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4. Results 
4.1 Desktop assessment 

4.1.1 Existing Environment 

Site location and layout 

The proposal footprint is located in northwestern Sydney in Blacktown City 
Council Local Government Area (LGA) between Veron Road in Schofields and 
Richmond Road in Marsden Park. The proposal footprint includes greenfields, 
the existing road formation of South Street, and adjacent land on either side of 
South Street. The proposal footprint also contains an old landfill site on South 
Street, owned by Blacktown City Council (identified on Figure 1 as Blacktown 
City Council lands). This area has not been used as a landfill site since the 
1970s. The length of the proposal is about 2.5 kilometres long, and is located in 
the suburbs of Marsden Park and Schofields. Figure 1 shows the location of the 
proposal footprint and surrounding roads.  

South Street is currently a rural road which travels through semi-rural 
smallholdings and low density residential areas. The majority of land in the 
proposal footprint has been previously cleared for agricultural or residential use, 
although small stands of native vegetation persist as fragmented patches within 
this modified landscape. There are two creeklines that run perpendicular to the 
proposal footprint; Bells Creek and Eastern Creek, and much of the retained 
vegetation exists along these creeklines.  

Geology, soils and topography 

The proposal footprint is located on a relatively flat, low lying area within the 
floodplain of Eastern Creek. There are two main soil landscapes in the area, 
both of which are derived from the underlying Wianamatta Shale geology 
(Bannerman and Hazelton, 1990). The majority of the proposal footprint is 
located on the Blacktown soil landscape, except for narrow bands associated 
with Eastern Creek and Bells Creek which are located on the South Creek soil 
landscape (Bannerman and Hazelton, 1990). Table 9 provides a summary of 
the soil landscapes relevant to the proposal footprint. 

Table 9 Soil landscapes [taken from Bannerman and Hazelton (1990)] 

Soil 
landscape  

Description 

Blacktown Occurs extensively on the Cumberland lowlands on Wianamatta Group shales. 
Soils are shallow to moderately deep (<100cm) hardsetting mottled texture 
contrast soils, red brown podzolic soils on the crests, grading to yellow podzolic 
soils on lower slopes and in areas of poor drainage. Soils are moderately reactive 
with highly plastic subsoil, low soil fertility and poor soil drainage. No appreciable 
erosion occurs on this unit. Minor sheet and gully erosion may be found where 
surface vegetation is not maintained. 

South Creek Comprises the present active floodplain of many drainage networks of the 
Cumberland Plain, including Eastern Creek. Comprises floodplains, valley flats 
and drainage depressions of the channels on the Cumberland Plain. Usually flat 
with incised channels. Soils are often very deep layered sediments over bedrock 
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Soil 
landscape  

Description 

or relict soils. Where pedogenesis has occurred under structured plastic clays or 
structured loans, in and immediately adjacent to drainage lines; red and yellow 
podzolic soils are most common on terraces with small areas of structured grey 
clays, leached clay and yellow solodic soils. A dynamic soil landscape, there are 
many areas of erosion and deposition. Streambank erosion and sheet erosion of 
floodplains is common. In depositional phases, streams may be partially or 
completely blocked by sedimentation or vegetated bars. 

Vegetation 

The proposal footprint passes through rural residential land, with areas of exotic 
pasture, garden and cleared land combined with fragmented patches of native 
vegetation. Tozer et al. (2010) has mapped a series of polygons that are close 
to the proposal footprint containing:  

 Cumberland Shale Plains Woodland. 

 Cumberland River Flat Forest. 

While the Tozer et al. (2010) mapping does extend throughout the proposal 
footprint, the scale of the mapping is likely to account for the lack of mapped 
vegetation within the proposal footprint. Tozer et al. (2010) has mapped 
Cumberland River Flat Forest along rivers and creeklines in the locality, with 
small and isolated patches of Cumberland Shale Plains Woodland often 
occurring next to the Cumberland River Flat Forest. 

Hydrology 

The proposal crosses Bells Creek in the west and Eastern Creek in the east. A 
number of small dams also exist within the proposal footprint, scattered along 
the central portion of the footprint. The characteristics of the two creeks crossed 
by the proposal and dams within the proposal footprint are detailed in Sections 
3.3, 4.2.9 and 4.3.9.  

Climate 

The Bureau of Meteorology website provides climatic information for the 
proposal area, taken from the Seven Hills (Collins St, site number 067026) 
weather station (closest station to proposal footprint). The mean annual rainfall 
for this area is 917.4 mm, with high summer rainfall and drier winter months. 
Mean daily maximum temperatures range from 28.4oC in summer to 17.4oC in 
winter with mean minimum temperatures ranging from 17oC in summer down to 
4.5oC in winter (BOM 2013). The weather conditions during the field survey are 
outlined in Section 3.4.1. Weather during the survey was taken from 
observations at Prospect Dam weather station, which is the closest station to 
the proposal footprint that records daily weather observations. The Collins 
Street station (used for climate data outlined above) is the closest station to the 
proposal footprint, but does not provide details on daily weather observations. 
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4.1.2 Threatened biota (TSC Act and FM Act) 

The Atlas of NSW Wildlife database (OEH 2013a) identifies 24 threatened flora 
species and 57 threatened fauna species listed under the TSC Act as having 
been previously recorded in the locality of the proposal footprint. One 
threatened flora population, Marsdenia viridiflora subsp. viridiflora listed under 
the TSC Act has been recorded within the locality. 

Sixteen threatened ecological communities listed under the TSC Act have been 
recorded in the locality (Tozer et al. 2010; OEH 2013a). The likelihood of these 
threatened biota occurring within the proposal footprint has been assessed and 
is presented in Appendix A. This assessment has taken into account previous 
records in the locality, the presence of suitable habitat within the proposal 
footprint and the results of targeted field surveys. 

Three threatened aquatic species (one fish species and two invertebrate 
species) listed under the FM Act have been previously been recorded in the 
Hawkesbury Nepean Catchment (DPI, 2013a). The likelihood of these 
threatened biota occurring within the proposal footprint has been assessed and 
is presented in Appendix A. This assessment has taken into account previous 
records in the locality, the presence of suitable habitat within the proposal 
footprint and the results of targeted field surveys. 

4.1.3 EPBC Act MNES 

The Protected Matters Search Tool (DSEWPaC 2013a) identifies six ecological 
communities, 20 threatened flora species, 24 threatened fauna species and 11 
migratory species listed under the EPBC Act as predicted to occur in the 
locality of the proposal footprint (see Appendix A). The likelihood of these 
threatened and migratory biota occurring within the proposal footprint has been 
assessed and is presented in Section 4. This assessment considered previous 
records in the locality, the presence of suitable habitat within the proposal 
footprint and the results of targeted field surveys. 

There is one national heritage property, Vinegar Hill, located 5.4 kilometres 
east of the proposal footprint. The proposal would not result in impacts to this 
MNES, and it is not considered further in this assessment. There are no 
Wetlands of International Significance (Ramsar wetlands), World Heritage 
Properties or Commonwealth Marine Areas within the locality (DSEWPaC 
2013a). The proposal will not result in impacts to these MNES, and as such, 
these MNES are not considered further within this assessment. 
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4.1.4 Threatened biota within the proposal footprint 

The full list of threatened biota known or predicted to occur within the locality is 
presented in Appendix A. Threatened biota recorded within the proposal 
footprint or assessed as likely to occur are presented in Table 10. These 
species are discussed in detail in Sections 4.2.3, 4.2.8, 4.2.10, 4.3.3, 4.3.8 and 
4.3.12, and Appendix A. 

Table 10 Threatened biota with the potential to occur in the proposal 
footprint 

Common 
Name 

TSC 
Status 

EPBC 
Status 

Likelihood of occurrence Habitat/biota 
present 
within non-
certified 
areas? 

Threatened Ecological Communities  
Cumberland 
Plain 
Woodland 

CEEC - Occurs. 
All patches of Shale Plains Woodland 
qualify as the TSC Act-listed CEEC 
Cumberland Plains Woodland. 

Community 
present 

Cumberland 
Shale Plains 
Woodland and 
Shale-Gravel 
Transition 
Forest 

CEEC CEEC Occurs. 
Some patches of Shale Plains 
Woodland qualify as the EPBC Act-
listed CEEC Cumberland Plains 
Woodland. 

Community 
present 

River-flat 
Eucalypt 
Forest on 
Coastal 
Floodplains 

EEC - Occurs. 
This EEC is present along Eastern 
Creek and Bells Creek. 

Community 
present 

Flora  
Juniper-leaved 
Grevillea  
(Grevillea 
juniperina 
subsp. 
juniperina) 

V - Occurs. 
Population of the species recorded 
within the patch of Shale Plains 
Woodland within the Blacktown City 
Council reserve on the northern side of 
South Street. 

Species 
present 

Dillwynia 
tenuifolia  

V - Occurs. 
Population of the species recorded 
within the patch of Shale Plains 
Woodland within the Blacktown City 
Council reserve on the northern side of 
South Street. 

Habitat 
present 

Fauna     
Eastern 
Freetail Bat 
(Mormopterus 
norfolkensis) 

V - Occurs. 
Recorded along Bells Creek within the 
non-certified lands, and at a farm in the 
centre of the proposal footprint in 
certified lands. 

Species 
present 

Southern 
Myotis 
(Myotis 
macropus) 

V  Likely. 
Tentative recordings along Eastern 
Creek. Recorded near to the proposal 
footprint during previous surveys 
(AMBS 2007). Potential foraging habitat 

Habitat 
present 
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Common 
Name 

TSC 
Status 

EPBC 
Status 

Likelihood of occurrence Habitat/biota 
present 
within non-
certified 
areas? 

present.  

Greater 
Broad-nosed 
Bat 
(Scoteanax 
rueppellii) 
 

V  Possible. 
Detected in previous surveys nearby 
(AMBS 2007).  
Preferred roosting habitat limited.  
Potential foraging habitat present. 

Habitat 
present 

Eastern 
Bentwing-bat 
(Miniopterus 
schreibersii 
oceanensis) 

V - Likely. 
No breeding habitat within the proposal 
footprint. 
Marginal roosting habitat in road 
culverts. 
May forage within the proposal footprint 
on occasion. 

Habitat 
present 

Eastern False 
Pipistrelle 
(Falsistrellus 
tasmanensis) 

V  Possible. 
Potential foraging habitat present. 

Habitat 
present 

Yellow-bellied 
Sheathtail-bat 
(Saccolaimus 
flaviventris) 

V - Possible. 
Preferred roost habitat not present. 
Potential foraging habitat present. 

Habitat 
present 

Grey-headed 
Flying Fox 
(Pteropus 
poliocephalus) 

V V 
Likely. 

Recorded in previous surveys nearby 
(AMBS 2007). 

Potential foraging habitat present. 

Habitat 
present 

Gang-gang 
Cockatoo 
(Callocephalo
n fimbriatum) 

V  Possible 
Preferred roosting habitat limited.  
Potential foraging habitat present. 
 

Habitat 
present 

Little Lorikeet 
(Glossopsitta 
pusilla) 

V  
Possible. 

Preferred nesting tree species not 
present.  

Potential foraging habitat present. 
 

Habitat 
present 

Square-tailed 
Kite 
(Lophoictinia 
isura) 

V  
Possible. 

Preferred breeding habitat not present. 
Potential foraging habitat present. 
 

Habitat 
present 

Green and 
Golden Bell 
Frog 
(Litoria aurea) 

E V 
Possible. 

Potential foraging habitat present. 
Note, targeted searches and call 
playback found no individuals present 
within proposal footprint. 
 

Habitat 
present 
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Common 
Name 

TSC 
Status 

EPBC 
Status 

Likelihood of occurrence Habitat/biota 
present 
within non-
certified 
areas? 

Black-chinned 
Honeyeater 
(Melithreptus 
gularis gularis) 

V  
Possible. 

Preferred breeding habitat not present. 
Potential foraging habitat present. 
 

Habitat 
present 

Cumberland 
Plain Land 
Snail 
(Meridolum 
corneovirens) 

E  Possible 
Potential foraging habitat present. 
 

Habitat 
present 

Australiasian 
Bittern 
(Botaurus 
poiciloptilus) 

E E Possible 
Preferred breeding habitat limited.  
Potential foraging habitat present. 
 

Habitat 
present 

Black Bittern 
Ixobrychus 
flavicollis 

V - Possible 
Potential foraging habitat present. 
 

Habitat 
present 

Australian 
Painted Snipe 
(Rostratula 
australis) 

E V; 
Marine 
listed 
as 
Rostra
tula 
bengh
alensi
s 

Possible 
Preferred breeding habitat limited.  
Potential foraging habitat present. 
 

Habitat 
present 

Fork-tailed 
Swift (Apus 
pacificus) 

 M; 
Marine

Possible. 
Potential foraging habitat present. 

Habitat 
present 

Cattle Egret 
(Ardea ibis) 

 M; 
Marine

Possible. 
Recorded outside of the study area 
near dams along Richmond road 

Habitat 
present 

Eastern Great 
Egret (Ardea 
modesta) 

 M; 
Marine 
listed 
as 
Ardea 
alba 

Possible. 
Recorded outside of the study area 
near dams along Richmond road and 
flying overhead at Vernon Road. 
 

Habitat 
present 

White-throated 
Needletail 
(Hirundapus 
caudacutus) 

 M; 
Marine

Present. 
Recorded flying over Vernon Road 
during surveys. 
Potential foraging habitat present. 

Habitat 
present 

Rainbow Bee-
eater (Merops 
ornatus) 

 M; 
Marine

Possible. 
Potential foraging habitat present. 

Habitat 
present 
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4.2 Certified land 

Certified lands within the proposal footprint typically support woodland 
vegetation and areas which have been developed or cleared for rural 
residential, agricultural or small scale industrial uses. There are three sections 
of the proposal footprint which fall within certified land; the section closest to 
Richmond Road in the west, the central portion of the proposal footprint, and 
the eastern-most section off Veron Road (refer to Figure 1).  

4.2.1 Native flora species 

A total of 169 plant species were recorded across the entire proposal footprint 
(including both certified and non-certified lands), including 104 native species 
and 65 exotic species. The full list of flora identified at each survey site is 
included in Appendix B. Figure 2 shows the locations of each quadrat.  

Two threatened flora species, the Juniper-leaved Grevillea (Grevillea juniperina 
subsp. juniperina) and Dillwynia tenuifolia, both listed as Vulnerable under the 
TSC Act, were recorded within certified land to the north of South Street. These 
species are discussed in greater detail in Section 4.2.3. 

The survey results do not include the numerous introduced species recorded 
within the various gardens within certified lands in the proposal footprint – for 
the purposes of the survey, only those introduced species considered weeds in 
certified lands in the proposal footprint were recorded. It is likely that additional 
survey effort may reveal a greater diversity of native plants - notably certified 
lands in the proposal footprint may contain a greater diversity of grasses and 
annual herbs and forbs than were identified in the current survey, given 
seasonal survey limitations. 

4.2.2 Noxious and environmental weeds 

Certified lands within the proposal footprint have generally been subject to a 
history of grazing and encroaching clearing for agriculture and development. A 
relatively high incidence of weeds was recorded across certified lands in the 
proposal footprint, likely as a result of ongoing and past disturbances and the 
fragmented nature of vegetation within the locality, in addition to the impacts of 
edge effects on small and isolated patches of vegetation. 

Road shoulders in certified lands adjoining South Street and Veron Road 
feature a moderate infestation of weeds such as Cobblers Pegs (Bidens 
pilosa), Purpletop (Verbena bonariensis) and African Love Grass (Eragrostis 
curvula). These exotic species extend into vegetation throughout the proposal 
footprint, however are at their highest densities in the disturbed road shoulders. 

There are portions of certified lands in the proposal footprint that support 
planted and ornamental gardens, including orchard trees, European style 
cottage garden plants and cactus arrangements. Such species are largely 
restricted to completely disturbed areas, however in areas of native vegetation 
nearby to such gardens there are occasional occurrences of exotic species 
within the native vegetation. There are also several established market gardens 
within certified lands in the proposal footprint and adjacent areas, most notably 
at the eastern end of the proposal.  
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The Noxious Weeds Act provides for the declaration of noxious weeds in local 
government areas. Landowners and occupiers must control noxious weeds 
according to the control category specified in the Act. Public authorities must 
control noxious weeds according to the control category to the extent 
necessary to prevent their spread to adjoining land.  

Certified land within the proposal footprint contains eight species declared as 
Category 4 noxious weeds and two species declared as Category 3 noxious 
weeds in the Hawkesbury River County Council (which includes the Blacktown 
local council area) as shown in Table 11 below. The majority of these noxious 
species occur in low numbers; however some species such as Bridal Creeper, 
Lantana and Johnson Grass have significant infestations.  

Table 11 Declared noxious weeds recorded during the field survey (in 
certified areas only) 

Scientific Name Common 
Name 

Control 
category 

Control Notes 

Asparagus 
asparagoides 

Bridal 
Creeper 

4 The plant must not be sold propagated or 
knowingly distributed 

Bryophyllum 
delagoense 

Mother of 
Millions 

3 The plant must be fully and continuously 
suppressed and destroyed and the plant must not 
be sold propagated or knowingly distributed 

Cestrum parqui Green 
Cestrum 

3 The plant must be fully and continuously 
suppressed and destroyed 

Lantana 
camara 

Lantana 4 The plant must not be sold propagated or 
knowingly distributed 

Ligustrum 
lucidum 

Broad-
leaved 
Privet 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its reproduction 
and the plant must not be sold propagated or 
knowingly distributed 

Ligustrum 
sinense 

Small-
leaved 
Privet 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its flowering 
and reproduction 

Lycium 
ferocissimum 

African 
Boxthorn 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its reproduction

Olea europaea African 
Olive 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its reproduction 
and the plant must not be sold propagated or 
knowingly distributed 

Opuntia sp. Prickly 
Pear 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its reproduction 
and the plant must not be sold propagated or 
knowingly distributed 

Sorghum 
halepense 

Johnson 
Grass 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its reproduction
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4.2.3 Threatened flora species and populations 

Sixteen individuals of Juniper-leaved Grevillea (Grevillea juniperina subsp. 
juniperina) and five individuals of Dillwynia tenuifolia were recorded within 
Shale Plains Woodland north of South Street within certified land in the 
proposal footprint. Some of these individuals have been recorded during 
previous field surveys in the area, conducted by Ecological (Ecological, 2012). 
These species are listed as Vulnerable under the TSC Act, and are not listed 
under the EPBC Act. The occurrences included both mature and juvenile or 
suckering individuals. Plate 1 shows an individual of Grevillea juniperina subsp. 
juniperina, and Plate 2 shows Dillwynia tenuifolia. 

 

Plate 1 Grevillea juniperina 
subsp. juniperina 

 

 

Plate 2 Dillwynia tenuifolia 

 

The locations of the threatened individuals recorded during the field survey are 
shown on Figure 4. No other threatened flora species were recorded within 
certified lands in the proposal footprint.  

The full list of threatened plant species recorded or predicted to occur in the 
locality, including their habitat requirements, likelihood of occurrence and 
conservation status is presented in Appendix A. Suitable habitat for the majority 
of these species was not recorded during the field survey within the proposal 
footprint. Three threatened flora species were considered to have the potential 
to occur within the proposal footprint. 

No threatened flora populations were found or considered likely to occur within 
the proposal footprint.  

4.2.4 Vegetation communities 

Vegetation within certified land in the proposal footprint has been modified by 
historic clearing for development and agriculture. Native vegetation occurs in 
patches within certified lands, primarily comprised of woodland vegetation.  

Two native vegetation communities were identified and mapped in certified land 
within the proposal footprint, in addition to two categories of vegetation which 
do not support native vegetation, namely exotic pasture and gardens. A full 
description of the vegetation communities found within certified land in the 
proposal footprint is presented in Table 12, and shown on Figure 3. 
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Table 12 Vegetation communities recorded in certified lands in the proposal footprint  

Vegetation 
Community  

Conservation 
status* 

Location Description Area within 
certified lands (ha) 

Shale Plains 
Woodland 
(Plate 3) 

Native 
CEEC – TSC 
Act  
 
AND 
 
CEEC – EPBC 
Act 

Patches in the central 
portion of the proposal 
footprint either side of 
South Street and a small 
patch in the east to the 
west of Veron Road. 

Woodland vegetation associated with flat and gently 
undulating areas.  
Canopy vegetation is about 20-25 metres in height, with 
foliage projective cover (FPC) of about 15-20%. The canopy 
is characterised by a mixture of Eucalyptus moluccana, E. 
eugenoides, E. fibrosa, E. tereticornis and E. crebra.  
The midstorey of this community is generally sparse across its 
occurrence, with the exception of areas which have been 
exposed to higher levels disturbance, which tend to support 
higher densities of midstorey species. Where it occurs in less 
disturbed areas, the midstorey is dominated by Melaleuca 
decora and Bursaria spinosa. In areas that have been 
disturbed, increased abundances of Acacias are present. 
The understorey is characterised by a combination of native 
grass and herb species, most notably Microlaena stipoides.    

3.02 

Shale Plains 
Woodland 
(Plate 3) 

Native 
CEEC – TSC 
Act only
 

Patches in the central 
portion of the proposal 
footprint either side of 
South Street and a small 
patch in the east to the 
west of Veron Road. 

Woodland vegetation associated with flat and gently 
undulating areas.  
Canopy vegetation is about 20-25 metres in height, with 
foliage projective cover (FPC) of about 15-20%. The canopy 
is characterised by a mixture of Eucalyptus moluccana, E. 
eugenoides, E. fibrosa, E. tereticornis and E. crebra.  
The midstorey of this community is generally sparse across its 
occurrence, with the exception of areas which have been 
exposed to higher levels disturbance, which tend to support 
higher densities of midstorey species. Where it occurs in less 
disturbed areas, the midstorey is dominated by Melaleuca 
decora and Bursaria spinosa. In areas that have been 
disturbed, increased abundances of Acacias are present. 
The understorey is characterised by a combination of native 
grass and herb species, most notably Microlaena stipoides.    
 

0.34 
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Vegetation 
Community  

Conservation 
status* 

Location Description Area within 
certified lands (ha) 

River-flat 
Eucalypt Forest 

Native 
EEC – TSC 
Act 

Small occurrences in 
certified lands to the 
east of Bells Creek, to 
the north and south of 
South Street. 

Riparian vegetation associated with creeklines. 
Canopy vegetation is about 20 metres in height, with a FPC of 
about 20%. Canopy is characterised by Eucalyptus amplifolia, 
E. moluccana and E. tereticornis. 
The midstorey of this community is typically absent, with very 
occasional occurrences of Breynia oblongifolia and juvenile 
Casuarina cunninghamiana.  
The understorey is characterised by a mixture of native and 
exotic species, including Microlaena stipoides, Commelina 
cyanea, Cynodon dactylon, Ehrharta erecta, Entolasia 
marginata and Oplismenus aemulus.  

0.48 

Highly modified 
River-flat 
Eucalypt Forest 

Native 
EEC – TSC 
Act 

Small portion of the 
proposal footprint to the 
north of South Street  

Highly modified version of the community listed above. 
Vegetation within this community is characterised by a high 
level of disturbance and modification. Typically shows signs of 
thinning or clearing of canopy species, with only scattered 
native canopy species remaining. May be exposed to grazing 
on a semi-regular basis, but still retains enough ecological 
value to form part of the ecological community given the 
presence of native species in the understorey and persistence 
of scattered canopy species. 
Where they occur, canopy species include Eucalyptus 
amplifolia and E. tereticornis.  
The midstorey is absent within this community. 
The understorey is comprised of native and exotic species, 
with Microlaena stipoides, Ehrharta erecta, Bromus 
catharticus, Sida rhombifolia and Plantago lanceolata present.

0.01 

Exotic Pasture 
(Plate 7) 

Non-native Large portions of the 
proposal footprint, 
including areas cleared 
for agriculture and 
industrial uses. 

Vegetation type is dominated by exotic pasture species. 
Lacks a canopy and midstorey, and is used for grazing, 
agricultural or industrial use. 
Canopy dominated by species including Bromus catharticus, 
Chloris gayana, Conyza bonariensis, Cynodon dactylon, 
Cyperus brevifolius, Rumex crispus, Ehrharta erecta, 
Eragrostis curvula, Paspalum dilatatum, Pennisetum 
clandestinum, Senecio madagascariensis, Setaria gracilis, 

3.15 
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Vegetation 
Community  

Conservation 
status* 

Location Description Area within 
certified lands (ha) 

Sida rhombifolia, Sonchus oleraceus and Trifolium repens. 

Garden (Plate 
4) 

Non-native Large portions of the 
proposal footprint in 
private property 

Vegetation type is comprised of a mixture of landscaping 
species and takes on various forms. Comprised of a range of 
native and exotic species including common European style 
garden plants, orchard species, tropical garden plantings and 
other assorted exotic species in garden beds.  
Typically comprises scattered large trees with garden beds 
around them, or areas of lawn interspersed with exotic 
canopy trees. 
 

3.09 

Cleared N/A Across the proposal 
footprint 

Captures all cleared areas that do not support vegetation, 
including roads, driveways, houses, infrastructure etc. 

2.07 

Total    12.15 

* CEEC – critically endangered ecological community; EEC – endangered ecological community. 
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Plate 3 Shale Plains Woodland 

 
Plate 4 Garden vegetation 
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Plate 5 Exotic pasture 

Native vegetation communities are generally in a fragmented and modified 
condition, with moderately high levels of weed invasion and a modified 
vegetation structure. There is no evidence of plant dieback associated with 
Myrtle Rust (Uredo rangelii) or Phytophthora (Phytophthora cinnamomi), and 
there is little information available about the presence of these pathogens within 
the locality. The proposal footprint occurs within the Myrtle Rust ‘Red Zone’, 
where the pathogen is known to be widely distributed (DPI 2011). Similarly 
Phytophthora is known to be widespread on the east coast, but disease 
expression is typically rare (DECC 2008b). 

There is some evidence of dieback associated with bell miners, with quite high 
numbers of the species present within the proposal footprint and surrounding 
vegetation. 

4.2.5 Threatened ecological communities 

Two Threatened Ecological Communities were recorded within certified land 
during field surveys:  

 Cumberland Plain Woodland in the Sydney Basin Bioregion (referred to 
as Cumberland Plain Woodland): 

– All patches are equivalent to the Critically Endangered Ecological 
Community listed under the TSC Act. 

– Four patches meet the condition criteria of the Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest CEEC listed under the 
EPBC Act. 
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 River-Flat Eucalypt Forest on Coastal Floodplains of the New South 
Wales North Coast, Sydney Basin and South East Corner Bioregions 
(referred to as River-flat Eucalypt Forest): 

– Endangered Ecological Community under the TSC Act. 

Cumberland Plain Woodland 

Areas of Shale Plains Woodland within certified land in the proposal footprint 
are of varying condition, however all patches recorded are consistent with the 
CEEC listed under the NSW TSC Act. All patches of the community generally 
supported characteristic canopy, midstorey and understorey species as defined 
in paragraph 2 and 3 of the scientific determination for this community (NSW 
Scientific Committee, 2013), despite the presence of exotic species and the 
modified nature of much of the vegetation within certified lands. The extent of 
this threatened community is mapped in Figure 3. 

Vegetation mapped during the field survey as Shale Plains Woodland was 
compared to the EPBC Act condition thresholds (see Table 2), to determine if 
vegetation in the proposal footprint meets the requirements for inclusion as the 
EPBC Act-listed CEEC. Of all the Shale Plains Woodland mapped within 
certified land in the proposal footprint, two patches failed to meet the EPBC Act 
condition thresholds (see Figure 3). These patches are located to the north and 
south of South Street near the corner of Carnarvon Road. These patches failed 
to meet the condition thresholds due to their small size, isolation from other 
native vegetation (they are surrounded by exotic pasture), and lack of native 
understorey. 

River-flat Eucalypt Forest 

All areas of River-flat Eucalypt Forest in certified land in the proposal footprint 
qualify as the EEC listed under the TSC Act This community occurs along Bells 
Creek and Eastern Creek, as shown on Figure 3. This community is restricted 
to riparian areas in the locality of the proposal footprint, and only 0.48 hectares 
of this community falls within certified land in the proposal footprint. 

This vegetation type is likely to be a groundwater dependant ecosystem, 
however is not identified as such in the Atlas of Groundwater Dependent 
Ecosystems (BOM, 2013b). 
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4.2.6 Terrestrial and aquatic fauna species 

A total of 74 native fauna species were recorded across the entire proposal 
footprint (including both certified and non-certified lands), including 56 bird 
species, six mammal species, four reptile species, three frog species and five 
fish species. Seventeen exotic fauna species were also recorded, comprising 
the Rabbit (Oryctolagus cuniculus), six exotic birds, two exotic fish and one 
exotic snail. A number of domestic animals were recorded within certified lands, 
including cattle, horses, sheep, goats, cats, dogs and chickens. There were 
numerous dogs within the proposal footprint, with dogs recorded on nearly 
every property in the proposal footprint. The presence of a high number of dogs 
may potentially have influenced the assemblage and persistence of native 
fauna species present within certified lands in the proposal footprint.  

Fauna observed were mostly common and widespread species, capable of 
persisting in highly fragmented, semi-urban habitats such as those within the 
proposal footprint. One threatened fauna species, Eastern Freetail Bat 
(Mormopterus norfolkensis); listed as Vulnerable under the TSC Act was 
definitely identified at a dam within certified land.   

No evidence of species listed as threatened under FM Act or EPBC Act was 
observed. Threatened fauna with the potential to occur within certified lands in 
the proposal footprint are discussed in Sections 4.2.8 and 4.2.10. 

Bird species observed in certified lands were dominated by open country or 
generalist species, such as Common Starlings (Sturnus vulgaris*), Australian 
Magpies (Cracticus tibicen), Red-rumped Parrots (Psephotus haematonotus) 
and Black-faced Cuckoo-shrikes (Coracina novaehollandiae). The dominant 
bird species in woodland communities within certified lands were aggressive 
Noisy Miners (Manorina melanocephala), Bell Miners (M. melanophrys) and 
Australian Ravens (Corvus coronoides). A number of other species such as the 
Yellow-tailed Black-cockatoo (Calyptorhynchus funereus), Blue Bonnet 
(Northiella haematogaster; this species is outside its usual range and may be 
an aviary escapee) and Rainbow Lorikeet (Trichoglosssus haematodus) were 
observed flying over certified lands and may exploit seasonal resources, but 
would be unlikely to be resident in woodland patches. Several raptors, including 
the Collared Sparrowhawk (Accipter cirrocephalus) and the Black-shouldered 
Kite (Elanus axillaris) were observed foraging over the open paddocks in 
certified lands. These species are likely to roost amongst the riparian 
vegetation along Bells and Eastern Creek in non-certified lands. Smaller birds 
observed included Willie Wagtails (Rhipidura leucophrys), Red-browed Finches 
(Neochmia temporalis) and Superb Fairy Wrens (Malurus cyaneus); species 
capable of persisting in fragmented urban and semi-rural environments such as 
the certified lands within the proposal footprint. 

Although only four reptile species were observed, the Dark-flecked Garden 
Sunskink (Lampropholis delicata) was highly abundant in all woodland 
remnants and in leaf litter around the base of street trees in certified lands. 
Brown-striped Frogs (Limnodynastes peronii) were observed within Bells Creek 
in a flooded depression in the Blacktown Council lands. Eastern Dwarf Tree 
Frog (Litoria fallax) metamorphs were identified within man-made ponds on the 
corner of South Street and Richmond Road in certified land, while the Common 
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Eastern Froglet (Crinia signifera) was abundant and was heard calling during all 
surveys from drainage lines, flooded areas and dams throughout the proposal 
footprint (including some areas in certified lands). Introduced Eastern 
Gambusia (Gambusia holbrookii) was observed in most farm dams and flooded 
depressions within the certified areas.  

A full list of all species observed in the proposal footprint is presented in 
Appendix C. 

4.2.7 Terrestrial fauna habitats 

Native vegetation within certified land within the proposal footprint is heavily 
fragmented by current and historic land uses including grazing and residential 
subdivision. There is little to no connectivity to other remnant areas of native 
vegetation, meaning that resident populations of native fauna would typically be 
small, and comprise species with some tolerance of disturbance. The majority 
of native fauna occurring within the certified areas are likely to be transitory 
individuals of mobile species, which would use these habitats as part of a wider 
network of habitat across the landscape. 

The habitat assessment identified the following main habitat types in certified 
lands in the proposal footprint. 

Shale Plains Woodland 

As described in Section 4.2.4, this community is characterised by an open 
canopy of eucalypts including Grey Box (Eucalyptus moluccana), Thin-leaved 
Stringybark (E. eugenoides), Red Ironbark (E. fibrosa), Forest Red Gum (E. 
tereticornis), and Narrow-leaved Ironbark (E. crebra) over a modified 
understorey, typically consisting of exotic pasture grasses. Midstorey 
vegetation is generally sparse  in all remnants except the patch extending along 
South Street in the council lands , which contains a sparse shrub layer of 
Blackthorn (Bursaria spinosa) and the threatened Juniper-leaved Grevillea 
(Grevillea juniperina subsp. juniperina) and Dillwynia tenuifolia. Higher densities 
of midstorey also occur in the patch mapped along Vernon Road.  

Key habitat features are limited; the vegetation is typically young to medium 
age regrowth, with few mature trees and very few habitat trees containing 
hollows, fissures or peeling bark. There are no rock outcrops and coarse woody 
debris is sparse to absent. There are occasional small termite mounds which 
may provide food resources for lizards and small mammals. Leaf litter 
accumulations are also limited and are generally restricted to the base of trees. 
Given this lack of habitat complexity, only a limited diversity of native fauna 
would be supported by this community.  

Nectar and pollen from native eucalypts, including the winter-flowering Narrow-
leaved Ironbark (Eucalyptus crebra) would provide foraging resources for 
nectivorous birds and bats, potentially including threatened species such as the 
Little Lorikeet (Glossopsitta pusilla), and Grey-headed Flying-fox (Pteropus 
poliocephalus). These species have large home ranges and are capable of 
travelling considerable distances to exploit seasonal foraging resources, and 
habitats at the site would constitute only a very minor proportion of available 
habitat for these species. In addition, the observed dominance of aggressive, 
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competitive bird species such as Noisy Miners, Common Mynas (Sturnus 
tristis*) and Bell Miners would limit the value of these habitats for native bird 
species, particularly given the lack of shrub cover.  

The majority of canopy species within certified areas were not mature, with a 
diameter at breast height of between 30 – 40 centimeters, and with limited 
potential roost sites for hollow-dependant fauna. Twelve trees with apparent 
hollows were recorded within the certified areas, all of which supported one to 
two small (<5 centimeter diameter) hollows. These hollows would be too small 
for many native fauna species such as parrots, owls or arboreal mammals. 
However these hollows do represent potential roosting habitat for microbat 
species, including threatened species such as the Eastern Freetail – bat and 
Greater Broad-nosed Bat (Scoteanax rueppellii), which was recorded during 
current field surveys. Hollow bearing trees are mapped on Figure 4. 

Not all of these hollows would be likely to be occupied: hollow occupancy in 
Australia has been estimated at between 43 - 57% across woodland and forest 
habitats, and may be as low as 27% for small (2 - 5 centimeter diameter) 
hollows (Gibbons and Lindenmayer, 2002). Trees with multiple hollows and 
evidence of crown-dieback or stress are more likely to be used by native fauna 
(Gibbons and Lindenmayer, 2002). Hollows within certified areas may therefore 
have limited value for native fauna, as all hollows were small and recorded 
within fairly young trees and may therefore be too shallow or narrow to support 
roosting fauna. The presence of aggressive hollow-using bird species such as 
Noisy Miners and Common Starlings may also limit the suitability of these 
habitats. The hollow-bearing trees are in close proximity to South Street which 
is subject to traffic noise and light disturbance throughout the day and night. 
Noise and light disturbance would reduce the habitat quality and suitability of 
these trees for fauna occupation.  Certified land within the proposal footprint is 
therefore considered unlikely to support significant populations of hollow-
dependant fauna. 

The mosaic of native vegetation remnants and open grazing land present in the 
certified area would provide foraging habitat for insectivorous microbats, 
including the Eastern Freetail-bat. This species is highly mobile and would be 
able to use foraging resources within the proposal footprint as part of a wider 
network of fragmented habitat patches across the landscape.  

The lack of fallen timber and habitat complexity would limit the value of these 
habitats for insectivorous birds, which typically forage under and around these 
substrates. Common insectivorous species typical of urban and disturbed areas 
would be able to persist such as the Willie Wagtail (Rhipidura leucophrys) and 
Grey Fantail (Rhipidura albiscapa), which were observed during the field 
surveys, but threatened species such as the Scarlet Robin (Petroica boodang) 
and Hooded Robin (Melanodryas cucullata), which have been recorded 
previously in the locality, are more reliant on such habitat features and would 
be unlikely to occur. 

Minimal suitable habitat is present for the Cumberland Plain Land Snail in 
certified lands. Potential habitat for this species is limited to the remnant 
vegetation along Bells Creek and South Street. 
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Native frogs and reptiles occurring within certified areas are likely to be limited 
to common, generalist species typical of urban or agricultural areas, such as 
litter skinks, Red-bellied Black Snakes and Common Eastern Froglets, all of 
which were observed during the field visit. The lack of rock fragments, fallen 
timber or significant leaf litter accumulations and presence of predatory fish 
species such as the introduced Eastern Gambusia (Gambusia holbrookii) would 
greatly limit the diversity of herpetofauna occurring in these areas. 

River Flat Eucalypt Forest 

Alluvial flats within the certified lands have been highly modified, and comprise 
small occurrences of Cabbage Gum (Eucalyptus amplifolia), Grey Box (E. 
moluccana) and Forest Red Gum (E. tereticornis) over an understorey of 
predominately exotic pasture grasses, in narrow strips. Midstorey vegetation is 
generally absent in all patches, with occasional occurences of River Oak 
(Casuarina cunninghamiana) and there are no key habitat features such as 
rock outcrops, tree hollows, coarse woody debris or litter accumulation. All 
remnants show signs of current or past grazing and/or mowing and slashing. 
Based on these structural attributes these remnants would be expected to 
support only a limited range of mobile native fauna included threatened bat 
species such as the Grey-headed Flying Fox. 

River Oak seeds may provide food for native birds including Rainbow Lorikeets 
and Red-browed Finches, both of which were observed in the certified lands. 
Species which would be likely to occur in or around the drainage lines within 
these remnants are discussed in Section 4.3.7. 

Modified Vegetation 

The majority of the certified areas consist of non-native vegetation types 
including exotic pasture and residential gardens. These vegetation types are 
dominated by exotic flora which have limited habitat complexity and are subject 
to ongoing disturbance from grazing and other activities. Overall they would 
have little value for native fauna. 

These modified vegetation types would support opportunistic and resilient 
native fauna and those associated with open country habitats. These species 
are generally widespread and common. 

There are occasional planted fruit trees and market gardens which would 
provide potential foraging habitat for opportunistic species such as the Grey-
headed Flying Fox. There are occasional hollow-bearing trees within these 
modified vegetation types that would have some value as roosting and nesting 
habitat for native fauna. They are most likely to be utilised by opportunistic, 
open country species such as the Galah (Eolophus roseicapilla) and would be 
unlikely to support hollow-dependant threatened species such as gliders or 
forest owls given their small size and isolation from areas of suitable habitat for 
these species and the observed dominance of aggressive, competitive bird. 
Hollow bearing trees are mapped on Figure 4. 
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4.2.8 Threatened fauna species 

The Eastern Freetail Bat (Mormopterus norfolkensis) was recorded over a dam 
within an open paddock, north of South Street within certified land. This species 
is listed as Vulnerable under the TSC Act, and not listed under the EPBC Act.  

The location of threatened biota recorded during the field survey is shown on 
Figure 4. No other threatened fauna species were recorded within certified 
lands in the proposal footprint.  

The desktop review indicated the potential presence of 57 threatened fauna 
species in the locality (see Appendix A). A review of the specific habitat 
requirements of these species, and the habitat present within the proposal 
footprint, allowed a number of these species to be eliminated as having a low 
likelihood of occurrence at the proposal footprint. 

Sixteen threatened fauna species are considered to have some potential to 
occur within certified areas at least on occasion, based on the presence of 
potentially suitable habitat. The potential for impacts on these species is 
discussed in Section 5. 

Threatened diurnal birds 

The Square-tailed Kite (Lophoictinia isura) was tentatively identified flying 
through the woodland canopy during previous surveys of nearby habitats, 
outside of the proposal footprint (AMBS 2007).  The Gang-gang Cockatoo 
(Callocephalon fimbriatum) and Little Lorikeet (Glossopsitta pusilla) may occur 
on occasion in certified areas, based on the presence of suitable habitat. 
However none of these species were recorded during the current fauna 
surveys. 

None of these three threatened bird species would be likely to breed in the 
habitats observed within certified areas, as key habitat features such as mature 
living trees within 100metresof ephemeral/permanent watercourses (Square-
tailed Kite,  OEH 2013a) and suitable large hollows (Gang-gang Cockatoo and 
Little Lorikeet, OEH 2013a) are not present. All of these species are highly 
mobile and capable of long movements between nesting or roosting sites and 
foraging areas, and may therefore have the potential to forage within certified 
areas despite the lack of breeding resources. 

Habitats within the certified lands are unlikely to represent preferred foraging 
habitats for any of these species, given the small, fragmented nature of the 
vegetation remnants, relative paucity of vertebrate prey (Square-tailed Kite) and 
lack of known, preferred feed trees (Gang-gang Cockatoo, Little Lorikeet). 
Instead, these species may occur within the proposal footprint on an occasional 
or opportunistic basis in order to exploit seasonal foraging resources, 
particularly flowering eucalypts within Shale Plains Woodland remnants. 
Habitats within the proposal footprint would constitute only a very minor 
proportion of available habitats for these mobile species. 

Forest Owls 

The majority of canopy species within certified areas were not mature, with a 
diameter at breast height of between 30 – 40cm, and with limited potential roost 
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sites for hollow-dependant owls. Trees with small hollows are highly 
fragmented, scattered along a thin strip along South Street. These trees are 
already subject (during the day and night) to noise and light disturbance from 
the existing road and residential properties. Despite targeted survey for forest 
owls such as the, Barking Owl (Ninox connivens), Masked Owl (Tyto 
novaehollandiae), Powerful Owl (Ninox strenua) and Sooty Owl (Tyto 
tenebricosa), no species were observed. It should be noted that incessant 
barking from domestic dogs and noise from cars and trucks was a constant 
feature during nocturnal surveys and would limit the suitablty of this habitat for 
these species, particularly roosting and breeding. 

Forest owls have not been recorded previously in GHD surveys (2012) and 
very few records persist for forest owls within the locality (OEH 2013). While 
these species may occur within certified aeas on an occasional or opportunistic 
basis in order to exploit foraging resources, habitats within the certified lands 
would constitute only a very minor proportion of available habitats for these 
mobile species. 

Grey-headed Flying-fox 

This species has previously been recorded in surrounding areas within the 
locality (AMBS 2007; OEH, 2013a) and individuals would be likely to forage 
within certified areas on an opportunistic basis, feeding on nectar, pollen, 
berries or fruit from eucalypts, street trees and market gardens, There are no 
permanent roost camps for this species within the study area, but individuals 
may travel up to 50 km from a roost camp in a single night to forage and may 
therefore easily exploit foraging resources within the proposal footprint. The 
closest known roost camps occur 17 km west of the proposal footprint in Emu 
Plains and Penrith, and 17km east in Parramatta Park. Foraging resources 
within certified areas would constitute only a very minor proportion of available 
foraging habitat for this species within the locality. 

Koala 

Only two records of this species exist within the locality (within 10 km of the 
proposal, dated 1990 and 2006; OEH 2013, as discussed in Section 3.2.2). No 
Koalas were recorded in the study area during current surveys, or previous 
surveys (GHD 2012, AMBS 2007). There was no evidence of Koalas living 
within the study area (scats or scratches).  Notwithstanding, primary koala feed 
tree species Forest Red Gum (Eucalytpus teretecornis), Cabbage Gum 
(Eucalyptus amplifolia) and secondary feed tree species Grey Box (Eucalyptus 
moluccana) (as defined in DECC, 2008a) occur within certified lands. As such, 
using the definition provided in DECC (2008a), areas of woodland within 
thecertified areas constitute primary habitat (using the option identified in 
Phillips, 2000, summarised in DECC, 2008a), given that primary food tree 
species comprise more than 50% of the total overstorey tree species. However, 
the general lack of records of Koalas from within the locality suggests that the 
area does not support a population of Koalas. Woodland remnants within 
certified lands in the proposal are highly fragmented, within an urban area 
currently undergoing rapid and extensive development, exposed to constant 
noise and traffic movement, and many properties within the proposal keep at 
least one domestic dog. Given these factors, it is unlikely that woodland within 
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certified areas would support a Koala population, and the area would not 
constitute habitat critical to the survival of the species as defined by 
DSEWPaC, 2012). 

Threatened microbats 

The Greater Broad-nosed Bat and Eastern Freetail-bat were identified during 
previous surveys of adjoining areas of Schofields Road, outside the proposal 
footprint by AMBS in 2007. No threatened bats were recorded during GHD 
surveys in 2012. Current surveys identified the Eastern Freetail-bat 
(Mormopterus norfolkensis) next to a dam within certified land in the proposal 
footprint. Other species with the potential to occur include the Yellow-bellied 
Sheathtail-bat, Eastern Bentwing-bat and Southern Myotis.  

Of the five threatened microbats with the potential to occur within the proposal 
footprint, two are predominately cave bats (the Eastern Bentwing-bat and 
Southern Myotis) and three typically roost in hollows (Eastern Freetail-bat, 
Greater Broad-nosed Bat, Yellow-bellied Sheathtail-bat). It is unlikely that any 
of these species would breed in the proposal footprint. The Eastern Bentwing-
bat requires maternity caves with specific structural or temperature regimes, 
returning to the same roost over successive years (Churchill 2008). Hollows 
observed within certified areas are small and dominated by aggressive bird 
species such as Noisy Miners and Common Starlings, and would be unlikely to 
support maternity colonies of hollow-roosting species. Individuals may use 
constructed structures such as road culverts or stormwater drains as temporary 
roosts, and may shelter under peeling bark during the non-breeding season. No 
evidence of bat occupation (i.e. guano (bat droppings) or resident individuals) 
was observed during current surveys in any of the culverts impacted by the 
proposal.  

The majority of habitats within certified areas would therefore represent 
foraging habitat only for these species. Foraging habitats within certified areas, 
including small, fragmented remnants of native vegetation, cleared grazing and 
urban areas and highly modified, ephemeral creek lines are typical of habitats 
available throughout the locality and would represent only a minor proportion of 
foraging habitats available to these highly mobile species. 

Cumberland Land Snail 

Potential habitat for this species is limited to areas of Cumberland Plain 
Woodland with suitable substrates such as leaf litter accumulations. Such 
habitat is limited to the remnant vegetation along Bells Creek and South Street. 
One individual live snail has previously been recorded outside the proposal 
footprint, near the corner of Hollinsworth Road and Richmond Road (1.4km 
south of the proposal footprint; Ecological 2011). No individuals were recorded 
during targeted searches, which only recorded live individuals of the introduced 
Brown Garden Snail (Cornu aspersum*).  

The patch of Shale Plains Woodland vegetation on the northern side of South 
Street, (see Figure 3) contains small areas of potentially suitable habitat with 
leaf litter accumulations at the base of trees. However, this stand has been 
previously modified by access roads and road verges and is unlikely to support 
this species, which would not be able to persist within modified landscapes and 
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would be unlikely to recolonise this area given the lack of surrounding remnant 
vegetation.  

Green and Golden Bell Frog 

Potential habitat for the Green and Golden Bell Frog (Litoria aurea) is present 
within certified areas of the proposal footprint. This species was not detected 
during targeted surveys for this assessment or the nearby Schofields Road 
Stage 2 upgrade (GHD 2012), or for the adjoining Second Ponds Creek 
Release Area (AMBS 2007). The species has been previously recorded during 
targeted surveys within the locality of the Riverstone precinct, 3.6 kilometers 
north of the proposal footprint (Ecological 2009), and there are 12 records (post 
1980) of this species within the locality (OEH 2013a).  

Suitable breeding habitat for this species has been defined as shallow ponds or 
slow-moving water bodies which: 

 Are sunny (exposed to direct sunlight for at least 6 hours a day) and warm 
(>20 degrees Celsius during spring and summer). 

 Are free of predatory fish such as Gambusia holbrooki, although can 
sometimes successfully breed in areas with Gambusia if there is 
submerged aquatic vegetation to provide shelter for tadpoles. 

 Contain areas of open water. 

 Contain emergent aquatic plants such as Cumbungi (Typha spp) or Spike-
rushes (Elaeocharis spp.).  

 A range of possible diurnal shelter sites available, including thick low 
vegetation or rocks (Pyke and White 1996, Pyke and White 2001; White 
and Pyke 2008). 

Potential suitable habitat was identified during current surveys, in man-made 
ponds on the corner of Richmond Road and South Street. Tadpoles of various 
sizes were noted in the pools. Targeted surveys failed to locate any Green and 
Golden Bell Frog individuals. 

There are patches of emergent vegetation including Cumbungi (Typha spp.) in 
man-made dams within land owned by Blacktown City Council to the north of 
South Street (mapped as the central portion of Shale Plains Woodland on 
Figure 3). This emergent vegetation in relatively shallow water partially fulfils 
the habitat requirements for this species, however there are no areas of open 
water and limited potential shelter sites in adjacent areas, which have been 
highly modified through cropping, grazing or residential uses. Eastern 
Gambusia (Gambusia holbrooki) was recorded within dams and drainage lines 
throughout the proposal footprint. 

These habitats are therefore not regarded as suitable breeding habitat. The 
nearest known extant population is at Riverstone, approximately 3.6 kilometers 
to the north of the proposal footprint. This population forms part of the St Marys 
‘meta-population’, which comprises potentially isolated occurrences at St 
Marys, Prospect, Mt Druitt and Riverstone, and is listed as a key population 
within the Draft Recovery Plan for the species (DEC 2005c).  
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Previous surveys of the Riverstone population were undertaken on behalf of the 
Growth Centres Commission between December 2008 and February 2009 
(EcoLogical 2009). These surveys located juvenile Green and Golden Bell 
Frogs within ephemeral ponds near Regent Street in Riverstone. It is 
considered likely that these individuals had dispersed approximately 700m from 
a nearby semi-captive breeding population maintained on private land by Mr 
Lance Jurd, a local herpetologist and long-term local resident (EcoLogical 
2009). Based on these previous surveys, the lack of individuals recorded 
despite targeted surveys and the low quality habitats recorded within certified 
areas, it is considered unlikely that the Green and Golden Bell Frog would be 
resident within certified areas of the proposal footprint.  

There is no suitable breeding habitat for the species and the area is separated 
from the nearest known source population by over 3.6 kilometers of highly 
modified, residential and or semi-agricultural areas and several roads. 
However, the species is known to disperse up to 3km from breeding sites and 
may travel up to 1.5 kilometers in a night (DEC 2005c). It is therefore 
conceivable that individuals may occur within the proposal footprint on an 
occasional basis. 

4.2.9 Aquatic and wetland habitats 

A number of farm dams occur within the certified lands. These are generally 
used by cattle, sheep and horses and have little surrounding vegetation. 
Varying emergent vegetation occurs. A number of waterbirds were observed at 
the farm dams, including Australian Wood Duck (Chenonetta jubata), Pacific 
Black Duck (Anas superciliosa), White-faced Heron (Egretta novaehollandiae), 
White-necked Heron (Ardea pacifica) and Little Black Cormorant 
(Phalacrocorax sulcirostris). A number of bat species are likely to forage near 
the dams, including the Eastern Freetail bat which was recorded during current 
surveys.  

4.2.10 Threatened aquatic species 

Two threatened freshwater fish were predicted to occur in the locality by the 
PMST (DSEWPaC 2013a): the Macquarie Perch (Macquaria australasica) and 
the Australian Grayling (Prototroctes maraena). No appropriate creek habitat is 
present in the certified lands. Degraded man-made dams that represent the 
aquatic habitat within the certified lands do not represent potential habitat for 
these species.  

4.2.11 Migratory species 

The desktop analysis highlighted a number of migratory species listed under 
the EPBC Act with potential to occur in the locality. During field surveys three 
listed migratory species were recorded.  The Cattle Egret (Ardea ibis) and 
Eastern Great Egret (Ardea modesta) were recorded flying over exotic pasture 
on the far eastern extent of the proposal footprint. Both species were also 
observed within pasture on the corner on Richmond Road and South Street, 
outside of the proposal footprint. These species may forage within areas of 
exotic pasture and grassland in the proposal footprint, but the site is not within 
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the core breeding region of either species (DSEWPaC 2013) and does not 
support potential breeding wetlands. Similar foraging habitat in most grassland 
is common throughout the locality, and the proposal footprint would therefore 
not constitute ‘important habitat’ for these species as defined by the DSEWPaC 
Significant Impact Guidelines (DEWHA 2009).  

White-throated Needletails (Hirundapus caudacutus) were observed flying east 
over exotic pasture, outside the proposal footprint nearby Argowan Road. The 
White-throated Needletail is a non-breeding migrant which is almost exclusively 
aerial while in Australia, very rarely landing (DSEWPaC 2013). Based on 
habitats present, an additional two species have the potential to occur: the 
Fork-tailed Swift (Apus pacificus) and Rainbow Bee-eater (Merops ornatus). 

These species may utilise aerial habitats above the proposal footprint. 
Individual Rainbow Bee-eaters may occur on an occasional or opportunistic 
basis, in order to exploit seasonal foraging resources or may use the habitats 
as ‘stepping-stones’ to aid dispersal throughout the landscape, but are unlikely 
to rely on the resources present. None of these species would be likely to breed 
or reside permanently within the proposal footprint, and the proposal footprint 
would not constitute ‘important habitat’ for any of these species as defined by 
the DSEWPaC Significant Impact Guidelines (DEWHA 2009). 

No migratory aquatic species would occur in certified lands within the proposal 
footprint. 

4.2.12 Wildlife corridors and connectivity 

Areas of vegetation within certified lands are small and relatively isolated due to 
past clearing for agriculture and residential development. Connectivity between 
remnants is low, with patches of native vegetation separated by cleared 
paddocks, gardens, roads and residences with little habitat for native fauna and 
flora. 

The closest wildlife corridors to the proposal footprint are riparian vegetation 
associated with Bells Creek (to the west) and Eastern Creek (to the east) within 
the non-certified lands. These corridors are discussed further in Section 4.3.14.  

 

.
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4.3 Non-certified land 

Non-certified lands within the proposal footprint are centred on the two 
creeklines present within the area; Bells Creek and Eastern Creek. Non-
certified lands generally support riparian vegetation (where vegetation exists). 
Where vegetation is missing, it is generally due to past clearing for agriculture, 
infrastructure or residential purposes. 

4.3.1 Native flora species 

A total of 169 plant species were recorded across the entire proposal footprint 
(including both certified and non-certified lands), including 104 native species 
and 65 exotic species. The full list of flora identified at each survey site is 
included in Appendix B. Figure 2 shows the locations of each quadrat and the 
area of non-certified land. A population of one threatened flora species, the 
Juniper-leaved Grevillea (Grevillea juniperina subsp. juniperina) was recorded 
within non-certified land north of South Street near the corner of Carnarvon 
Road. This species are listed as Vulnerable under the TSC Act and is 
discussed in greater detail in Section 4.3.3. 

4.3.2 Noxious and environmental weeds 

Non-certified land within the proposal footprint has typically avoided much of 
the disturbance that surrounding land has been exposed to. This may be due to 
a number of reasons, including the nature of the land (Crown Land, as opposed 
to private land, and hence reduced access for grazing etc.), potential for 
flooding, and the topography of the land which has limited its potential for 
grazing and clearing for agriculture and development. Nevertheless, a high 
incidence of weeds was recorded in non-certified land in the proposal footprint.  

Road shoulders adjoining South Street and Veron Road feature a moderate 
infestation of weeds such as Cobblers Pegs (Bidens pilosa), Purpletop 
(Verbena bonariensis) and African Love grass (Eragrostis curvula). These 
exotic species extend into vegetation throughout the proposal footprint, 
however are at their highest densities in the disturbed road shoulders. 

The vegetation around Eastern Creek is severely infested with Balloon Vine 
(Cardiospermum grandiflorum), which is smothering many of the native canopy 
and midstorey species in the area. While this species is not listed as a noxious 
weed in the locality, it poses a significant threat to the ongoing condition of 
riparian vegetation (see Plate 6). 
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Plate 6 Balloon Vine infestation in canopy of River-flat Eucalypt Forest 

The Noxious Weeds Act provides for the declaration of noxious weeds in local 
government areas. Landowners and occupiers must control noxious weeds 
according to the control category specified in the Act. Public authorities must 
control noxious weeds according to the control category to the extent 
necessary to prevent their spread to adjoining land.  

Non-certified land within the proposal footprint contains eight species declared 
as Category 4 noxious weeds and one species declared as a Category 3 
noxious weed in the Hawkesbury River County Council (which includes the 
Blacktown local council area) as shown in Table 13 below. The majority of 
these noxious species occur in low numbers; however some species such as 
Bridal Creeper, Lantana, and Blackberry have significant infestations.  

Table 13 Declared noxious weeds recorded during the field survey 

Scientific Name Common 
Name 

Control 
category 

Control Notes 

Asparagus 
asparagoides 

Bridal 
Creeper 

4 The plant must not be sold propagated or 
knowingly distributed 

Cestrum parqui Green 
Cestrum 

3 The plant must be fully and continuously 
suppressed and destroyed 

Lantana camara Lantana 4 The plant must not be sold propagated or 
knowingly distributed 

Ligustrum Broad- 4 The growth of the plant must be managed in a 
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Scientific Name Common 
Name 

Control 
category 

Control Notes 

lucidum leaved 
Privet 

manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction and the plant must not be sold 
propagated or knowingly distributed 

Ligustrum 
sinense 

Small-
leaved 
Privet 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its flowering 
and reproduction 

Lycium 
ferocissimum 

African 
Boxthorn 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction 

Opuntia sp. Prickly Pear 4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction and the plant must not be sold 
propagated or knowingly distributed 

Rubus 
fruticosus 
subsp. agg. 

Blackberry 4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction and the plant must not be sold 
propagated or knowingly distributed 

Sorghum 
halepense 

Johnson 
Grass 

4 The growth of the plant must be managed in a 
manner that reduces its numbers spread and 
incidence and continuously inhibits its 
reproduction 

4.3.3 Threatened flora species 

A population of approximately 27 individuals of Juniper-leaved Grevillea 
(Grevillea juniperina subsp. juniperina) was recorded within the Shale Plains 
Woodland on the corner of South Street and Carnarvon Road (see Figure 4). 
This species is listed as Vulnerable under the TSC Act, but is not listed under 
the EPBC Act. The population included both mature and juvenile or suckering 
individuals. According to the Environmental Impact Assessment guidelines for 
Juniper-leaved Grevillea any population of the species is considered significant 
(NPWS 2002), and given the lack of information on viable population size, all 
populations are considered viable (NPWS, 2002). The species was also 
recorded in certified land to the north of South Street and has the potential to 
occur within similar habitat elsewhere within the locality. This species is unlikely 
to occur elsewhere within the proposal footprint, given it was targeted during 
the field survey, but not observed elsewhere, and the remainder of the proposal 
footprint lacks suitable habitat. 

The full list of threatened plant species recorded or predicted to occur in the 
locality, including their habitat requirements, likelihood of occurrence and 
conservation status is presented in Appendix A. Suitable habitat for the majority 
of these species was not recorded during the field survey within the proposal 
footprint. 
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4.3.4 Vegetation communities 

Vegetation within non-certified land in the proposal footprint has been modified 
by historic clearing for a range of activities. Much of Bells Creek has been 
cleared for agriculture and grazing activities, with minimal vegetation to the 
south of South Street within the proposal footprint. To the north of South Street 
there is still relatively intact native vegetation along Bells Creek. 

Native vegetation along the western side of Eastern Creek has generally been 
retained, although is highly infested with a number of exotic species, most 
notably Balloon vine (Cardiospermum grandiflorum), which is smothering many 
of the native canopy and midstorey species. To the east of Eastern Creek, 
previous clearing on one private property has removed native vegetation 
between Veron Road and the creekline. On an adjacent property, native 
vegetation has generally been retained nearest the creekline.  

Vegetation within non-certified land is primarily composed of riparian woodland 
vegetation, in varying conditions. Two native vegetation communities were 
identified and mapped in non-certified land within the proposal footprint, as well 
as a highly modified version of one of the communities. An additional two 
categories of vegetation which do not support native vegetation, namely exotic 
pasture and gardens are also present within non-certified land in the proposal 
footprint.  

A full description of the vegetation communities found within non-certified land 
in the proposal footprint is presented in Table 14, and shown on Figure 3. 
Plates 7-9 show indicative vegetation communities within non-certified lands. 
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Table 14 Vegetation communities recorded in non-certified lands in the proposal footprint  

Vegetation 
Community  

Conservation 
status* 

Location Description Area within non-
certified lands (ha) 

Shale Plains 
Woodland 
(Plate 7) 

Native 
CEEC – TSC 
Act 
 
AND 
 
CEEC – EPBC 
Act (one patch 
only) 

Patch in the eastern 
portion of the proposal 
footprint to the east of 
Eastern Creek. 

Woodland vegetation associated with flat and gently 
undulating areas.  
Canopy vegetation is about 20-25 metres in height, with 
foliage projective cover (FPC) of about 15-20%. The canopy 
is characterised by a mixture of Eucalyptus moluccana, E. 
eugenoides, E. fibrosa, E. tereticornis, and E. crebra.  
The midstorey of this community is generally patchy or sparse 
across its occurrence, with the exception of areas which have 
been exposed to higher levels disturbance, which tend to 
support higher densities of species such as Acacia spp.  
The understorey is characterised by a combination of native 
grass and herb species, most notably Microlaena stipoides, 
Themeda australis and a suite of native herbaceous species.   

0.64 

Shale Plains 
Woodland  

Native 
CEEC – TSC 
Act only
 
 

Patches in the eastern 
portion of the proposal 
footprint either side of 
Eastern Creek on the 
edges of non-certified 
land. 

Woodland vegetation associated with flat and gently 
undulating areas.  
Canopy vegetation is about 20-25 metres in height, with 
foliage projective cover (FPC) of about 15-20%. The canopy 
is characterised by a mixture of Eucalyptus moluccana, E. 
eugenoides, E. fibrosa, E. tereticornis, and E. crebra.  
The midstorey of this community is generally patchy or sparse 
across its occurrence, with the exception of areas which have 
been exposed to higher levels disturbance, which tend to 
support higher densities of species such as Acacia spp.  
The understorey is characterised by a combination of native 
grass and herb species, most notably Microlaena stipoides, 
Themeda australis and a suite of native herbaceous species.   

0.31 

River-flat 
Eucalypt Forest 
(Plate 8) 

Native 
EEC – TSC 
Act 

Occurs along Bells 
Creek and Eastern 
Creek  

Riparian vegetation associated with creeklines. 
Canopy vegetation is about 20 metres in height, with a FPC of 
about 20%. Canopy is characterised by Angophora 
floribunda, Eucalyptus amplifolia, E. moluccana and E. 
tereticornis. 

3.05 
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Vegetation 
Community  

Conservation 
status* 

Location Description Area within non-
certified lands (ha) 

The midstorey of this community is typically dominated by 
native and exotic vines and climbers, with occasional 
occurrences of Breynia oblongifolia and juvenile Casuarina 
cunninghamiana. Exotic species present include Ligustrum 
lucidum, L. sinense and Cestrum parquii. All species are 
being smothered by exotic vines, primarily Balloon Vine 
(Cardiospermum grandiflorum). 
The understorey is characterised by a mixture of native and 
exotic species, including Microlaena stipoides, Commelina 
cyanea, Cynodon dactylon, Ehrharta erecta, Entolasia 
marginata and Oplismenus aemulus.  

Highly modified 
River-flat 
Eucalypt Forest 
(Plate 9) 

Native 
EEC – TSC 
Act 

Small patch to the east 
of Bells Creek  

Highly modified version of the community listed above. 
Vegetation within this community is characterised by a high 
level of disturbance and modification. Shows signs of clearing 
of canopy species, with only very scattered native canopy 
species remaining. Although this community has been highly 
modified, it still retains enough ecological value to form part of 
the ecological community given the presence of native 
species in the understorey and persistence of scattered 
canopy species. 
Where they occur, canopy species include Eucalyptus 
amplifolia and E. tereticornis.  
The midstorey is absent within this community. 
The understorey is comprised of native and exotic species, 
with Microlaena stipoides, Persicaria spp., Ehrharta erecta, 
Bromus catharticus, Sida rhombifolia, Chloris gayana, 
Paspalum dilatatum and a number of sedges such as 
Cyperus congestus, Carex appressa and Cyperus 
polystachyos 

0.76 

Exotic Pasture Non-native Large portions of the 
proposal footprint along 
Carnarvon Road and 
south of South Street 
along Bells Creek, and 
areas to the west of 

Vegetation type is dominated by exotic pasture species. 
Lacks a canopy and midstorey, and is used for grazing, 
agricultural or industrial use. 
Canopy dominated by species including Bromus catharticus, 
Chloris gayana, Conyza bonariensis, Cynodon dactylon, 
Cyperus brevifolius, Rumex crispus, Ehrharta erecta, 

4.88 
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Vegetation 
Community  

Conservation 
status* 

Location Description Area within non-
certified lands (ha) 

Veron Road. Eragrostis curvula, Paspalum dilatatum, Pennisetum 
clandestinum, Senecio madagascariensis, Setaria gracilis, 
Sida rhombifolia, Sonchus oleraceus and Trifolium repens. 

Garden Non-native Patches along 
Carnarvon Road 

Vegetation type is comprised of a mixture of landscaping 
species and takes on various forms. Comprised of a range of 
native and exotic species including common European style 
garden plants, orchard species, tropical garden plantings and 
other assorted exotic species in garden beds.  
Typically comprises scattered large trees with garden beds 
around them, or areas of lawn interspersed with exotic 
canopy trees. 

0.79 

Cleared N/A Across the proposal 
footprint 

Captures all cleared areas that do not support vegetation, 
including roads, driveways, houses, infrastructure etc. 

0.94 

Total    11.38 

* CEEC – critically endangered ecological community; EEC – endangered ecological community. 
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Plate 7 Shale Plains Woodland (Cumberland Plain Woodland) 

 

Plate 8 River-flat Eucalypt Forest 
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Plate 9 Modified River-flat Eucalypt Forest (with intact River-flat 
Eucalypt Forest in the background)  

Native vegetation communities are generally in a fragmented and modified 
condition, with moderately high levels of weed invasion and a modified 
vegetation structure. There is no evidence of plant dieback associated with 
Myrtle Rust (Uredo rangelii) or Phytophthora (Phytophthora cinnamomi), 
and there is little information available about the presence of these 
pathogens within the locality. The proposal footprint occurs within the 
Myrtle Rust ‘Red Zone’, where the pathogen is known to be widely 
distributed (DPI 2012a). Similarly Phytophthora is known to be widespread 
on the east coast, but disease expression is typically rare (DECC 2008). 

There is evidence of dieback associated with bell miners, with very high 
numbers of the species present within vegetation around Eastern Creek 
within the proposal footprint as well as within surrounding vegetation. 

4.3.5 Threatened ecological communities 

Two Threatened Ecological Communities were recorded within non-
certified land during field surveys:  

 Cumberland Plain Woodland in the Sydney Basin Bioregion (referred 
to as Cumberland Plain Woodland): 

– All patches are equivalent to the Critically Endangered Ecological 
Community listed under the TSC Act. 

– One patch meets the condition criteria of the Cumberland Plain 
Shale Woodlands and Shale-Gravel Transition Forest CEEC listed 
under the EPBC Act. 

 River-Flat Eucalypt Forest on Coastal Floodplains of the New South 
Wales North Coast, Sydney Basin and South East Corner Bioregions 
(referred to as River-flat Eucalypt Forest): 
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– Endangered Ecological Community under the TSC Act. 

Cumberland Plain Woodland 

Areas of Shale Plains Woodland within non-certified land in the proposal 
footprint are of varying condition, however all patches recorded are 
consistent with the CEEC listed under the NSW TSC Act. All patches of 
the community generally support characteristic canopy, midstorey and 
understorey species as defined in paragraph 2 and 3 of the scientific 
determination for this community (NSW Scientific Committee, 2013), 
despite the presence of exotic species and the modified nature of much of 
the vegetation within non-certified lands. The extent of this threatened 
community is mapped in Figure 3. 

Vegetation mapped during the field survey as Shale Plains Woodland was 
compared to the EPBC Act condition thresholds (see Table 2), to 
determine if vegetation in the proposal footprint meets the requirements for 
inclusion as the EPBC Act-listed CEEC. Only one patch of Shale Plains 
Woodland within non-certified land was found to fulfil the EPBC Act 
condition thresholds (see Figure 3). This patch is located to the west of 
Veron Road. Other patches failed to meet the condition thresholds due to 
the dominance of exotic species in the understorey, isolation from other 
patches of native vegetation, patch size and lack of hollow bearing trees 
(refer to Table 2). 

River-flat Eucalypt Forest 

All areas of River-flat Eucalypt Forest in non-certified land in the proposal 
footprint qualify as the EEC listed under the TSC Act This community 
occurs along Bells Creek and Eastern Creek, as shown on Figure 3. This 
community is restricted to riparian areas in the locality of the proposal 
footprint, and the majority of this community falls within non-certified land 
in the proposal footprint.  

4.3.6 Terrestrial fauna species 

A total of 92 fauna species were recorded across the entire proposal 
footprint (including both certified and non-certified lands), including 74 
native species and 17 exotic species. Fauna observed were mostly 
common and widespread species, capable of persisting in highly 
fragmented, semi-urban habitats such as those within the proposal 
footprint. A fox (Vulpes vulpes) had also been tentatively identified by 
landholders along the eastern side of Eastern Creek. The full list of fauna 
identified is included in Appendix C. One threatened fauna species, 
Eastern Freetail-bat (Mormopterus norfolkensis); listed as Vulnerable 
under the TSC Act was positively identified along Bells Creek within the 
non-certified lands based on call analysis, shown on Figure 4. It is also 
possible that another threatened species (Myotis macropus) occurs within 
the proposal footprint, particularly along the Eastern Creek site. This 
species has been previously recorded in adjacent areas of Schofields 
Road (AMBS 2007). At least 13 calls were identified as M. 
macropus/Nyctophilus sp., as call characteristics overlap, and lacked 
sufficient information to be positively identified as M. macropus.  No 
evidence of species listed as threatened under FM Act or EPBC Act was 
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observed. Threatened fauna with the potential to occur within non-certified 
lands are discussed in Section 4.3.8. 

Bird species observed were dominated by open country or generalist 
species, such as Common Starlings (Sturnus vulgaris*), Australian 
Magpies (Cracticus tibicen), Red-rumped Parrots (Psephotus 
haematonotus) and Black-faced Cuckoo-shrikes (Coracina 
novaehollandiae). Woodland communities were dominated by aggressive 
Noisy Miners (Manorina melanocephala), Bell Miners (M. melanophrys) 
and Australian Ravens (Corvus coronoides).  

A number of other species such as the Yellow-tailed Black-cockatoo 
(Calyptorhynchus funereus), Blue Bonnet (Northiella haematogaster; note 
this species is outside its usual inland range and may be an escapee) and 
Rainbow Lorikeet (Trichoglosssus haematodus) were observed flying over 
the proposal footprint and may exploit seasonal resources, but would be 
unlikely to be resident in woodland patches.  

Several raptors, including the Collared Sparrowhawk (Accipter 
cirrocephalus) and the Black-shouldered Kite (Elanus axillaris) were 
observed foraging over the open paddocks in the proposal footprint. These 
species are likely to roost amongst the riparian vegetation along Bells and 
Eastern Creek. Smaller birds observed included Willie Wagtails (Rhipidura 
leucophrys), Red-browed Finches (Neochmia temporalis) and Superb 
Fairy Wrens (Malurus cyaneus); species capable of persisting in 
fragmented urban and semi-rural environments. 

Although only four reptile species were observed, the Dark-flecked Garden 
Sunskink (Lampropholis delicata) was highly abundant in all woodland 
remnants and in leaf litter around the base of street trees. The Eastern 
Water Skink (Eulamprus quoyii) was observed along the banks of Bells 
and Eastern Creek. A Red-bellied Black Snake (Pseudechis porphyriacus) 
was observed basking in dried creek bed within a paddock.  

Several Brown-striped Frogs (Limnodynastes peronii) were observed 
within Bells Creek, to the north of South Street. Eastern Dwarf Tree Frog 
(Litoria fallax) metamorphs were identified within man-made ponds on the 
corner of South Street and Richmond Road, while the Common Eastern 
Froglet (Crinia signifera) was abundant and was heard calling during all 
surveys from drainage lines, flooded areas and dams throughout the 
proposal footprint. 

A full list of all species observed in the proposal footprint is presented in 
Appendix B. 

4.3.7 Terrestrial fauna habitats 

Fauna habitat is patchy throughout the proposal footprint due to past 
disturbance, residential subdivision and grazing. The more intact remnants 
provide potential habitat for a variety of fauna and the creeklines provide 
habitat for birds, microbats and amphibians. The terrestrial habitat types 
within the non-certified areas comprise predominantly riparian woodland 
vegetation along creek tributaries. Two native woodland vegetation 
communities were identified and mapped in non-certified land within the 
proposal footprint, as well as a highly modified version of one of the 
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communities. Exotic pasture and gardens are also present within non-
certified land in the proposal footprint.  

The habitat assessment identified the following main habitat types in the 
non-certified lands. 

Shale Plains Woodland 

As described in 5.3.4, this community is characterised by an open canopy 
of eucalypts over a modified understorey, typically consisting of exotic 
pasture grasses. Midstorey vegetation is generally sparse in all patches of 
this community, with the exception of vegetation to the east of Eastern 
Creek near Veron Road, which is characterised by a relatively high 
abundance of Bursaria spinosa and Acacia spp.. Key habitat features are 
limited: the vegetation is typically young to medium age regrowth, with few 
mature trees and very few habitat trees containing hollows, fissures or 
peeling bark. There are no rock outcrops and coarse woody debris is 
sparse to absent. Leaf litter accumulations are also limited and are 
generally restricted to the base of trees. Given this lack of habitat 
complexity, only a limited diversity of native fauna would be supported by 
this community. 

The woodland and forest canopy provides foraging habitat for an array of 
insectivorous bird species (e.g. Black-faced Cuckoo-shrike (Coracina 
novaehollandiae)) and microchiropteran bats that prey upon insects 
above, within and below the canopy. Nectar and pollen from native 
eucalypts would provide some habitat for nectivorous bird species (eg. the 
Eastern Rosella and Rainbow Lorikeets), including some threatened 
species as described in Section 4.2.7. The observed dominance of 
aggressive, competitive bird species such as Bell Miners and Pied 
Currwongs would limit the value of these habitats for native bird species, 
particularly given the lack of shrub cover.  

The majority of trees within the proposal footprint are young, with limited 
potential roost sites for hollow-dependant fauna. No hollow bearing trees 
were observed within this vegetation type within the non-certified lands, 
although exfoliating bark on some of the eucalypt species may provide 
temporary roosting habitat for microbats.  

The lack of fallen timber and habitat complexity would limit the value of 
these habitats for insectivorous birds, which typically forage under and 
around these substrates. Common insectivorous species typical of urban 
and disturbed areas would be able to persist such as the Willie Wagtail 
and Grey Fantail, which were observed during the field inspection, but 
threatened species such as the Scarlet and Hooded Robin (Petroica 
boodang, Melanodryas cucullata), which have been recorded in the 
locality, are more reliant on such habitat features and would be unlikely to 
occur. 

Native frogs and reptiles occurring within the proposal footprint are likely to 
be limited to common, generalist species typical of urban or agricultural 
areas, such as litter skinks, Red-bellied Black Snakes and Common 
Eastern Froglets, all of which were observed during the field visit. The lack 
of rock fragments, fallen timber or significant leaf litter accumulations and 
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presence of predatory fish species such as Eastern Gambusia (Gambusia 
holbrooki) would greatly limit the diversity of frogs occurring in these areas. 

River Flat Eucalypt Forest 

As described in 5.3.4 and 5.3.7, alluvial flats within the non-certified lands 
have been highly modified, small occurrences of Cabbage Gum 
(Eucalyptus amplifolia), Grey Box (E. moluccana) and Forest Red Gum (E. 
tereticornis) over an understorey of predominately exotic pasture grasses, 
in narrow strips. Midstorey vegetation is absent in all remnants, with 
occasional occurrences of River Oak (Casuarina cunninghamiana) and 
there are no key habitat features such as rock outcrops, tree hollows, 
coarse woody debris or litter accumulation. All remnants show signs of 
current or past grazing and/or mowing. Based on these structural 
attributes these remnants would be expected to support only a limited 
range of native fauna. 

The River Oak seeds and flowering eucalypt species recorded provide 
food for native birds including Rainbow Lorikeets (Trichoglossus 
haematodus) and Eastern Yellow Robins (Eopsaltria australis), both of 
which were observed in the non-certified lands. River Oak and other 
canopy species would also provide nesting sites for some species, such 
as the White-plumed Honeyeater (Lichenostomus penicillatus) which was 
observed nesting in a Cabbage Gum in the west of the proposal footprint.  

The majority of trees within the non-certified areas were young, with a 
diameter at breast height of 30 – 40cm, with limited potential roost sites for 
hollow-dependant fauna. Six trees with apparent hollows were recorded 
within the non-certified areas, all of which supported one to two small 
(<5cm diameter) hollows. These hollows would be too small for many 
native fauna species such as parrots, owls or arboreal mammals, and are 
unlikely to support significant hollow dependat fauna, but do represent 
potential roosting habitat for microbat species, possibly including 
threatened species such as the Eastern Freetail – bat and the Greater 
Broad-nosed Bat (Scoteanax rueppellii). Hollow bearing trees are mapped 
on Figure 4.  

Riparian habitats are present along Bells Creek and Eastern Creek, in the 
eastern and western portions of the non-certified lands within the proposal 
footprint. Bells Creek is about 3 metres wide where the proposal footprint 
crosses. The river has been heavily grazed by cattle and the relatively 
bare banks contain little emergent vegetation, with riparian vegetation 
dominated by scattered Casuarina cunninhamia. The shrub layer is 
dominated by noxious and environmental weeds with an understorey of 
grasses with scattered trees. These tree species may provide some 
habitat for some small bushland birds and other species that feed on the 
Casuarina cones. This part of the creek is highly disturbed. Eastern Creek 
is approximately 4 metres wide with steep vegetated banks, in stream 
woody debris and detritus cover. While native vegetation has been 
generally retained, Balloon Vine appears to be smothering the native 
canopy and midstorey. Water quality has been negatively impacted by 
surrounding market gardens and run-off from residential uses. 

A range of common bird species were recorded in the riparian zones along 
these two rivers, including Grey Fantails and Superb Fairywrens. Dense 
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reeds along downstream of Bells Creek provide good cover for nesting 
waterbirds, and could provide breeding habitat for the threatened species 
such as the Australasian Bittern (Botaurus poiciloptilus). This species was 
not recorded during surveys. The prevalence of aggressive, territorial Bell 
Miners particularly around Eastern Creek would reduce native bird species 
diversity within these areas. A number of microbat species may forage 
along the rivers, including the threatened Eastern Free tail Bat, recorded 
along Bells Creek. Existing culverts crossing both creeks along South 
Street may provide temporary roosting habitat for caveroosting microbats, 
although, searches during current surveys did not observe resident 
individuals. Two frog species were recorded at Bells Creek; Brown-striped 
Frogs (Limnodynastes peronii) and Common Eastern Froglets (Crinia 
signifera) were both observed calling from reeds and the existing culvert 
where South Street crosses Bells Creek. 

The riparian vegetation that lines the creeks functions as the primary 
movement corridor between otherwise isolated patches of vegetation in 
the proposal footprint. Although not optimum habitat, it may allow ground-
dwelling and arboreal fauna to disperse between other patches of higher 
quality habitat as part of a wider network of habitat across the landscape. 

Threatened species which would be likely to occur in or around the 
creeklines within these remnants are discussed in Section 4.3.8. 

Modified Vegetation 

As described in Section 4.2.7, the non-native vegetation types, exotic 
pasture and residential gardens, which cover most of the remainder of the 
non-certified land lack the structural and floristic diversity to provide 
specific shelter, foraging and breeding resources for most native mammal 
species and for many bird, reptile and amphibian species.These 
vegetation types are subject to ongoing disturbance and grazing. These 
areas favour common generalist species which are capable of utilising 
open ground for foraging and disturbance-tolerant species which are 
ubiquitous in modified habitats (such as gardens and parks) in urban 
areas throughout the region. 

There are occasional hollow-bearing trees within these modified 
vegetation types that would have some value as roosting and nesting 
habitat for native fauna.  They are most likely to be utilised by common 
fauna such as Galahs (Eolophus roseicapilla) and are unlikely to support 
hollow-dependant threatened species such as gliders or forest owls. 

4.3.8 Threatened fauna species 

The Eastern Freetail Bat was recorded along Bells Creek, south of South 
Street within non-certified lands. This species is listed as vulnerable under 
the TSC Act, and not listed under the EPBC Act. The Southern Myotis was 
tentatively identified along Eastern Creek and could potentially occur 
throughout the proposal footprint and surrounds given its high mobility and 
on the basis of the habitats present.  A deceased Southern Myotis has 
been previously recorded in a temporary road culvert confirming the 
presence of this species in the locality (B. Ryan AMBS pers comm; AMBS 
2007). 
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The locations of the threatened individuals recorded during the field survey 
are shown on Figure 4. No other threatened fauna species were recorded 
within certified lands in the proposal footprint.  

The desktop review indicated the potential presence of 57 threatened 
fauna species in the locality (see Appendix A). A review of the specific 
habitat requirements of these species, and the habitat present within the 
proposal footprint, allowed a number of these species to be eliminated as 
having a low likelihood of occurrence at the proposal footprint. 

Sixteen threatened fauna species are considered to have some potential 
to occur within non-certified lands at least on occasion, based on the 
presence of potentially suitable habitat (Appendix A). The potential for 
impacts on these species is discussed in Section 5. 

Threatened birds 

The watercourses and riparian vegetation would provide potential foraging 
habitat for a variety of raptor, woodland and wading bird species, including 
the following threatened species: 

 Black Bittern 

 Australian Painted Snipe 

 Australasian Bittern 

 Black-chinned Honeyeater 

 Square-tailed Kite  

 Gang-gang Cockatoo  

 Little Lorikeet 

The Australasian Bittern, Black Bittern and Australian Painted Snipe may 
use riparian habitats and man-made dams on occasion for foraging, 
however no suitable breeding or roosting habitat exists within the proposal 
footprint area or non-certified lands for these species.  

The threatened Square-tailed Kite has been tentatively identified flying 
through the woodland canopy during previous surveys of nearby habitats 
(AMBS 2007). The Gang-gang Cockatoo, Black-chinned Honeyeater and 
Little Lorikeet may also occur on occasion in the proposal footprint. 
However, habitats within the proposal footprint are unlikely to represent 
preferred foraging habitats for any of these species, given the small, 
fragmented nature of the vegetation remnants (all species, but particularly 
the Black-chinned Honeyeater), presence of aggressive Noisy Miners and 
Bell Miners (Black-chinned Honeyeater), relative paucity of vertebrate prey 
(Square-tailed Kite) and lack of known, preferred feed trees (Gang-gang 
Cockatoo, Little Lorikeet). Instead, these species may occur within the 
proposal footprint on an occasional or opportunistic basis in order to 
exploit seasonal foraging resources, particularly flowering eucalypts within 
River Flat Eucalypt Forest, or psyllid infestations (Black-chinned 
Honeyeater). Habitats within the proposal footprint would constitute only a 
very minor proportion of available habitats for these mobile species. 
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It is unlikely that these threatened bird species would breed in the habitats 
observed in the non-certified lands, as key habitat features required by 
these species are generally absent from the non-certified areas. 

Habitat resources required for breeding are summarised below: 

 Black Bittern; terrestrial and estuarine wetlands required, nests in 
branches overhanging water 

 Australian Painted Snipe; shallow wetlands with areas of bare wet 
mud and both upper and canopy cover nearby. Nest records are all, 
or nearly all, from or near small islands in freshwater wetlands. 

 Australasian Bittern; relatively deep, densely vegetated freshwater 
swamps and pools, nests in deep cover over shallow water 

 Black-chinned Honeyeater; large woodland remnants,  

 Square-tailed Kite; large mature trees with a fork or large, horizontal 
limb of an Angophora spp.or Eucalyptus spp near watercourses 

 Gang-gang Cockatoo; hollows in the trunk or large limbs of large 
trees. 

 Little Lorikeet; hollows in trees, preferably smooth barked eucalypts. 

All of these species are highly mobile and capable of long movements 
between nesting or roosting sites and foraging areas, and may therefore 
have the potential to forage within the proposal footprint despite the lack of 
breeding resources. 

Mistletoe was present on a small number of Eucalyptus teretecornis along 
Bells Creek north of South Street and would provide potential foraging 
resources for a variety of birds, including threatened species such as the 
Black-chinned Honeyeater (Melithreptus gularis gularis). 

Grey-headed Flying-fox 

This species has previously been recorded in adjacent areas (AMBS 
2007) and individuals would be likely to forage within the proposal footprint 
on an opportunistic basis, feeding on nectar, pollen, berries or fruit from 
eucalypts, street trees and gardens. No permanent roost camps or 
preferred roosting habitat (such as rainforest, wet sclerophyll forest, 
melaleucas, or mangroves - Churchill 1998) for this species and no 
evidence of roosting animals was detected. Individuals may travel up to 50 
km from a roost camp in a single night to forage and may therefore easily 
exploit foraging resources within the proposal footprint. The closest known 
camps are approximately 17km east (Parramatta Park) and west (Emu 
Plains and Penrith) of the proposal footprint. Foraging resources within the 
non-certified areas of the proposal footprint would constitute only a very 
minor proportion of available foraging habitat for this species, which is 
largely available within the locality. 

Koala 

Only two records of this species exist within the locality (within 10 km of 
the proposal, dated 1990 and 2006; OEH 2013). No Koalas were recorded 
in the study area during current surveys, or previous surveys (GHD 2012, 
AMBS 2007). There was no evidence of Koalas living within the study area 
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(scats or scratches).  Notwithstanding, primary koala feed tree species 
Forest Red Gum (Eucalytpus teretecornis), Cabbage Gum (Eucalyptus 
amplifolia) and secondary feed tree species Grey Box (Eucalyptus 
moluccana) (as defined in DECC, 2008a) occur within certified lands. As 
such, using the definition provided in DECC (2008a), areas of woodland 
within the proposal constitute primary habitat (using the option identified in 
Phillips, 2000, summarised in DECC, 2008a), given that primary food tree 
species comprise more than 50% of the total overstorey tree species. 
However, the general lack of records of Koalas from within the locality 
suggests that the area does not support a population of Koalas. Woodland 
remnants within the proposal footprint are highly fragmented, within an 
urban area currently undergoing rapid and extensive development, 
exposed to constant noise and traffic movement, and many properties 
within the proposal keep at least one domestic dog. Given these factors, it 
is unlikely that woodland within the proposal footprint would support a 
Koala population, and the area would not constitute habitat critical to the 
survival of the species as defined by DSEWPaC, 2012). 

Threatened microbats 

The Eastern Free-tail Bat was recorded during current surveys along Bells 
Creek within non-certified lands in the proposal footprint. The Greater 
Broad-nosed Bat has been previously identified in surveys of adjoining 
areas of Schofields Road (AMBS 2007). No threatened bats were 
recorded during the previous GHD survey of Stage 2 of the Schofields 
Road Upgrade (GHD 2012). Additional threatened species with the 
potential to occur in non-certified lands in the proposal footprint include the 
Yellow-bellied Sheathtail-bat, Eastern Bentwing-bat and Southern Myotis.  

Microchiropteran bats could forage throughout the riparian vegetation and 
adjoining cleared areas, and there is a small number of hollow bearing 
trees and trees withi defoliating bark which would provide potential 
roosting habitat. Hollows observed within the proposal footprint are small 
and dominated by aggressive bird species such as Common Starlings and 
Noisy Miners (see Section 4.3.7), and would be unlikely to support 
maternity colonies of hollow-roosting species. Culverts spanning the 
creeklines beneath the road may provide potential roosting habitat for 
micropteran bat species known to inhabit man-made structure such as the 
Eastern Bentwing-bat and the Southern Myotis. However, neither species 
was recorded during current surveys. 

There is potential for the proposals’ additional culverts and long, low 
bridges with multiple pier banks to provide additional roosting habitat for 
microbat species within the locality. 

The majority of habitats within the proposal footprint would therefore 
represent foraging habitat only for these species. Foraging habitats within 
the non-certified lands, including small, fragmented remnants of native 
vegetation, cleared grazing and urban areas and highly modified, 
ephemeral creek lines are typical of habitats available throughout the 
locality and would represent only a minor proportion of foraging habitats 
available to these highly mobile species. 
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Cumberland Land Snail 

Potential habitat for this species is limited to areas of Cumberland Plain 
Woodland with suitable substrates such as leaf litter accumulations. Such 
habitat within the non-certified lands is mapped as highly modified and 
unlikely to support this species. No individuals were recorded during 
targeted searches, which recorded only the introduced Brown Garden 
Snail (Cornu aspersum*). 

The patch of Cumberland Plain Woodland vegetation at the eastern end of 
the proposal footprint, close to Veron Road contains small areas of 
potentially suitable habitat with leaf litter accumulations at the base of 
trees. However the young age of this stand indicates that it has previously 
been cleared, and the understorey is cleared on a semi-regular basis and 
is unlikely to support this species. The species is unlikely to persist within 
cleared landscapes and would be unlikely to be able to recolonise this 
area given the lack of surrounding remnant vegetation.  

Green and Golden Bell Frog 

Potential habitat for the Green and Golden Bell Frog (Litoria aurea) is 
present within the proposal footprint, in the form of constructed dams with 
aquatic vegetation. The presence of emergent Typha sp., macrophytes 
and sedges along portions of both creeklines also represents marginal 
habitat for the Green and Golden Bell Frog. However, all waterbodies 
within the non-certified lands have been highly modified, and support 
populations of Eastern Gambusia (Gambusia holbrooki) and Carp 
(Cyprinus carpio), which significantly reduce the habitat quality and 
potential for the Green and Golden Bell Frog.  

The species was not detected during targeted surveys as part of this 
assessment, or during field surveys for the nearby Schofields Road Stage 
2 upgrade (GHD 2012), or for the adjoining Second Ponds Creek Release 
Area (AMBS 2007). The species has been previously recorded during 
targeted surveys within the locality of the Riverstone precinct, 3.6 
kilometres north of the proposal footprint (Ecological 2009), and there are 
12 records (post 1980) of this species within the locality (OEH 2013a).  

Eastern Gambusia (Gambusia holbrooki) and Carp (Cyprinus carpio) were 
observed within Bells Creek, and Eastern Gambusia was also observed in 
Eastern Creek. These areas are therefore not regarded as suitable 
breeding habitat for the Green and Golden Bell Frog. This species was not 
recorded within the proposal footprint, and the non-certified lands are 
unlikely to support a population of the species. As noted in Section 4.2.8 
however, though GGBF is considered unlikely to occur, it is conceivable 
that individuals may occur within the proposal footprint on an occasional 
basis given the nearby meta- population and dispersal potential. 

4.3.9 Aquatic fauna species 

Macroinvertebrates 

A total of 36 macroinvertebrate taxa were collected from the three sites 
assessed within the non-certified lands. The macroinvertebrate 
communities overall were dominated by a high percentage of non-biting 
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midge larvae (sub-family Chironominae). The most commonly occurring 
taxa found at all sites were non-biting midge larvae (sub-families 
Chironominae and Orthocladinae), springtails (Class Collembola), small 
water striders (Veliidae), narrow-winged damselflies (Coengrionidae) and 
segmented worms (Oligochaeta). 

Taxonomic richness was highest at site 2, with a total of 23 taxa collected 
(Chart 1), while it was lowest at site 3, with a total of 18 taxa collected. 

‘PET’ richness refers to the number of families in a sample belonging to 
one of the three particularly sensitive orders of aquatic insects; Plecoptera 
(stoneflies), Ephemeroptera (mayflies) and Trichoptera (caddisflies). 
Macroinvertebrates belonging to these three orders are considered to be 
sensitive to changes in their environment and therefore PET can be used 
to assess condition. A total of five PET taxa were collected within the 
proposal footprint. Three of these were collected at site 1, while only two 
were collected from sites 2 and 3.   

SIGNAL2 Scores 

SIGNAL2 Scores ranged between 3 and 3.5 (Chart 2). They were highest 
at site 1 and lowest at site 3. SIGNAL2 Scores indicate that the 
macroinvertebrate community at site 3 is most tolerant to levels of 
pollution. Low SIGNAL2 scores indicate poor water or habitat quality or 
both. 

 

Chart 1 Pooled taxonomic richness and PET richness of 
macroinvertebrate communities at each site 
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Chart 2 Pooled SIGNAL2 Score of macroinvertebrate communities at 
each site 

Relative Richness 

In terms of relative richness, macroinvertebrate communities at sites 1 and 
2 were represented by 13 Order/Class groups, while site 3 had nine 
groups. All sites were dominated by families of flies (Diptera) and 
dragonflies and damselflies (Odonata), which were present at all sites 
(Chart 3). Site 1 had the highest number of the sensitive caddisfly larvae 
(Trichoptera), which comprised three families (Ecnomidae, 
Hydropsychidae and Leptoceridae).  

Aquatic caterpillars (Lepidoptera), leeches (Hirudinea), freshwater shrimps 
(Decapoda) and little basket shells (Bivalvia) were only collected at site 1. 
Copepods and mayflies (Ephemeroptera) were only collected at site 2. 
Segmented worms (Oligocheatea) were collected at all sites. Segmented 
worms are able to tolerate a range of conditions including streams that are 
nutrient rich and have high pollution levels. 
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Chart 3 Relative richness of macroinvertebrate communities at each 
site  

AUSRIVAS 

The AUSRIVAS model results show that the ratio of the number of 
observed macroinvertebrate families to the number of expected 
macroinvertebrate families was relatively low at the subject sites (<0.7; 
Table 15). This is supported by all sites falling within Band B, which is 
indicative of fewer families than expected and that there is a potential 
impact either on water quality or habitat quality or both, resulting in loss of 
taxa. The results of the AUSRIVAS model suggest that sites are in an 
ecologically impaired condition. Poor water quality and habitat quality are 
likely to be the main drivers of stream health degradation seen in both in 
Eastern Creek and Bells Creek. 

Table 15  AUSRIVAS Model results 

Site OE50 Band 

Site 1 0.67 B 

Site 2 0.55 B 

Site 3 0.61 B 

Fish 

A total of 44 fish belonging to six species (Table 16) were captured from 
the two sites surveyed for fish (site 1 and site 2). Species richness was 
highest at site 2, where five species were captured.  Only three species 
were captured at site 1. The exotic Eastern gambusia (Gambusia 
holbrooki) was the most abundant species captured at both sites Table 
16).  
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Table 16 List of fish species captured and their abundance at each site 

Scientific name Species name Minimum size 
at maturity 

Site 1 
(Eastern 
Creek) 

Site 2  
(Bells 
Creek) 

Elver (Juvenile 
eel) 

Anguilla sp. F: 840 mm  
M: uncertain 

1  

Eastern 
Gambusia 

Gambusia holbrooki* Max size 
M: 35 mm 
F: 60 mm 

8 22 

Australian Smelt Retropina semoni F: 33 mm 
M: 32 mm 

2 2 

Firetailed 
Gudgeon 

Hypseleotris galii F: 20 mm 
M: 31 mm 

 1 

Empire 
Gudgeon 

Hypseleotris 
compressa 

F: 62 mm 
M: 41 mm 

 2 

Striped 
Gudgeon 

Gobiomorphus 
australis 

F: 75 mm 
M: 60 mm 

 7 

Species richness  3 5 

Total abundance  11 34 

Note: There is no maturity size data for Gambusia holbrooki 

* Exotic species 

Source: Pusey et al. (2004) 

Of the eight Eastern gambusia captured at site 1, none were at their 
maximum size (Chart 4), while the two Australian smelts (Retropina 
semoni) captured were above the minimum size at maturity. The one eel 
(Anguilla sp.) captured at site 1 was an elver, in the early stages of 
development.  

 

Chart 4 Length (mm) distribution plot for fish species captured at 
site 1. 
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Chart 5 Length (mm) distribution plot for fish species captured at 
site 2. 

The one Firetailed Gudgeon (Hypseleotris galii) captured at site 2 had 
reached the minimum size at maturity (Plate 10). Of the 22 Eastern 
Gambusia captured at site 2, none were recorded at the maximum size for 
this species (Plate 11).  Both of the Empire Gudgeons (Hypseleotris 
compressa) had reached the minimum size of maturity for males (Plate 
12), however not for females. Similar to site 1 both of the Australian 
Smelts captured were above the minimum size of maturity (Plate 13). Of 
the seven Striped Gudgeons (Gobiomorphus australis) captured, three 
were above the minimum size of maturity for males, while only one was 
above the minimum size of maturity for females (Plate 14). Several Carp 
(Cyprinus carpio) were observed at site 2.  
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Plate 10 Firetailed Gudgeon 
(Hypseleotris galii) 
at site 2 

Plate 11 Eastern Gambusia 
(Gambusia holbrooki) at site 2 

Plate 12 Empire Gudgeon 
(Hypseleotris compressa) at 
site 2. 

Plate 13 Australian Smelt 
(Retropinna semoni) at site 1. 

 

Plate 14 Striped Gudgeon 
(Gobiomorphus australis) at 
site 2. 

 

A full list of all species observed is presented in Appendix B. 
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4.3.10 Aquatic and wetland habitats 

There are two creeks which cross South Street within non-certified lands in 
the proposal footprint. Aquatic habitat details for these creeks are 
described below. 

For the purposes of this report, a snag is defined as any piece of wood 
debris that is greater than three metres long and 30 centimeters in 
diameter, or any rock that is larger than 50 centimeters in two dimensions, 
located within a waterway that is wholly or partly submerged (adapted from 
NSW Fisheries, 1999). 

Eastern Creek 

The surrounding catchment characteristics of Eastern Creek include rural, 
grazing and market gardening, and urban and industrial land uses. 
Eastern Creek receives tertiary treated effluent from Quakers Hill 
Sewerage Treatment Plant (STP), located approximately five kilometres 
upstream of site 1. Eastern Creek was considered to be a Class 2 
waterway (moderate key fish habitat), which was based on the definition 
provided in Table 5 in Section 3.3.2. Of note the flow regime of Eastern 
Creek is already altered with the discharge upstream from tertiary treated 
effluent from Quakers Hill STP, as well as a number of pumps observed 
along Eastern Creek and Bells Creek at the time of assessment. Eastern 
Creek is classed as Type 1 highly sensitive key fish habitat (DPI Fisheries, 
2013).  

Site 1: Eastern Creek at proposed Schofields Road upgrade location 
The Schofields Road upgrade is proposed to cross a section of Eastern 
Creek about 60 metres in length (Figure 3, Plate 15 and 16). The reach of 
Eastern Creek surveyed was approximately four metres wide, with 
relatively steep vegetated banks. Moderated flow was observed at the time 
of assessment. The substrate comprised sand, gravel, silt and clay. 
Aquatic habitat characteristics included woody debris (tree branches that 
did not meet the definition of snags), detritus cover, trailing bank 
vegetation and some overhanging banks. Although the woody debris did 
not meet the definition of snags, it would still increase habitat complexity 
and diversity for both fish and mcaroinvertebrates. Some emergent 
macrophytes were observed on the banks, including Lomandra longifolia. 
Riparian vegetation was intact and extended for four metres from the 
water’s edge on each bank. It comprised mainly of shrubs, tall and 
moderately sized trees with some grasses, which provided moderate 
instream shading. 
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Plate 15 Site 1 (Eastern Creek) 

facing downstream. 

 

Plate 16 Site 1 (Eastern 

Creek) showing the left bank. 

 

Bells Creek 

The surrounding catchment characteristics of Bells Creek include rural and 
industrial land uses, including grazing, landscape and gardening supplies, 
fruit and vegetable stores, recreational activities (e.g. paint ball) and scrap 
yards. Bells Creek was considered to be a Class 2 waterway (moderate 
key fish habitat), which was based on the definition provided in Table 5 in 
Section 3.3.2. This creek is considered Type 1 highly sensitive key fish 
habitat (DPI Fisheries, 2013), particularly to the north of South Street 
where habitat is of better quality.  

Site 2: Bells Creek immediately downstream of South Street 
Site 2 is located along a reach of Bells Creek immediately downstream of 
the South Street road crossing, about 50 metres north of the proposal 
footprint (see Figure 3, Plate 17 and 18). At the time of survey, Bells Creek 
was about three metres wide, with relatively bare steep banks. At this site, 
cattle have access to the creek and have contributed to erosion of the 
banks. Some flow was observed at the time of survey. The substrate 
comprised clay, sand, gravel, pebbles and silt. Aquatic habitat 
characteristics included woody debris (tree branches that did not meet the 
definition of snags), detritus, algae, overhanging banks and trailing bank 
vegetation. Although the woody debris did not meet the definition of snags, 
it would still increase habitat complexity and diversity for both fish and 
mcaroinvertebrates. Some emergent macrophytes were observed on the 
banks and on bars within the creek, these included species of Cyperus 
and Juncus. Riparian vegetation was quite sparse and had been cleared 
for cattle grazing. It extended for three metres from the water’s edge on 
each bank and comprised mainly grasses and some tall and moderately 
sized trees, which provided limited shade over the creek. 
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Plate 17 Site 2 (Bells Creek) 

facing downstream 

Plate 18 Site 2 (Bells Creek) 

facing upstream, showing the 

South Street road crossing 

Site 3: Bells Creek upstream of South Street 
Site 3 is located along a reach of Bells Creek approximately 100 metres 
upstream of the South Street road crossing, about 50 meters south of the 
proposal footprint (Figure 3, Plate 19 and 20). At the time of survey, Bells 
Creek was about six metres wide, with relatively bare steep banks. A 
pump station was located immediately downstream of the site. Some flow 
was observed at the time of the survey. The substrate comprised silt, clay, 
gravel and pebble. Aquatic habitat characteristics included detritus, trailing 
bank vegetation and some overhanging banks. Some emergent 
macrophytes were observed on the banks, these included species of 
Cyperus and Juncus. Riparian vegetation was sparse and comprised 
mainly of grasses, which provided very little shading over the creek. 

Plate 19 Site 3 (Bells Creek) facing 
downstream. 

 

Plate 20 Site 3 (Bells Creek) 
showing the left bank. 
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4.3.11 In situ water quality 

In situ water quality was assessed at three sites to provide a snapshot of 
conditions during the field assessment. Turbidity levels were within the 
ANZECC (2000) guidelines to support aquatic life; however, other 
indicators, including Conductivity, dissolved oxygen (mg/L) and pH, were 
considered outside the guidelines, except for Site 3 (Table 17). Dissolved 
oxygen (%sat) fell outside of the guideline range at one site (site 3: Bells 
Creek).High pH is unlikely to be harmful to fish and bugs, but indirect 
effects from chemical changes in the water, such as changes in chemical 
composition may occur. The ANZECC guidelines point more toward 
changes in conditions rather than one-off measurements. So a pH reading 
of 8.2 may be the natural pH state of this system and the aquatic 
ecosystem accustomed to it, but if the systems were to change severely, 
measureable impacts are likely to occur. DO values were an in situ point 
measurement collected at a depth of approximately 0.1 m at daytime. 
Dissolved oxygen concentrations may vary diurnally and with depth and 
monitoring programs should assess this potential variability (ANZECC, 
2000).  
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Table 17  In situ water quality results within aquatic habitats found at subject sites within the proposal. Those results outside 
the ANZECC (2000) guidelines are highlighted in red.  

Site Waterway Date Time 
Temperature 

(°C) 
Conductivity 

(µS/cm) 
Turbidity 
(NTU) 

DO (mg/L) DO (%sat) pH 
Total 

Alkalinity 
(mg/L) 

ANZECC & ARMCANZ (2000) default trigger values for south-east Australia for 
slightly disturbed ecosystems 

N/A 30 - 350 25 N/A 90 - 110 6.5 - 7.5 N/A 

Site 1 Eastern Creek 20/03/2013 11:55 21.33 1101 20.8 9.22 104.4 7.91* 55 

Site 2 Bells Creek 21/03/2013 08:00 19.74 1610* 19 8.61 93.8 8.14* 70 

Site 3 Bells Creek 21/03/2013 10:08 19.57 1610* 22 11.32 123.6 8.14* 70 

Note: *These results were laboratory analysed due to a suspected field meter malfunction. 
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4.3.12 Threatened aquatic species 

No threatened aquatic fauna species are considered likely to occur in the 
non-certified lands in the proposal footprint. Few studies have been carried 
out in the vicinity of the proposal assessing the aquatic health of Eastern 
Creek and Bells Creek.  A number of environmental assessments have 
been carried out in the area (Ecological, 2010; Ecological, 2011; 
Ecological, 2012), none of which detail aquatic biota. GHD (2012) carried 
out environmental monitoring, including macroinvertebrate surveys, for 
Holcim with two sites located on Eastern Creek, approximately 9 km 
upstream of the subject site.  

No families representing the Sydney hawk dragonfly (Austrocordulia 
leonardi) or Adams emerald dragonfly (Archaeophya adamsi) were found 
during these surveys, which were carried out between 2009 and 2012. 
Targeted surveys have been carried out, but there have been very few 
sightings in recent times of both of these species in the greater Sydney 
area (DPI, 2007; DPI 2012). 

Populations of Macquarie Perch (Macquaria australasica) (listed as 
endangered under the FM Act and the Environment Protection and 
Biodiversity Conservation Act (EPBC Act) have been known from some 
major coastal drainages and their tributaries, including the Hawkesbury 
Nepean Catchment (Morris et al, 2001; DSEWPaC, 2013a). The 
Macquarie Perch prefers undisturbed habitat, defined by clear deep pools, 
with rocky substrate and plenty of cover (DSEWPaC, 2013a). They have 
also been documented in impoundments such as the Cataract Dam in the 
Hawkesbury Basin, but are believed to have been translocated here from 
the Murray River (DSEWPaC, 2013a). There is little evidence to suggest 
that Macquarie Perch exists in the lower reaches of the Hawkesbury River 
and it is commonly known from higher altitudes. No known recent surveys 
have recorded these species in the vicinity of the proposal (DPI 2013). A 
study which reviewed the distribution of the Macquarie Perch (Knight 
2010) found no fish to occur in sites in a moderate to degraded condition, 
reinforcing the species preference for undisturbed habitat, defined by clear 
deep pools, with rocky substrate and plenty of cover (DSEWPaC, 2013a). 
Aquatic habitats present in Eastern Creek and Bells Creek are disturbed, 
and it is unlikely that these creeks represent potential habitat for this 
species. Given this species is unlikely to occur within the proposal 
footprint, it is unlikely to be impacted by any impeded flow during 
construction of the proposal. 

The Australian Grayling (Prototroctes maraena) (listed as vulnerable under 
the EPBC Act) occurs in streams and rivers on the eastern and southern 
flanks of the Great Dividing Range, historically from Grose River (flows to 
the Hawkesbury River), west of Sydney, southwards through NSW, 
Victoria and Tasmania. However, it has not been recorded in Grose River 
since the 1950s (Morris et al, 2001). The species is reported to be 
relatively uncommon and is often only caught in small numbers (< 10) and 
is thought to have declined in numbers and distribution within NSW 
(Jenkins et al, 2009). Within the southern NSW coast (eastern flowing 
streams from the Hawkesbury River southwards) the NSW Rivers Survey 
recorded 64 Australian grayling at eight sites south of the Clyde River 
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(Harris and Gehrke, 1997). No known recent surveys have recorded the 
Australian Grayling in the vicinity of the proposal. Aquatic habitats present 
in Eastern Creek and Bells Creek are disturbed, and it is unlikely that 
these creeks represent potential habitat for this species. Given this 
species is unlikely to occur within the proposal footprint, it is unlikely to be 
impacted by any impeded flow during construction of the proposal. 

4.3.13 Migratory species 

The Cattle Egret and Eastern Great Egret were recorded flying over non-
certified lands in the proposal footprint during current surveys. A number of 
migratory species protected by International Agreements for the protection 
of migratory birds and their habitats between Australia and China 
(CAMBA) and Australia and Japan (JAMBA) have been detected in the 
locality (OEH 2013). Species for which potential habitat is present within 
the non-certified lands include the Lathams Snipe and Painted Snipe with 
a full list provided in Appendix A. 

Neither the proposal footprint nor surrounding areas are likely to provide 
critical habitat for those migratory species as defined by the DSEWPaC 
Significant Impact Guidelines (DEWHA 2009). With regard to the 
remaining ‘migratory’ species, comprising waterbirds, waders and raptors, 
the proposal footprint provides only very limited potential foraging habitat 
for the listed raptor species and does not contain suitable breeding or 
over-wintering habitat for any of the listed wetland or wading bird species. 

Although not identified in the Protected Matters search, many fish species 
are known to move throughout the Hawkesbury-Nepean catchment, with 
some migrating extensive distances between upper freshwater reaches to 
lowland estuaries and the sea depending upon life cycle requirements, 
and could move through Eastern Creek and Bells Creek at the proposed 
crossing sites at some stage in their life cycle. Although not listed by NSW 
DPI as protected or threatened (or listed under the TSC and/or EPBC 
Acts) some of these species are common and known to the waterways 
(Hawkesbury River catchment) within the vicinity of the proposal, 
including: 

 Catadromous species, including both freshwater eels (Anguilla 
australis and Anguilla reinhardtii) whose larvae drift from spawning 
grounds in the sea before moving to inhabit freshwater river and 
streams until they reach the onset of sexual maturity to migrate back 
to deep oceanic breeding sites. Other species include Australian 
Bass (Macquaria novemaculeata), Common Joytail (Galaxias 
maculatus), Freshwater Mullet (Myxus petardi) and Bullrout 
(Notesthes robusta). 

 Anadromous species, including the Short-headed Lamprey 
(Mordacia mordax) where the majority of its lifecycle would be spent 
in estuaries or at sea but migrates into upstream freshwaters for 
spawning. 

 Amphidromous species, including the striped gudgeon 
(Gobiomorphus australis) and Southern blue-eye (Pseudomugil 
signifer) whose young are swept downstream into estuaries where 
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they remain for a few months before migrating back into the 
freshwaters. 

4.3.14 Wildlife corridors and connectivity 

Vegetation within the non-certified lands has been heavily modified and 
disturbed by agricultural activities and as such there is limited habitat 
connectivity between the north and south of South Street.  

The riparian vegetation along Bells Creek in particular, is currently 
bisected by South Street. This relatively minor road (a single carriageway) 
does not present a significant barrier to mobile fauna movement and 
dispersal although it would impact upon some populations through road-
kill fatalities. South Street may pose a barrier to species such as 
amphibians, small reptiles and insects. 

Vegetation along Bells Creek to the south of South Street has been largely 
cleared, with a gap between the roadside vegetation along South Street 
and the next patch of woodland vegetation of about 100 metres to the 
south. Vegetation throughout the locality is interrupted by the existing road 
network as well as the existing transmission line easement networks. 

Vegetation is present along Bells Creek to the north of South Street, 
however is regularly dissected by roads running perpendicular to the 
creekline, such as Grange Avenue, Vine Street West and Carnarvon 
Road.  

South Street currently poses a minor barrier to gene flow from vegetation 
on either side of the street around Bells Creek, as it is relatively narrow, 
and unlikely to halt seeds that are blown from one side of the street to the 
other. Similarly, pollinating species are able to easily travel from one side 
of the street to the other. There is currently relatively intact connectivity 
within non-certified lands in the proposal footprint surrounding Eastern 
Creek, with few barriers to gene flow and seed dispersion in areas of 
woodland. Cleared areas within the non-certified lands do pose a barrier to 
gene flow, as many areas are regularly mowed, grazed, or used for 
agricultural industries, and do not allow for native species recruitment. 

Vegetation along Eastern Creek is largely intact within non-certified land in 
the proposal footprint, as there is no existing crossing in place over 
Eastern Creek. However, vegetation is dissected about 200 metres to the 
north of the proposal footprint by Grange Avenue and about 2 kilometres 
north by Garfield Road West and about 4 kilometres to the south by the 
M7 motorway. 

Despite this, Bells Creek and Eastern Creek and the associated riparian 
vegetation are likely to function as a fauna movement corridor and habitat 
link between areas of habitat for mobile fauna species such as birds and 
bats. The riparian corridors associated with waterways including Eastern 
Creek, Ropes Creek and South Creek are some of the only remaining 
vegetated corridors in the locality, and despite being crossed by numerous 
roads, easements and other infrastructure are likely to provide important 
corridors in a fragmented landscape. It is possible that mobile threatened 
fauna species use these corridors on occasion, such as the Grey-headed 
Flying-fox, microbats and bird species identified in Section 4.3.8. 
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The proposal footprint sits around 5 km from the headwaters of Bells 
Creek. Upstream from the proposal footprint, Bells Creek exists largely as 
a series of intermittent pools and drainage lines, some of which are 
maintained grassy areas that flood in heavy downpours. There is limited 
potential for aquatic habitat connectivity in the upper reaches of Bells 
Creek, given the highly modified and disturbed nature of this waterway 
upstream from the proposal footprint. Riparian vegetation associated with 
Bells Creek provides a wildlife corridor and a series of stepping stones 
throughout a highly modified largely urban environment. 

The proposal footprint sits around 20 km from the headwaters of Eastern 
Creek. Upstream from the proposal footprint, Eastern Creek exists as a 
meandering largely urbanised creekline, with occasional deeper pools. 
The creekline supports riparian vegetation along much of its extent and 
may provide an aquatic corridor and area of habitat for some of its length. 
The riparian vegetation associated with Eastern Creek is also likely to 
provide an important wildlife corridor for a number of terrestrial species in 
the locality, as it supports some of the only remaining native canopy 
vegetation in the area. 
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