Clearing of native vegetation:  

The destruction of a sufficient proportion of one or more strata (layers) within a stand or stands 
of native vegetation.  This may result in habitat degradation or loss, population fragmentation 
and habitat disturbance facilitating the establishment of weeds.   

Approximately 1.18 hectares of characteristic habitat for the species (remnant woodland) occurs 
in the proposal area and requires removal. This does not comprise a significant area of potential 
habitat for the species in the wider locality. 

Conclusion 

In light of the consideration of the above seven factors (1 -7), the proposed activity is unlikely to 
have “a significant effect” on the Cumberland Plain Land Snail in the study area or wider locality 
as a result of the current proposed action, as: 

 The proposed action may adversely affect the lifecycle of the species and result in 
mortality of some individuals, but not such that a viable local population is likely to be 
placed at risk of extinction. 

 The proposed action would remove habitat for the species, however, this is unlikely to 
comprise a significant area of habitat for the species. 

 The proposal would not further fragment habitat for the species. 

Consequently, a Species Impact Statement is not required to be prepared. 
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Pteropus poliocephalus (Grey-Headed Flying-Fox)  

Grey-Headed Flying-Fox (Pteropus poliocephalus) is listed as a Vulnerable species under Part 
1 of Schedule 2 of the Threatened Species Conservation Act 1995 (TSC Act).  

The Grey-Headed Flying-Fox occurs from Bundaberg in Queensland in the north to Melbourne 
in Victoria in the south, typically between the coast and the western slopes of the Great Dividing 
Range. In NSW, it occurs along the east coast, eastern slopes of the Great Dividing Range and 
the tablelands. The species may be found in subtropical and temperate rainforests, tall 
sclerophyll forests and woodlands, heaths and swamps, while additional foraging is provided by 
urban gardens and cultivated fruit crops.   

The Grey-Headed Flying-Fox is a highly mobile species with a nightly feeding range from a 
roosting camp of 20 to 50 kilometres. Diet typically comprises a wide variety of flowering and 
fruiting plants (Tidemann 1995, Churchill 1998); in summer, diet mainly comprises fruits of 
rainforest trees and vines in addition to the nectar and blossom of Eucalyptus, Melaleuca and 
Banksia. In winter, diet is dominated by nectar and blossom. Non-indigenous and exotic tree 
species introduced to the urban landscape provide additional foraging habitat for this species 
within the locality; where previously existed a period of reduced availability of native food 
resource during the winter months, non-native species now supply food resources throughout 
the year (Parry-Jones & Augee 2001, Williams et al. 2006).   

Grey-Headed Flying-Foxes roost in large numbers, with up to tens of thousands of flying foxes 
using individual camps for mating, birth and rearing of young. Camps are typically located in 
gullies, close to water, in vegetation with a dense canopy, within 20 kilometres of a regular food 
source. Site fidelity to camps is high, with some camps being used for over 100 years (NPWS 
2001). The closest known roosting camp to the proposal area is located at Cabramatta Creek, 
approximately nine kilometres to the north of the study area in Jacqui Osmond Reserve 
adjoining Cabramatta Creek. Other roosting camps are located within the Botanic Gardens at 
Farm Cove to the east and Gordon to the north-east. 

The Grey-Headed Flying-Fox was not recorded in the study are during the current survey as 
nocturnal surveys were not undertaken. Habitat features of the study area which may support 
the Grey-Headed Flying-Fox include foraging habitat provided by a number of flowering exotic 
and native trees, predominantly eucalypts, located within the study area. The study area does 
not contain roosting habitat for this species. Due to the abundance and diversity of potential 
feed trees in the study area, and the number and recent date of records of the species in the 
locality, the species was considered highly likely to occur. 

(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 proposed action would require the removal of vegetation occurring within the proposal area, 
including potential feed trees within remnant woodland, and those occurring within cleared and 
disturbed areas and developed areas.  

The diversity of tree species across the study area provides a seasonal foraging resource to this 
species; availability of nectar and blossom would vary with flowering periods of each tree 
species. The trees proposed to be removed, however do not comprise a significant area of 
foraging habitat within the locality for the Grey-Headed Flying Fox.  

As a result, the removal of seasonal foraging habitat as a result of the proposed action is highly 
unlikely to have an adverse effect on the life cycle of the Grey-Headed Flying-Fox such that a 
viable local population of the species is likely to be placed at risk of extinction.  
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(b) In the case of an endangered population, whether the action proposed is likely to 
have an adverse effect on the life cycle of the species that constitutes the endangered 
population such that a viable local population of the species is likely to be placed at risk 
of extinction. 

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. The Grey-Headed Flying-Fox recorded in the study area are 
not part of an ‘endangered population’, as defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. The Grey-Headed Flying-Fox is a threatened species. 

(d) In relation to a 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. 

The extent of seasonal foraging habitat that would be removed as a result of the proposal does 
not comprise a significant area of foraging habitat within the locality for the Grey-Headed Flying-
Fox, considering that other patches of remnant woodland, parks, reserves and street and 
garden trees in the locality contain an abundance and diversity of potential foraging habitat for 
the Grey-Headed Flying-Fox.  

Foraging habitat within the study area is currently fragmented from other areas of habitat in the 
locality by surrounding linear infrastructure, urban residential and industrial development. 
Removing vegetation, including feed trees, from the study area as a result of the proposed 
action would not further fragment or isolate foraging habitat from other areas of habitat within 
the locality.  

The long-term survival of the Grey-Headed Flying-Fox in the locality is unlikely to be affected by 
the removal of native trees from the study area that may offer a seasonal foraging resource. 
The trees proposed to be removed do not comprise a significant area of foraging habitat within 
the locality. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the Grey-
Headed Flying-Fox. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 
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There is currently no approved Recovery Plan in place for the Grey-Headed Flying-Fox. A Draft 
National Recovery Plan for the Grey-headed Flying-fox was prepared in July 2009 (DECCW 
2009b).The Draft National Recovery Plan lists 13 specific objectives for the five-year timeframe 
of the Plan. Of these, two could be considered relevant to the proposal: 

 Objective 1: To identify and protect foraging habitat critical to the survival of Grey-headed 
Flying-foxes throughout their range. 

 Objective 2: To protect and increase the extent of key winter and spring foraging habitat 
of Grey-headed Flying-foxes. 

The extent of seasonal foraging habitat that would be removed as a result of the proposal does 
not comprise a significant area of foraging habitat within the locality for the Grey-Headed Flying-
Fox, and is not likely to be critical to the survival of this species in the locality. A far larger area 
of key winter and spring foraging habitat is protected in the Proposed Regional Park to the north 
of the proposal. As such, the proposal is broadly consistent with the objectives of the Draft 
National Recovery Plan for the species.  

There are no Threat Abatement Plans currently in operation for any Key Threatening Processes 
threatening the Grey-Headed Flying-Fox. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP).  Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action and may impact the Grey-Headed Flying-Fox: 

 Clearing of native vegetation:  

The destruction of a sufficient proportion of one or more strata (layers) within a stand or stands 
of native vegetation. This may result in habitat degradation or loss, population fragmentation 
and habitat disturbance facilitating the establishment of weeds.  Clearing of native vegetation 
has been identified as a threat to the Grey-Headed Flying-Fox. 

As mentioned previously, the proposed action includes the removal of known feed trees that 
offer a seasonal foraging resource to this species, resulting in habitat loss. However, habitat 
that would be lost from the study area does not comprise a significant area of foraging habitat in 
the locality. The removal of feed trees from the study area would not result in population 
fragmentation or habitat disturbance for the Grey-Headed Flying-Fox. 

Conclusion 

In light of the consideration of the above seven factors (1 -7), the proposed activity on the study 
area is not likely to have “a significant effect” on the Grey-Headed Flying-Fox in the study area 
or wider locality as a result of the proposal, as: 

 The proposal would not adversely affect the life cycle of the species; 

 The proposal would not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

 The proposal does not significantly contribute to any KTP threatening the community.  

Consequently, a Species Impact Statement is not required to be prepared.  
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Glossopsitta pusilla (Little Lorikeet) 

In NSW, the Little Lorikeet (Glossopsitta pusilla) occurs from the coast to the western slopes of 
the Great Dividing Range. The Little Lorikeet inhabits forests and woodlands, where it forages 
for nectar and pollen within the canopy stratum. It requires living, hollow-bearing eucalypts for 
nesting habitat. 

The study area offers potential foraging habitat. Hollow-bearing trees are located within the 
study area and provide nesting habitat, however they are not located within non-certified areas 
proposed for removal which are the subject of this seven part test. 

(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 proposed action involves the removal of vegetation adjacent to Campbelltown Road. This 
includes potential foraging and roosting habitat for the Little Lorikeet. The proposed action 
would not impact on nesting habitat as it would not require the removal of any hollow-bearing 
trees and as such, it is not likely to impact a viable local population such that it is likely to be 
placed at risk of extinction. 

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. The Little Lorikeet recorded in the study area is not part of an 
‘endangered population’, as defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. The Little Lorikeet is a threatened species. 

(d) In relation to a 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. 

The proposed action would require the removal of 1.82 hectares of vegetation occurring within 
the proposal area, including the margins of remnant woodland in non-certified areas that adjoin 
Campbelltown Road. This would result in a widened gap between remnant woodland occurring 
on either side of Campbelltown Road. Remnant woodland within the study area, and the wider 
locality, has been significantly fragmented by clearing for urban residential, industrial and 
infrastructure development. Widening of Campbelltown Road would not further fragment or 
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isolate potential foraging habitat for the species in the locality. No nesting habitat would be 
removed, modified or fragmented as a result of the proposed action.  

The long-term survival of the Little Lorikeet in the locality is unlikely to be affected by the 
proposed action. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the Little 
Lorikeet. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for the Little Lorikeet. There are no Threat 
Abatement Plans currently in operation for any Key Threatening Processes threatening the Little 
Lorikeet. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP). Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action: 

 Clearing of native vegetation - The destruction of a sufficient proportion of one or more 
strata (layers) within a stand or stands of native vegetation. This may result in habitat 
degradation or loss, population fragmentation and habitat disturbance facilitating the 
establishment of weeds.   

Clearing of native vegetation along the margins of remnant woodland within the study area, 
resulting in wider gaps between patches on either side of Campbelltown Road, is unlikely to 
adversely affect potential foraging habitat and roosting habitat provided by the study area. No 
nesting habitat would be removed as a result of clearing activities. 

Conclusion 

In light of the consideration of the above seven factors, the proposed activity is unlikely to have 
“a significant effect” on the Little Lorikeet in the study area or wider locality as a result of the 
proposed action, as: 

 The proposed action would not adversely affect the life cycle of the species; 

 The proposed action would not remove, modify or further fragment or isolate a significant 
area of habitat for the species; and 

 The proposed action does not significantly contribute to any KTP threatening the species.  

Consequently, a Species Impact Statement is not required to be prepared. 
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Hieraaetus morphnoides (Little Eagle) 

Little Eagle (Hieraaetus morphnoides) is listed as Vulnerable under the NSW Threatened 
Species Conservation Act 1995 (TSC Act). It was recorded in non-certified vegetation within the 
study area in 1998 and more recent records exist within 1 kilometre of the study area (Atlas of 
Living Australia 2013). The Little Eagle is found in most of mainland Australia, occurring as a 
single population in NSW (OEH 2011). It inhabits open eucalypt woodland or open woodland 
including she-oak and acacia woodlands and riparian woodland. Tall living trees are selected for 
nest sites. Nests are either built or reused stick nests about 800 mm in diameter and lined daily 
with fresh leaves (Schodde & Tidemann 1986). Nests may be used repeatedly and a number of 
nests may be used in rotation over several years, or new ones constructed (Simpson and Day 
1996). Eggs are laid in early spring, incubated for 30-35 days and young fledge about 50 days 
later, usually late summer. Little Eagles forage in wooded habitat. Prey includes small 
mammals, reptiles, large insects and occasionally other birds.  

(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 proposed action involves the removal of non-certified vegetation within the proposal area, 
adjacent to the existing road corridor. The proposal is unlikely to have an adverse impact upon 
potential foraging habitat for Little Eagle provided by the non-certified vegetation. No Little Eagle 
nests were observed during fauna surveys, which were undertaken during the breeding season 
(January and February 2012). It is unlikely that a breeding pair would subsequently build a nest 
in roadside vegetation of Campbelltown Road.  The proposal is highly unlikely to have 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. 

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. The Little Eagle  is not part of an ‘endangered population’, as 
defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. The Little Eagle is a threatened species. 

(d) In relation to a 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 
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(iii) the importance of the habitat to be removed, modified, fragmented orisolated to 
the long-term survival of the species, population or ecological community in the 
locality. 

The proposed action would require the removal of vegetation occurring within the proposed 
action area, including the margins of non-certified remnant woodland that adjoin Campbelltown 
Road. This would result in a widened gap between remnant woodland occurring on either side 
of Campbelltown Road. Remnant woodland within the study area, and the wider locality, has 
been significantly fragmented by clearing for urban residential, industrial and infrastructure 
development. Widening of Campbelltown Road would not further fragment or isolate potential 
foraging habitat for the species in the locality. No nesting habitat was identified within study area 
and as a result, no nesting habitat for the species is likely to be removed, modified or 
fragmented as a result of the proposed action.  

The long-term survival of the Little Eagle in the locality is unlikely to be affected by the proposed 
action. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the Little 
Eagle. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for the Little Eagle. There are no Threat 
Abatement Plans currently in operation for any Key Threatening Processes threatening the Little 
Eagle. 

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP). Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposal: 

 Clearing of native vegetation – The destruction of a sufficient proportion of one or more 
strata (layers) within a stand or stands of native vegetation. This may result in habitat 
degradation or loss, population fragmentation and habitat disturbance facilitating the 
establishment of weeds.   

Clearing of non-certified native vegetation along the margins of remnant woodland within the 
study area, resulting in wider gaps between patches on either side of Campbelltown Road, is 
unlikely to adversely affect potential foraging habitat or nesting habitat within the study area.  

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on the Little Eagle in the study area or wider locality as a result of the 
proposal, as: 

 The proposed action would not adversely affect the life cycle of the species; 

 The proposed action would not remove, modify or further fragment or isolate a significant 
area of habitat for the species; and 
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 The proposed action does not significantly contribute to any KTP threatening the species.  

Consequently, a Species Impact Statement is not required to be prepared. 
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Lathamus discolor (Swift Parrot) 

The Swift Parrot (Lathamus discolor) is listed as Endangered under the TSC Act. The Swift 
Parrot was recorded in the Edmondson Park Precinct in 2004 (DEWHA 2009b).  

It breeds in Tasmania during spring and summer, migrating in autumn and winter to south-east 
Australia (OEH 2013). On the mainland they occur in areas where eucalypts are flowering 
profusely or where there are abundant lerp (from sap-sucking bugs) infestations. Favoured feed 
trees include winter flowering species such as Swamp Mahogany Eucalyptus robusta, Spotted 
Gum Corymbia maculata, Red Bloodwood C. gummifera, Mugga Ironbark E. sideroxylon, and 
White Box E. albens. Commonly used lerp infested trees include Inland Grey Box E. 
microcarpa, Grey Box E. moluccana and Blackbutt E. pilularis. The Swift Parrot returns to some 
foraging sites on a cyclic basis depending on food availability.  

Biodiversity values in the Conservation Agreement for Edmondson Park (DEWHA 2009b) 
include potential habitat for the Swift Parrot. The impacts to Swift Parrot as a result of the 
removal of vegetation in Edmondson Park are assessed in this seven part test.  

(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 proposed action involves the removal of 1.82 hectares of remnant woodland and riparian 
habitat Feed trees and commonly used lerp infested trees were found in this vegetation 
including C. maculata and E. moluccana.  The removal of this vegetation would have a minor 
impact on the feeding habitat of the Swift Parrot.  No nesting habitat would be removed as a 
result of the proposed action and as such, the proposed action is unlikely to have an adverse 
effect on the life cycle of the Swift Parrot, such that a viable local population is likely to be 
placed at risk of extinction. 

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. The Swift Parrot recorded in the study area is not part of an 
‘endangered population’, as defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. The Swift Parrot is a threatened species. 

(d) In relation to a 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 
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(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. 

The proposed action would require the removal of vegetation occurring within the proposal area, 
including the margins of remnant woodland that adjoin Campbelltown Road. This would result in 
a widened gap between remnant woodland occurring on either side of Campbelltown Road. 
Remnant woodland within the study area, and the wider locality, has been significantly 
fragmented by clearing for urban residential, industrial and infrastructure development. 
Widening of Campbelltown Road would not further fragment or isolate potential foraging habitat 
for the species in the locality. No nesting habitat would be removed, modified or fragmented as 
a result of the proposal.  

The long-term survival of the Swift Parrot in the locality is unlikely to be affected by the 
proposal. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the Swift 
Parrot. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There are no Threat Abatement Plans currently in operation for any Key Threatening Processes 
threatening the Swift Parrot. A National Recovery Plan was developed for the Swift Parrot 
(Saunders and Tzaros 2011).  The objective of the plan is to prevent further population decline 
of the Swift Parrot and to achieve a demonstrable sustained improvement in the quality and 
quantity of Swift Parrot habitat to increase carrying capacity. The objective would be achieved 
by implementing recovery actions for each of the following specific recovery objectives: 

Objective 1: To identify and prioritise habitats and sites used by the species across its range, on 
all land tenures. 

Objective 2: To implement management strategies to protect and improve habitats and sites on 
all land tenures 

Objective 3: To monitor and manage the incidence of collisions, competition and Beak and 
Feather Disease (BFD). 

Objective 4: To monitor population trends and distribution throughout the range. 

The proposed action would not contravene any of the identified objectives of the Recovery Plan.  

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP). Of the KTPs listed in Schedule 3 of the TSC Act the following would occur as 
a result of the proposed action: 

 Clearing of native vegetation – The destruction of a sufficient proportion of one or more 
strata (layers) within a stand or stands of native vegetation. This may result in habitat 
degradation or loss, population fragmentation and habitat disturbance facilitating the 
establishment of weeds.   
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Clearing of native vegetation along the margins of remnant woodland within the study area, 
resulting in wider gaps between patches on either side of Campbelltown Road would have a 
minor impact on potential foraging habitat provided by the study area. No nesting habitat occurs 
within the study area. 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on the Swift Parrot in the study area or wider locality as a result of the 
Proposed action, as: 

 The proposed action would not adversely affect the life cycle of the species; 

 The proposed action would not remove, modify or further fragment or isolate a significant 
area of habitat for the species; and 

 The proposed action does not significantly contribute to any KTP threatening the species.  

Consequently, a Species Impact Statement is not required to be prepared. 
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Miniopterus schreibersii oceanensis (Eastern Bentwing Bat) 

The Eastern Bentwing Bat (Miniopterus schreibersii oceanensis) is listed as Vulnerable under 
the TSC Act. The species was not recorded in Anabat surveys however it was recorded in the 
study area in 1999 and more recently several kilometres away (Atlas of Living Australia 2013).  

It occurs along the east and north-west coasts of Australia (DEC 2005a) where it is known from 
a variety of habitat including rainforest, dry and wet sclerophyll forest, open woodland, 
paperbark forest and open grassland. The species hunts for moths and other flying insects 
above the canopy or open areas (DEC 2005a). Eastern Bentwing bats are known to utilise a 
number of roost sites throughout the year (Churchill 2008).   

Caves are the primary roosting habitat for this species; however they also use derelict mines, 
storm-water tunnels, buildings and other man-made structures (DEC 2005a). Of these, the most 
important to the species are those used through winter for hibernation and those comprising 
maternity roosts (DEC 2004). Female Eastern Bentwing Bats congregate in specific caves that 
provide constant high temperate and humidity to give birth and raise young (Dwyer 1995). 
Maternity caves are used annually in spring and summer for the birth and rearing of young.  At 
other times of the year, populations disperse within a territorial range of about 300 km from the 
maternity cave (Churchill 2008).  Movement between territories is rare.  Breeding or roosting 
colonies can range from 100 to 150,000 individuals.  As such, they are prone to population 
damage if their roosting site is disturbed or modified.   

 (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 proposed action would result in the removal of vegetation adjacent to Campbelltown Road 
that provides potential foraging habitat for the Eastern Bentwing Bat. The species hunts for 
moths and other flying insects above the canopy or open areas and therefore, vegetation 
removal is likely to have a minor impact on foraging activities. The proposed action would not 
impact roosting habitat, as the species roosts in caves. As a result, proposed actions are 
unlikely to have an adverse effect on the life cycle of the Eastern Bentwing Bat such that a 
viable local population is likely to be placed at risk of extinction. 

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

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in 
Part 2 of Schedule 1’ of the Act. The Eastern Bentwing Bat is not an ‘endangered population’, 
as defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

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

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

Not applicable. The Eastern Bentwing Bat is a threatened species. 

(d) In relation to a habitat of a threatened species, population or ecological community: 
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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. 

The proposed action would require the removal of vegetation occurring within the proposed 
action area, including the margins of remnant woodland that adjoin Campbelltown Road. This 
would result in a widened gap between remnant woodland occurring on either side of 
Campbelltown Road. Remnant woodland within the study area, and the wider locality, has been 
significantly fragmented by clearing for urban residential, industrial and infrastructure 
development. Widening of Campbelltown Road would not further fragment or isolate potential 
foraging habitat for the species in the locality. No roosting habitat would be removed, modified 
or fragmented as a result of the proposed action.  

The long-term survival of the Eastern Bentwing Bat in the locality is unlikely to be affected by 
the proposed action. 

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

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for the 
Eastern Bentwing Bat. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan on Threat Abatement Plan in place for the Eastern 
Bentwing Bat.  

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

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’.  Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTP).  Of the KTP’s listed in Schedule 3 of the TSC Act the following would occur 
as a result of the proposed action  

 Clearing of native vegetation.   

The destruction of a sufficient proportion of one or more strata (layers) within a stand or stands 
of native vegetation.  This may result in habitat degradation of loss, population fragmentation 
and habitat disturbance facilitating the establishment of weeds.   

Clearing of native vegetation for the proposed action is unlikely to significantly modify potential 
foraging habitat or flight paths of the species. The proposed action is unlikely to result in 
population fragmentation or habitat disturbance for the Eastern Bentwing Bat. No roosting 
habitat would be removed. 

Conclusion 
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In light of the consideration of the above seven factors (1 -7), the proposed activity is unlikely to 
have “a significant effect” on the Eastern Bentwing Bat in the study area or wider locality as a 
result of the current proposed action, as: 

 The proposed action would not adversely affect the lifecycle of the species; 

 The proposed action would not remove, modify or further fragment or isolate a significant 
area of habitat for the species; and 

 The proposed action does not significantly contribute to any key threatening process for 
the community. 

Consequently, a Species Impact Statement is not required to be prepared. 
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APPENDIX I 
 

EPBC SIGNIFICANT IMPACT ASSESSMENTS 
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EPBC Act Significant Impact Assessments have been undertaken for threatened species and 
ecological communities listed under the EPBC Act recorded in the study area or which are 
considered to have a high to moderate likelihood of occurrence in and adjoining the study area.  

Significant Impact Assessments have been prepared for the following threatened entities: 

Threatened entity EPBC Act Status Likelihood of 
occurrence 

Threatened Ecological Communities   

Cumberland Plain Shale Woodlands and Shale-Gravel 
Transition Forest 

Critically 
Endangered 

Known 

Threatened Species   

Pimelea spicata (Spiked Rice-flower) Endangered High 

Acacia pubescens (Downy Wattle) Vulnerable Moderate 

Cynanchum elegans (White-flowered Wax Plant) Endangered Moderate 

Grey-headed Flying Fox (Pteropus poliocephalus) Vulnerable High 

Cattle Egret (Ardea ibis) Migratory Moderate 

Swift Parrot (Lathamus discolor) Endangered Moderate 

There were three additional threatened species with records within 10 kilometres of the study 
area that do not naturally occur within the locality of the study area and any records are likely to 
be planted specimens that are not of conservation significance. These species are: 

Threatened entity EPBC Act Status Likelihood of 
occurrence 

Eucalyptus nicholii (Narrow-leaved Black Peppermint) Vulnerable Moderate 

Eucalyptus scoparia (Wallangarra White Gum) Vulnerable Moderate 

Syzygium paniculatum (Magenta Lilly Pilly) Vulnerable Moderate 
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Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest 

Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest is listed as a critically 
endangered ecological community under the EPBC Act. 

This impact assessment o only considers the Cumberland Plain Woodland in Moderate to Good 
condition which meets the EPBC criteria (EPBC CPW) proposed to be removed from the non-
certified areas within the study area.  

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: 

(a) reduce the extent of an ecological community 

The proposed action would reduce the extent of EPBC CPW in the non-certified areas by 0.55 
hectares.  

(b) fragment or increase fragmentation of an ecological community, for example by 
clearing vegetation for roads or transmission lines 

The proposed action would increase fragmentation of the community; the widening of the road 
would increase the existing gap between the stands of EPBC CPW to the north and south of 
Campbelltown Road. The native vegetation in the vicinity of Campbelltown Road has been 
increasingly fragmented in recent years by residential and infrastructure development, including 
numerous residential estates associate with land release South West Growth Centre, and the 
South West Rail Link, which intersects the study area and is currently under construction. The 
proposal represents a small percentage of the cumulative impacts of these actions.  

The EPBC CPW to be removed consists of the vegetation at the existing edge of the woodland. 
The road edges are currently subject to edge effects, particularly on the northern side.  

(c) adversely affect habitat critical to the survival of an ecological community 

Under the TSC Act, the Director-General maintains a Register of Critical Habitat. To date, no 
critical habitat has been declared for Cumberland Plain Woodland. 

(d) 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 

The proposed action would result in modifications to hydrological regimes and likely impacts to 
soil and water increased sedimentation and runoff during construction. Whilst these changes 
could impact on the ecological community, they would be on a relatively small scale and would 
be unlikely to affect its survival. 

(e) cause a substantial change in the species composition of an occurrence of an 
ecological community, including causing a decline or loss of functionally important 
species, for example through regular burning or flora or fauna harvesting 

The proposed action is unlikely to result in a substantial change to species composition, 
occurrence of EPBC CPW or a decline or loss of functionally important species within this 
community. The removal of 0.55 hectares of EPBC CPW would have a minimal impact on these 
factors. The study area is currently impacted by weeds and as a result, the proposed action 
could result in further spread of weeds in retained stands of EPBC CPW which could impact 
species composition. Weed control measures would be implemented during construction to 
minimise impacts. 
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(f) 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 

As discussed above, the proposed action could result in further spread of weeds in retained 
stands of EPBC CPW. Retained areas are already subject to weed invasion and the proposed 
action is not likely to substantially reduce the quality or integrity of the ecological community. 
Weed control measures would be implemented during construction to minimise impacts. 

- 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, or 

Fertilisers, herbicides and other chemicals could be used during and post-construction. This 
would occur within the construction area and any inadvertent usage beyond which could impact 
the growth of species within the ecological community would be at a minor scale. As such, the 
quality or integrity of EPBC CPW would not be reduced substantially. 

(g) interfere with the recovery of an ecological community. 

DECCW (2010) prepared the Cumberland Plain Recovery Plan, focusing on the threatened 
species, populations and ecological communities that are endemic to or primarily distributed on 
the Cumberland Plain. Cumberland Plain Woodland is one of the threatened ecological 
communities addressed in the recovery plan.  

DECCW (2010) has identified approximately 25,566 hectares of Priority Conservation Lands 
(PCLs), representing the best opportunities in the region to secure long-term viable 
conservation outcomes. The recovery plan identifies the current extent of CPW on the 
Cumberland Plain as approximately 10,612 hectares, of which 4,171 hectares is located within 
the Priority Conservation Lands. 

The native vegetation within the boundaries of the proposed regional park north of 
Campbelltown Road in the Edmondson Park Precinct has been mapped as part of the Priority 
Conservation Lands. The area of Proposed Regional Park to the south of Campbelltown Road 
is not mapped as part of the Priority Conservation Lands. The proposal would result in removal 
of Cumberland Plain Woodland from the Priority Conservation Lands and subsequently interfere 
with the recovery of the ecological community. However, the interference would be minor as the 
area to be removed is relatively small and consists of edge-affected habitat adjacent to the 
existing road.  

Conclusion 

Given the relatively minor impacts on a small amount of EPBC CPW as a result of the proposed 
action, it is considered unlikely that the proposed action represents a significant impact to the 
community. A Referral to the Minister is not required. 
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Pimelea spicata 

Pimelea spicata is listed as Endangered under the EPBC Act. 

Pimelea spicata is a slender decumbent or erect shrub to 50 cm high (RBG&DT February 
2012c). This species is endemic to NSW and is known from two disjunct areas, the Cumberland 
Plain west of Sydney and coastal Illawarra south of Sydney. In western Sydney, the species is 
restricted to areas supporting the Cumberland Plain Woodland vegetation community (DEC 
2006). The species is cryptic and difficult to detect, particularly when not in flower, so surveys 
should not be relied upon unless undertaken whilst the species is flowering (NPWS 2004). 

Various flowering times for the species have been noted, as the species is known to flower in 
response to rain, and peak flowering time may vary from year to year. Benson and McDougall 
(2001) stated the peak flowering period as March to April, however it has also been observed 
flowering in May to January and in June to September in response to rain (NPWS 2004).  

Pimelea spicata was targeted during vegetation surveys of native woodland in the study area. 
The species was not recorded, but potential habitat was identified in the Moderate to Good 
condition Cumberland Plain Woodland in the study area. This assessment only considers the 
potential habitat in the non-certified areas within the study area.  

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

• lead to a long-term decrease in the size of a population 

The proposed action would remove approximately 0.55 hectares of potential habitat for P. 
spicata within the non-certified areas. The relatively small area of potential habitat directly 
impacted by the proposed action is not considered to be vital for the long term survival of the 
species in the locality and its removal would not lead to a long-term decrease in a local 
population.  

• reduce the area of occupancy of the species 

The proposed action would result in clearing of approximately 0.55 hectares of potential habitat 
for Pimelea spicata within the non-certified areas. Though the removal of potential habitat would 
reduce the area of potential occupancy for the species, it is a relatively small area and it is 
unknown whether a viable population inhabits the area to be impacted. 

• fragment an existing population into two or more populations 

The proposed action is unlikely to fragment an existing population into two or more populations. 
Potential habitat would be removed adjacent to Campbelltown Road which in its current state 
presents a risk of fragmentation to any existing population. 

• adversely affect habitat critical to the survival of a species 

The study area is not known to be critical to the survival of this species. It is subject to edge 
effects and unlikely to be of high importance to the species relative to less disturbed areas of 
CPW nearby.  

• disrupt the breeding cycle of a population 

The breeding cycle of the species could be disrupted, should the species occur within non-
certified vegetation proposed for removal. Seed production could be impacted.   

• modify, destroy, remove or isolate or decrease the availability or quality of habitat to 
the extent that the species is likely to decline 
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The removal of 0.55 hectares of potential habitat for P. spicata from the non-certified areas 
would not decrease availability or quality of habitat such 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 endangered or critically endangered species’ 
habitat 

The proposed action could result in further spread of invasive plant species that occur in the 
study. This would further degrade potential habitat for the species. 

• introduce disease that may cause the species to decline, or 

The species is not known to be at risks of any disease. The proposed action is unlikely to 
introduce disease that may cause a decline in P. spicata. 

• interfere substantially with the recovery of the species. 

The proposed action would require removal of a relatively small amount of potential habitat 
along a roadside which is not known to be occupied by the species. It is unlikely that this would 
substantially interfere with the recovery of the species.  

Conclusion 

The proposed action would result in the removal of 0.55 hectares of potential habitat within the 
non-certified areas. This is not likely to lead to a decline in the species, fragment a population, 
reduce the area of occupancy or result in disease. Therefore the proposed action would not 
have a significant impact on Pimelea spicata and as such, a Referral to the Minister is not 
required. 



 
 Ecological Assessment   
Page 202 Hyder Consulting Pty Ltd-ABN 76 104 485 289 
  

 

Acacia pubescens (Downy Wattle) 

Acacia pubescens is listed as Vulnerable under the EPBC Act. It has been recorded within 2 
kilometres of the study area (Atlas of Living Australia 2013). 

A. pubescens is restricted to the Sydney region; populations of the species have been recorded 
in the Bankstown, Fairfield and Rookwood area, however, the species is also known to occur 
within the Baulkham Hills, Hawkesbury and Liverpool LGAs.   

A. pubescens typically occurs on alluviums, shales and the intergrade between shale and 
sandstone soil, in association with open woodland and forest communities including Cooks 
River Castlereagh Ironbark Forest, Shale/Sandstone Transition Forest and Cumberland Plain 
Woodland Endangered Ecological Communities. 

The species is clonal and more commonly recruits from suckers of a parent plant rather than 
seed, resulting in dense patches of the species formed from one individual. Acacia species 
generally have high seed dormancy; however Downy Wattle may require a fire-free period of up 
to seven years in order to allow an adequate soil seedbank to develop. 

Cumberland Plain Woodland (CPW) in the study area provides potential habitat for A. 
pubescens. Impacts to A. pubescens as a result of the removal of CPW are assessed in this 
Assessment of Significance. 

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

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

The proposed action would result in the removal of 1.01 hectares of CPW within non-certified 
land, which provides potential habitat for A. pubescens.  The study area occurs on the boundary 
of Liverpool and Campbelltown Local Government Areas (LGAs). A. pubescens in known to 
occur in Liverpool LGA, but not Campbelltown (DSEWPC 2013). It has been recorded 2 
kilometres north of the study area, which appears to be the extent of the species range as 
clearing, disturbance and fragmentation of potential habitat in between the study area and 
previous record, limits the dispersal potential of this species. It is unlikely that the study area 
contains an important population as it is just beyond the limit of this species distribution and is 
not known to occur there. The species was not recorded during flora surveys. The species is 
distinctive in appearance and surveys can be conducted at any time of year (NPWS 2003). 

• reduce the area of occupancy of an important population 

The study area is not likely to contain an important population. The proposed action would result 
in the removal of 1.01 hectares of potential habitat and would not result in the reduction of the 
area of occupancy of this species. 

• fragment an existing important population into two or more populations 

The proposed action would not fragment an existing population into two or more populations. 
Potential habitat would be removed adjacent to Campbelltown road for the purposes of road 
widening.  

• adversely affect habitat critical to the survival of a species 

The study area is not known to be critical to the survival of this species.  

• disrupt the breeding cycle of an important population 
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The breeding cycle of the species would be disrupted, should the species occur within 
vegetation proposed for removal. However, the study area is not likely to contain an important 
population, thus the potential for the proposed action to disrupt the breeding cycle is low. 

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

The removal of 1.01 hectares of potential habitat for A. pubescens would not decrease 
availability or quality of habitat such that the species is likely to decline. 

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

The proposed action could result in further spread of invasive plant species that occur in the 
study. This would further degrade potential habitat for the species. 

• introduce disease that may cause the species to decline, or 

The species appears to be suffering from an unknown disease which affects the leaves of the 
plant (NPWS 2003). Little is known of what causes the disease and as such, it is unknown 
whether the proposed action would affect the spread of disease should the species occur in or 
near the study area.  

• interfere substantially with the recovery of the species. 

Threat abatement and recovery priority actions have been identified for this species by 
DSEWPC and OEH.  A recovery plan has been prepared. The proposed action would result in 
removal of potential habitat within Edmondson Park Precinct, which is subject to a Conservation 
Agreement and therefore would interfere with the following priority action developed by OEH: 
Negotiate with public authorities to increase legislative protection (of identified priority sites) 
through land use planning mechanisms or conservation agreements. Though the proposed 
action would reduce the area of private land protected by the Conservation Agreement, the 
amount of potential habitat to be removed is small and is likely to have a minor impact on the 
recovery of the species. 

Conclusion 

The proposed action would not impact on important population of A. pubescens. Though the 
proposed action would result in the removal of 1.01 hectares of potential habitat, it is not likely 
to lead to a decline in the species or reduce the area of occupancy. Therefore the proposed 
action would not have a significant impact on Acacia pubescens and as such, Referral to the 
Minister is not required. 
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Cynanchum elegans (White-flowered Wax Plant) 

Cynanchum elegans is listed as Endangered under the EPBC Act. It was recorded within 5 
kilometres of the study area in 1992 (Atlas of Living Australia 2013). No other records exist for 
this species within 10 kilometres of the study area. 

C. elegans is restricted to eastern NSW where it is distributed from Brunswick Heads on the 
north coast to Gerroa in the Illawarra region (OEH 2013). The species has been recorded as far 
west as Merriwa in the upper Hunter River valley. C. elegans usually occurs on the edge of dry 
rainforest vegetation. Other associated vegetation types include littoral rainforest; Coastal Tea-
tree Leptospermum laevigatum – Coastal Banksia Banksia integrifolia subsp. integrifolia coastal 
scrub; Forest Red Gum Eucalyptus tereticornis aligned open forest and woodland; Spotted Gum 
Corymbia maculata aligned open forest and woodland; and Bracelet Honeymyrtle Melaleuca 
armillaris scrub to open scrub. 

Flowering for this species occurs between August and May, with a peak in November (DEC 
2005b). Flower abundance on individual plants varies from sparse to prolific.  The fruit can take 
up to six months to mature.  Seed production is variable and unreliable. Seeds are wind 
dispersed and released in a non-dormant state, hence are unlikely to persist in the soil 
seedbank. Plants are capable of suckering from rootstock in response to occasional slashing or 
grazing. The fire response of the species is unknown. 

Cynanchum elegans was not recorded in the study area; however potential habitat does exist 
within Riverflat Eucalypt Forest and CPW. Potential habitat for Cynanchum elegans is 
considered to include open forest and woodland. This Assessment of Significance assesses the 
potential impacts as a result of the removal of 1.37 hectares of potential habitat. 

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 

Given that the species has not been recorded in the study area during surveys or historically 
and has not been recorded in the locality for more than 20 years, it is highly unlikely that the 
study area contains a population of C. elegans. The relatively small area of potential habitat 
directly impacted by the proposed action, namely 1.37 hectares of vegetation, is not considered 
to be vital for the long term survival of the species in the locality and its removal would not lead 
to a long-term decrease in a local population.  

• reduce the area of occupancy of the species 

The proposed action would widen the existing cleared land along the road corridor. It would 
result in the loss of 1.37 hectares of potential habitat. The loss of this habitat is unlikely to have 
an impact on the area of occupancy of C. elegans.  

• fragment an existing population into two or more populations 

The proposed action would not fragment an existing population into two or more populations. 
Potential habitat would be removed adjacent to Campbelltown road for the purposes of road 
widening.  

• adversely affect habitat critical to the survival of a species 

The study area is not known to be critical to the survival of this species.  

• disrupt the breeding cycle of a population 
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The breeding cycle of the species could be disrupted, should the species occur within 
vegetation proposed for removal. Seed production and seed dispersal could be impacted.  
However, given the low likelihood of the species occurring in the study area, it is unlikely that 
the proposed action would disrupt the breeding cycle at a population level. 

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

The removal of 1.37 hectares of potential habitat for C. elegans would not decrease availability 
or quality of habitat such 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 endangered or critically endangered species’ 
habitat 

The proposed action could result in further spread of invasive plant species that occur in the 
study. This would further degrade potential habitat for the species. 

• introduce disease that may cause the species to decline, or 

The species is not known to be at risks of any disease. The proposed action is unlikely to 
introduce disease that may cause a decline in C. elegans. 

• interfere substantially with the recovery of the species. 

Threat abatement and recovery priority actions have been identified for this species by 
DSEWPC and OEH.  The proposed action would contravene some of these through the 
removal of potential habitat and risk of further habitat degradation through the spread of 
invasive plant species. The proposed action would require removal of a relatively small amount 
of potential habitat along a roadside which is not known to be occupied by the species. It is 
unlikely that this would substantially interfere with the recovery of the species.  

Conclusion 

Though the proposed action would result in the removal of 1.37 hectares of potential habitat 
which is not likely to lead to a decline in the species, fragment a population, reduce the area of 
occupancy or result in disease. Therefore the proposed action would not have a significant 
impact on Cynanchum elegans and as such, Referral to the Minister is not required.
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Lathamus discolor (Swift Parrot) 

The Swift Parrot is listed as Endangered under the EPBC Act. The Swift Parrot was recorded in 
the Edmondson Park Precinct in 2004 (DEWHA 2009b).  

It breeds in Tasmania during spring and summer, migrating in autumn and winter to south-east 
Australia (OEH 2013). On the mainland they occur in areas where eucalypts are flowering 
profusely or where there are abundant lerp (from sap-sucking bugs) infestations. Favoured feed 
trees include winter flowering species such as Swamp Mahogany Eucalyptus robusta, Spotted 
Gum Corymbia maculata, Red Bloodwood C. gummifera, Mugga Ironbark E. sideroxylon, and 
White Box E. albens. Commonly used lerp infested trees include Inland Grey Box E. 
microcarpa, Grey Box E. moluccana and Blackbutt E. pilularis. The Swift Parrot returns to some 
foraging sites on a cyclic basis depending on food availability.  

Biodiversity values in the Conservation Agreement for Edmondson Park (DEWHA 2009b) 
include potential habitat for the Swift Parrot. The impacts to Swift Parrot as a result of the 
removal of vegetation in Edmondson Park are assessed in this Assessment of Significance.  

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 

The proposed action would result in the removal of 1.82 hectares of native vegetation which 
provides potential foraging habitat for the Swift Parrot. The removal of this vegetation is not 
likely to lead to a long-term decrease of the size of the population.  

• reduce the area of occupancy of the species 

The Swift Parrot is found across south eastern Australia and Tasmania including Victoria and 
south-east Queensland (OEH 2013). The removal of 1.82 hectares of native vegetation within 
the Edmondson Park Precinct, whilst reducing the availability of potential foraging habitat, would 
not reduce the species area of occupancy as the study area is not at the limit of this species 
range.  

• fragment an existing population into two or more populations 

The proposed action would not fragment an existing population into two or more populations. 
Potential habitat would be removed adjacent to Campbelltown road for the purposes of road 
widening.  

• adversely affect habitat critical to the survival of a species 

No critical habitat is registered for the Swift Parrot. The vegetation to be removed within 
Edmondson Park, whilst providing foraging habitat, does not provide breeding habitat and is 
thus not critical to the survival of the species.  

• disrupt the breeding cycle of a population 

The proposed action would not impact breeding habitat as the Swift Parrot breeds in Tasmania. 
Therefore, it would not result in disruption to the breeding cycle of the Swift Parrot population. 

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

Though the proposed action would result in the removal of potential foraging habitat, the 
amount of vegetation to be removed is small (1.82 hectares) and is located along a roadside. It 
is not likely to result in decline of the species. 
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• result in invasive species that are harmful to a critically endangered or endangered 
species becoming established in the endangered or critically endangered species’ 
habitat 

The proposed action is not likely to result in any invasive species becoming established in this 
species habitat that is known to be harmful to the Swift Parrot.  

• introduce disease that may cause the species to decline, or 

The proposed action is not likely to result in the introduction of a disease that would be harmful 
to the Swift Parrot.  

• interfere with the recovery of the species. 

Threat abatement and recovery priority actions have been identified for this species by 
DSEWPC and OEH. A National Recovery Plan has also been prepared to incorporate these 
actions (Saunders and Tzaros 2011).  The proposed action would result in removal of potential 
foraging habitat within Edmondson Park Precinct, which is subject to a Conservation Agreement 
and therefore would interfere with the following priority action developed by OEH: Protect, 
manage and restore Swift Parrot habitat on private land through conservation agreements, 
management agreements and incentive payments (refer to species profile for regionally specific 
habitat information). Though the proposed action would reduce the area of private land 
protected by the Conservation Agreement, the amount of potential habitat to be removed is 
small and is likely to have a minor impact on the recovery of the species. 

Conclusion 

The proposed action would not impact on breeding habitat for the Swift Parrot. Though the 
proposed action would result in the removal of a potential foraging habitat, it is not habitat 
critical to the species’ survival, nor is it likely to lead to a decline in the species, reduce the area 
of occupancy or result in impacts to the Swift Parrot as a result of an invasive species. 
Therefore the proposed action would not have a significant impact on the Swift Parrot and as 
such, Referral to the Minister is not required. 
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Grey-headed Flying-fox (Pteropus poliocephalus) 

Grey-headed Flying-fox is listed as Vulnerable under the EPBC Act. The Grey-Headed Flying-
Fox was not recorded in the study are during the current survey as nocturnal surveys were not 
undertaken. Habitat features of the study area which may support the Grey-Headed Flying-Fox 
include foraging habitat provided by a number of flowering exotic and native trees, 
predominantly eucalypts, located within the study area. The study area does not contain 
roosting habitat for this species. Due to the abundance and diversity of potential feed trees in 
the study area, and the number and recent date of records of the species in the locality, the 
species was considered highly likely to occur. 

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

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

The nearest important population of the Grey-Headed Flying-Fox is located at Cabramatta 
Creek, approximately nine kilometres to the north of the study area in Jacqui Osmond Reserve. 
Other important camp sites supporting populations of the species are located within the Botanic 
Gardens at Farm Cove approximately 34 kilometres to the north-east and at Gordon 
approximately 36 kilometres to the north-east.  

Whilst individuals may occur within the study area on a transient or temporary basis during 
nightly feeding activities, they do not use the study area for permanent roosting or as a 
maternity camp.  Native trees across the study area provide a seasonal food resource for the 
Grey-Headed Flying-Fox; however this foraging resource sources do not comprise a significant 
area of foraging habitat within the locality.    

 (b) reduce the area of occupancy of an important population 

Three important roosting camps of the Grey-Headed Flying-Fox are located within a 40 
kilometre radius of the subject site; Cabramatta Creek, the Royal Botanic Gardens and Gordon. 
The Grey-Headed Flying-Fox is a highly mobile species with a nightly feeding range of 20 to 50 
kilometres from a roosting camp (Tidemann 1995, Churchill 1998). Native tree species located 
in the study area offer seasonal foraging resources to the species. The action would not remove 
a significant area of foraging habitat for this species, as retained vegetation in the proposed 
regional park, parks, reserves and street and garden trees in the locality contain an abundance 
and diversity of potential foraging habitat for the Grey-Headed Flying-Fox. As a result, the 
removal of seasonal foraging habitat from the study area would not significantly reduce the area 
of occupancy available for an important population of the species.  

(c) fragment an existing important population into two or more populations  

The nearest important population of the Grey-Headed Flying-Fox is located at Cabramatta 
Creek, approximately nine kilometres to the north of the study area in Jacqui Osmond Reserve. 
Two other important camp sites supporting populations of the species are located within 40 
kilometres of the study area. While the species is known to range from 20 to 50 kilometres from 
a roosting camp during nightly feeding activities, the removal of seasonal foraging habitat from 
the study area would not fragment an important local, regional or other population of the Grey-
Headed Flying-Fox into two or more populations. 

(d) adversely affect habitat critical to the survival of a species 

The action would involve the removal of native trees that offer a seasonal foraging resource to 
Grey-Headed Flying-Foxes. However, these trees do not comprise habitat critical to the survival 
of the Grey-Headed Flying-Fox.   
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(e) disrupt the breeding cycle of an important population 

The nearest known maternity colony of the species is nine kilometres away at Cabramatta 
Creek.  NPWS (2001) has stated that Grey-Headed Flying-Fox camps are usually located in 
close proximity to a regular food source (20 kilometres or less) and are often in stands of 
riparian rainforest or commonly in gullies, close to water, in vegetation with a dense canopy.  
The Grey-Headed Flying-Fox most likely utilises the site on occasion during foraging activities 
and there is no roosting habitat in the study area.  The removal of trees from the study area 
would not disrupt the breeding cycle of a local, regional or other population by impacts on 
potential roosting and maternity camp habitat or foraging habitat.  

(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to 
the extent that the species is likely to decline  

The action would involve the removal of known feed trees of the Grey-Headed Flying-Fox (ABS 
2001), including Eucalyptus moluccana (Grey Box) and E. tereticornis (Forest Red Gum). The 
extent of seasonal foraging habitat that would be removed as a result of the proposal does not 
comprise a significant area of foraging habitat within the locality for the Grey-Headed Flying-
Fox, considering the retained areas of remnant woodland supporting the same species in the 
proposed regional park to the north, along with parks, reserves and street and garden trees in 
the locality which contain an abundance and diversity of potential foraging habitat for the Grey-
Headed Flying-Fox.  

As a result, the removal of seasonal foraging habitat from the study area is unlikely to decrease 
the availability or quality of habitat to the extent that the Grey-Headed Flying-Fox is likely to 
decline.  

(g) result in invasive species that are harmful to a vulnerable species becoming 
established in the vulnerable species' habitat 

The action is unlikely to result in the establishment of an invasive species that is harmful to the 
Grey-Headed Flying-Fox. Known predators of the species include native reptiles and birds; no 
invasive exotic fauna species are known to predate upon Grey-Headed Flying-Foxes. The 
action is highly unlikely to result in the establishment of invasive flora species that are harmful to 
the Grey-Headed Flying-Fox. 

(h) introduce disease that may cause the species to decline, or  

The action is highly unlikely to introduce disease that may cause the Grey-Headed Flying-Fox to 
decline. 

(i) interferes substantially with the recovery of the species 

There is currently no approved Recovery Plan in place for the Grey-Headed Flying-Fox. A Draft 
National Recovery Plan for the Grey-headed Flying-fox was prepared in July 2009 (DECCW 
2009b).The Draft National Recovery Plan lists 13 specific objectives for the five-year timeframe 
of the Plan. Of these, two could be considered relevant to the proposal: 

 Objective 1: To identify and protect foraging habitat critical to the survival of Grey-headed 
Flying-foxes throughout their range. 

 Objective 2: To protect and increase the extent of key winter and spring foraging habitat 
of Grey-headed Flying-foxes. 

The extent of seasonal foraging habitat that would be removed as a result of the proposal does 
not comprise a significant area of foraging habitat within the locality for the Grey-Headed Flying-
Fox, and is not likely to be critical to the survival of this species in the locality. A far larger area 
of key winter and spring foraging habitat is protected in the Proposed Regional Park to the north 
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of the proposal. As such, the proposal is broadly consistent with the objectives of the Draft 
National Recovery Plan for the species.  

  

Conclusion 

Under the EPBC Act an action requires approval from the Australian Government Minister for 
Sustainability, Environment, Water, Population and Communities (SEWPC) if the action has, will 
have, or is likely to have, a significant impact on a matter of national environmental significance 
such as the Grey-Headed Flying-Fox.  The assessment above concludes that the action would 
not have a significant impact on the Grey-Headed Flying-Fox and as such the action does not 
require referral to DSEWPC for a decision by the Minister on whether further assessment and 
approval is required under the EPBC Act. 
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Ardea ibis (Cattle Egret) 

The Cattle Egret is listed as Migratory under the EPBC Act. It migrates south from Asia and 
northern Australia for the winter inhabiting woodlands and wetlands, damp pasture and 
grassland around the northern, eastern and western Australian coasts. It favours is commonly 
found forage in proximity to grazing cattle. It nests in trees and shrubs along watercourses, 
principally breeding along the east coast of Australia from Newcastle to Bundaberg (DSEWPC 
2013).  

The Cattle Egret was recorded in Edmondson Park in 2007 (Atlas of Living Australia 2013) and 
suitable habitat exists on non-certified land within the study area. 

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

• Substantially modify (including by fragmenting, altering fire regimes, altering nutrient 
cycles or altering hydrological cycles), destroy or isolate an area of important habitat for 
a migratory species 

The proposed action would result in the removal of 1.82 hectares of vegetation within non-
certified land. Though the Cattle Egret has been recorded near the study area in Edmondson 
Regional Park in, vegetation proposed for removal is not considered to be important habitat as 
defined by the Significant Impact Guidelines for the EPBC Act (DEWHA 2009a) as follows: 

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

The Cattle Egret is commonly found throughout Australia and the study area does not 
support a significant proportion of the population.    

b. Habitat that is of critical importance to the species at particular life-cycle stages, and/or 

The study area is not a principle breeding location nor is it known to be of particular 
importance to the species during other life-cycle stages.  

c. Habitat utilised by a migratory species which is at the limit of the species range, and/or 

The study area is not at the limit of the species range. 

d. Habitat within an area where the species is declining. 

The species is not known to be declining in the area.  

• Result in an invasive species that is harmful to the migratory species becoming 
established in an area of important habitat for the migratory species, or 

The proposed action is not considered to impact important habitat as discussed above. 
Safeguards would be implemented to reduce the potential for invasive species such as noxious 
weeds to become established as a result of the proposed action.  

• Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an 
ecologically significant proportion of the population of a migratory species. 

The proposed action would not impact on the principle breeding habitat of the Cattle Egret. 
Furthermore, the proposed action is not likely to disrupt feeding as the species typically forage 
in grassland, pasture or cropland (DSEWPC 2013). Though the species could utilise the study 
area during migration or for roosting, the study area does not contain an ecologically significant 
proportion of the population of this species, which is common across south-east Australia.  

Conclusion 
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The proposed action would not impact on principle breeding habitat for the Cattle Egret or other 
habitat of particular importance to the species. Therefore the proposed action would not have a 
significant impact on the Cattle Egret and as such, Referral to the Minister is not required.



Campbelltown Road Upgrade—Ecological Assessment    
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 213 
  
 



 
 Ecological Assessment   
Page 214 Hyder Consulting Pty Ltd-ABN 76 104 485 289 
  

 

 


	Executive Summary
	Glossary and Acronyms
	1 Introduction
	1.1 Structure of this Report
	1.2 Overview of the  proposed activity
	1.3 Study Area
	1.4 Legislative Requirements
	1.4.1 Commonwealth Environment Protection and Biodiversity Conservation Act 1999
	1.4.2 NSW Environmental Planning and Assessment Act 1979
	1.4.3 NSW Threatened Species Conservation Act 1995
	1.4.4 NSW Fisheries Management Act 1994
	1.4.5 Noxious Weeds Act 1993
	1.4.6 SEPP 44 – Koala Habitat Protection
	1.4.7 Sydney Growth Centres SEPP and Biodiversity Certification
	1.4.8 Edmondson Park Conservation Agreement
	1.4.9 Commonwealth Strategic Assessment

	1.5 Scope of Report

	2 Methods
	2.1 Nomenclature
	2.2 Literature and Database Review
	2.2.1 Database Interrogation
	2.2.2 Literature Review
	2.2.3 Vegetation mapping

	2.3 Field Survey
	2.3.1 Flora
	Site traverses
	Plot based survey (quadrats)
	Vegetation condition assessment
	Targeted threatened species searches

	2.3.2 Terrestrial Fauna Species
	Field surveys
	Targeted Threatened Species Searches
	Fauna Habitat Assessment
	Fauna habitat quadrats

	2.3.3 Aquatic Fauna surveys
	HABSCORE Assessment
	Water Quality Assessments
	Incidental Observations

	2.3.4 Limitations

	2.4 Likelihood of occurrence assessment criteria

	3 Results
	3.1 Landscape Context
	3.1.1 Extent of Study area
	3.1.2 Regional Context
	Cumberland Plain
	Sydney Basin Bioregion

	3.1.3 Geology and Soils
	3.1.4 Land Use

	3.2 Results of Previous studies
	3.2.1 Edmondson Park Part 3A Concept Plan – Ecological Assessment
	3.2.2 South West Rail Link BIODIVERSITY ASSESSMENT

	3.3 Vegetation Communities
	3.3.1 Vegetation mapping
	3.3.2 Field Survey
	Vegetation condition

	3.3.3 Groundwater dependent ecosystems

	3.4 Terrestrial and Aquatic Fauna Habitats
	3.4.1 Remnant Woodland
	3.4.2 Riparian Habitat
	3.4.3 Aquatic habitat

	3.5 Recorded Flora and Fauna Species
	3.5.1 Flora Species
	Noxious Weeds

	3.5.2  Fauna species


	4 Species, Populations and Communities of Conservation Concern
	4.1 Matters of National Environmental Significance (NES)
	4.1.1 Threatened Ecological Communities
	4.1.2 Flora Species
	4.1.3 Fauna Species
	4.1.4 Migratory Species

	4.2 State-listed Species, Communities and Populations
	4.2.1 Threatened Ecological Communities
	4.2.2 Endangered Populations
	4.2.3 Threatened Flora Species
	4.2.4 Threatened Fauna Species
	4.2.5 Threatened fauna species recorded in the study area
	Cumberland Plain Land Snail
	Southern Myotis
	Eastern Free-tail Bat

	4.2.6 SEPP 44 Koala habitat


	5 Potential Impacts
	5.1 Proposal Activities
	5.2 Likely Impacts
	5.2.1 Loss of Native Vegetation
	5.2.2 Edge effects
	5.2.3 Weeds and Pathogens
	5.2.4 Loss of Flora habitat
	5.2.5 Loss of Fauna habitat
	5.2.6 Habitat Fragmentation
	5.2.7 Mortality of fauna species
	5.2.8 Alteration and degradation of aquatic habitats

	5.3 Key Threatening Processes
	5.4 Cumulative impacts

	6 Assessment of Impacts
	7  Proposed Design Features and Mitigation Measures
	7.1 Avoid Impacts
	7.2 Mitigate Impacts
	7.2.1 Safeguards
	7.2.2 Relocation of Cumberland Plain Land Snails

	7.3 Offsetting

	8 Conclusion
	9 References
	16054.Campbelltown Road Aquatic Report.Final02.20130320.pdf
	Acknowledgments
	Abbreviations/DEFINITIONS
	Contents
	TABLES
	FIGURES
	1.0 EXECUTIVE SUMMARY
	1.1 INTRODUCTION
	1.2 Background
	1.2.1 Description and Features of the study area
	1.2.2 Proposed Activity

	1.3 Aims

	2.0 LEGISLATIVE REQUIREMENTS
	3.0 METHODOLOGY
	3.1 Taxonomy
	3.2 Literature and Database Review
	3.2.1 Stream order

	3.3 Aquatic Survey
	3.3.1 HABSCORE Assessment
	3.3.2 Water Quality Assessments
	3.3.3 Incidental Observations

	3.4 Threatened species likelihood of occurrence criteria
	3.5 Limitations

	4.0 RESULTS
	4.1 Current Survey
	4.1.1 Aquatic Fauna Habitat Assessment
	4.1.2 Water Quality
	4.1.3 Significant Aquatic Species


	5.0 IMPACT ASSESSMENT
	5.1 Potential Impacts on Aquatic Fauna
	5.2 Potential Impacts on Aquatic Habitat
	5.2.1 Key threatening Processes


	6.0 recommendations
	7.0 Conclusion
	Figures
	Figure 1: Location of the study area in a regional context
	Figure 2: Overview of the study area and subject site
	APPENDICES
	Appendix 1
	HABSCORE Descriptors and Categories
	REFERENCES




