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5. Potential impacts 
The following sections provide a general discussion of impacts on native 
biota potentially arising from the proposal across certified and non-certified 
lands within the proposal footprint. This discussion includes both direct 
and indirect impacts during construction and operation of the proposal. 

As previously stated, some of the proposal footprint falls within certified 
areas of the North West Growth Centre precinct, and thus no formal 
assessments of significance for impacts on threatened biota in accordance 
with Section 5A of the EPA Act and the EPBC Act threatened species 
assessment guidelines are required for these areas. Formal assessments 
of significance for impacts on threatened biota in accordance with Section 
5A of the EPA Act and the EPBC Act threatened species assessment 
guidelines have only been prepared for impacts on threatened biodiversity 
within non-certified areas. These assessments are presented in Appendix 
C and D and the conclusions are summarised in Sections 5.5 and 5.6. 

5.1 Construction impacts 

5.1.1 Impacts on threatened flora 

The proposal would require the removal of individuals of two threatened 
flora species; 

 Juniper-leaved Grevillea (Grevillea juniperina subsp. juniperina) 

 Dillwynia tenuifolia. 

Table 18 indicates the estimated number of each species to be removed 
from within certified and non-certified land within the proposal footprint. 

Table 18 Number of threatened flora species to be removed from the 
proposal footprint 

Species Number to be removed 
from certified land 

Number to be removed 
from non-certified land 

Grevillea juniperina subsp. 
juniperina 

16 0 

Dillwynia tenuifolia 5 0 

The proposal would remove all recorded individuals of these species from 
within the certified area of the proposal footprint.  

Mitigation measures have been outlined within Section 6 to protect the 
non-certified individuals of Grevillea juniperina subsp. juniperina during 
construction. Though they are within the assessed construction footprint, 
no construction activity is required in this location and a no-go zone can be 
implemented. The TSC Act assessment of significance was completed for 
removal of potential habitat for each of these species, and concluded the 
impact as not significant (refer to Table 21). No individuals of these 
species were observed growing immediately outside of the proposal 
footprint; however these species are both known to occur elsewhere in the 
locality.  

The proposal would also require the removal of vegetation that is potential 
habitat for each of these species, within areas of Shale Plains Woodland 
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(TSC Act and EPBC Act condition). A total of 0.95 hectares of potential 
habitat would be removed from within the non-certified land, and 3.36 
hectares from within certified lands. 

5.1.2 Vegetation clearing  

Construction of the proposal would require the clearing native vegetation 
within the proposal footprint as shown on Figure 3. It is assumed that 
construction compounds, laydown areas and soil stockpiles would be 
located within the proposal footprint only. 15.69 hectares of the proposal 
footprint is comprised of modified, cleared and grazed/cultivated exotic 
pasture and residential areas. These areas have little conservation value 
and do not qualify as native vegetation. Table 19 shows the amount of 
vegetation to be cleared from within certified and non-certified lands. 

A total of 23.53 hectares of land would be impacted by the proposal. Of 
this total, 8.61 hectares is native vegetation, including 4.76 hectares in 
non-certified areas and 3.85 hectares in certified areas.  

Works would remove a total of 4.31 hectares of vegetation equivalent to 
Cumberland Plain Woodland as listed under the TSC Act, of which 3.66 
hectares fulfils the condition thresholds for inclusion as the EPBC Act-
listed community. The majority of EPBC Act quality Cumberland Plain 
Woodland is within certified areas, however 0.64 hectares falls within non-
certified areas (see Figure 3). An additional 0.31 hectares of Cumberland 
Plain Woodland which does not meet EPBC Act condition thresholds but 
does qualify as the TSC Act-listed community would also be removed from 
non-certified lands. 

The proposal would also remove 4.30 hectares of River-flat Eucalypt 
Forest, as listed under the TSC Act. About 0.48 hectares of River-flat 
Eucalypt Forest occurs in certified areas, and 3.81 hectares within non-
certified areas along Bells Creek and Eastern Creek. 

Impacts on threatened ecological communities are described more fully in 
Sections 5.5.3 and 5.6.3. 
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Table 19 Total vegetation clearing areas (ha) required for the proposal (certified and non-certified land) 

Vegetation 
community 

Native vegetation Non-native vegetation Total 

 Shale Plains 
Woodland 

Shale Plains 
Woodland 

River-flat 
Eucalypt 
Forest 

Highly 
modified River-
flat Eucalypt 
Forest 

Exotic Pasture Garden Cleared land 
(including hard 
surfaces such 
as roads and 
buildings 

 

Conservation 
status 

CEEC – EPBC 
Act and TSC 
Act 

CEEC – TSC 
Act only 

EEC – TSC 
Act 

EEC – TSC 
Act 

 -  -  -  - 

Percent cleared 
in CMA  

95 95 95 95 - - - - 

Percentage lost 
from locality 
(10km2) 

0.24 0.24 0.41 0.41 - - - - 

Vegetation to 
be removed 
from certified 
land (ha) 

3.02 0.34 0.48 0.01 3.15 3.09 2.07 12.15 

Vegetation to 
be removed 
from non-
certified land 
(ha) 

0.64 0.31 3.05 0.76 4.88 0.79 0.94 11.38 

Totals 3.66 0.65 3.53 0.77 8.03 3.88 3.01 23.53 
 4.31 4.30     
 8.61 14.92  
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5.1.3 Terrestrial fauna habitat removal 

The proposal footprint comprises highly modified areas of cleared 
agricultural and residential land with little habitat value for native fauna as 
well as patches of native woodland and riparian forest vegetation. The 
proposal would remove about 8.61 hectares of native vegetation, of which 
4.76 hectares are within non-certified areas. As discussed in Section 4.2.7 
and 4.3.7, modified landscapes comprising of exotic pasture and garden 
vegetation have limited value for native fauna given the degree of historic 
and ongoing fragmentation and disturbance, lack of habitat complexity and 
dominance of aggressive and exotic species.  

Eighteen trees identified as potentially containing hollows would be 
removed as a result of the proposal, of which six are within non-certified 
lands. Hollow-bearing trees are an important habitat resource. Tree 
hollows provide denning, nesting or sheltering sites for over 300 species of 
Australian vertebrates (Ambrose 1982; cited in Burgman & Lindenmayer 
1998; Gibbons & Lindenmayer 2000) including birds, bats, arboreal 
mammals, reptiles and amphibians (Gibbons & Lindenmayer 2000). 
However, hollows in the proposal footprint are small (<5 centimeter 
diameter) and the observed presence of the aggressive hollow-using 
Common Starling may limit their value for many native fauna. The majority 
of the hollow-bearing trees are alongside South Street, or scattered within 
cleared agricultural land (shown on Figure 4). Consequently, these trees 
are subject to noise (cars, trucks and domestic animals) and light 
disturbance throughout the day and night which is likely to reduce their 
suitability for native fauna. The removal of these hollows would therefore 
be unlikely to threaten the persistence of any hollow-dependant fauna 
species in the locality. Impacts on fauna due to mortality are discussed 
below. 

Habitats within the proposal footprint contain very few other important 
habitat features such as fallen logs, woody debris, rocky outcrops or dense 
shrubs which would support resident native fauna populations. Fauna 
habitat protection measures outlined in Section 6 are proposed to ensure 
the retention of any such habitat features, either through avoidance where 
possible or through relocating movable habitat features such as fallen 
hollow logs into adjacent areas of retained native vegetation. 

5.1.4 Fauna mortality and disturbance 

The proposal would cause displacement or in some cases possible 
mortality of fauna that are present at the time of construction activities. 
Less mobile terrestrial fauna, such as frogs and reptiles, are at most risk of 
mortality as a result of the proposal. 

No macropods were identified during the current field survey, nor was any 
evidence such as macropod scats observed within the proposal footprint. 
There are sparse records of common macropods within 2 kilometers of the 
proposal, dated 2003 and 2006 (OEH, 2013). The existing road poses a 
risk to any macropods that may occur within the proposal footprint, or 
which may travel through the locality. An increase of traffic in the area 
resulting from the proposal and increased development in the locality may 
result in additional incidences of fauna mortality. A number of busy roads 
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exist in the locality which separates the proposal footprint from areas of 
higher macropod density, and it is unlikely that individuals would travel 
from these densely populated areas across these roads into the proposal 
footprint. Given the lack of sightings during field work and the general 
scarcity of records of macropods in the area immediately around the 
proposal footprint, impacts on macropods as a result of the proposal are 
considered to be minor.  

The majority of native bird species occurring within the proposal footprint, 
or with the potential to occur, 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. These species would readily disperse to 
avoid construction activities, and most individuals directly affected by the 
proposal would be displaced rather than killed. Some mortality of less 
mobile individuals, such as nestlings, may occur. Individuals breeding in, 
or in the vicinity of the proposal, may have breeding disrupted for one 
season. These direct impacts would affect limited numbers of individuals 
and so would be unlikely to threaten the survival of any local populations 
of any bird species. Appropriate mitigation measures (described in Section 
6) would limit these impacts. 

Roosting microbats are vulnerable during the construction phase as 
disturbing individuals during daylight hours renders them vulnerable to 
predation. The proposal may disturb roosting individuals during the 
clearance of identified habitat trees and destruction of existing culverts. 
However, existing culverts around Bells Creek were inspected and showed 
no signs of microbat activity. No culverts exist near the proposed crossing 
of Eastern Creek. Eighteen identified habitat trees within the proposal 
footprint would be cleared for the proposal, and clearing could result in 
mortality of individuals. Hollow-dependent species breeding in, or in the 
vicinity of the proposal, may have breeding disrupted for one season. 
Mitigation measures to minimise disturbance of roosting individuals are 
described in Section 6. These measures aim to discourage individuals 
from using these habitats prior to their removal so as to avoid direct 
disturbance and injury during construction. 

Given the fragmented nature of native vegetation within the proposal 
footprint and presence of similar habitats within the broader locality it is 
likely that populations of any species directly affected would persist in 
alternative habitat outside the proposal footprint. Displacement or mortality 
due to construction impacts would affect limited numbers of individuals, 
and local populations are likely to persist in alternative habitat outside the 
proposal footprint. Therefore the proposed construction would be unlikely 
to threaten the survival of any local populations of any fauna species. 
Impacts on fauna due to fragmentation of habitats are discussed below. 
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5.1.5 Aquatic fauna habitat removal 

The proposal would require the realignment/diversion of two low flow 
channels associated with Bells Creek, and an adjustment to a shallow 
ephemeral drainage depression located 270 metres east of Carnarvon 
Road, near Eastern Creek. 

The proposal Proposal would impact a span of about 60 metres along 
Eastern Creek and about 100 metres along Bells Creek, as well as require 
removal of three man-made dams. 

Creek crossings 

It is likely that the construction of the twin bridges (at Bells Creek and 
Eastern Creek) would have impacts on aquatic habitats within the proposal 
footprint. Impacts would result within each creekline due to clearing of 
riparian vegetation and modifying bed and bank substrates and structures 
to allow installation of bridge structures.  

The natural flow regimes of these waterways have undergone substantial 
disruption due to previous vegetation clearance and rural and urban 
development. The results of the AUSRIVAS model and water quality 
testing suggest that creeks in the proposal footprint are in an ecologically 
impaired condition. Localised removal of riparian vegetation and 
modification of bed and bank substrates would have a minor additional 
impact on aquatic habitats. Impacts on aquatic fauna would be minimal. 
These creeks are classed as highly sensitive key fish habitats, and use of 
bridges would maintain fish passage in these key fish habitats. 
Impacts would result from the realignment of the two low flow channels 
associated with Bells Creek to avoid pier placement within the waterway. 
The structure of Bells Creek has been previously altered, and there are 
pipes in place in each of the existing channels. It is thought that the 
alterations took place during the construction of South Street. The main 
channel has two 525 millimeter diameter concrete pipes and the 
secondary channel has one 450 millimeter diameter concrete pipe. The 
proposal would remove the existing structures and realign the main and 
secondary channels.  

Works associated with Bells Creek would include: 

 Temporary diversion of low flow channel 

 Excavate and retain existing creek bed material 

 Excavate new channel alignment 

 Replace excavated bed material 

 Construct scour protection and swales  

 Divert low flow channels into permanent channels and backfill 
existing channels 

These works would likely have a negative impact on the aquatic 
environment immediately surrounding the proposal footprint, with 
disturbance to riparian vegetation and any in-stream habitat features such 
as woody debris. If present, the proposal also has the potential to impact 
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on snags within waterways; however none were identified during the field 
survey.  

Within the proposal footprint, the main channel of Eastern Creek is not 
currently spanned by any road or structure. There are however road 
bridges and associated culverts up and downstream from the proposal that 
span the creek. The proposal would involve the construction of 422 metre 
long twin bridges over Eastern Creek and adjustment to an ephemeral 
drainage depression near Eastern Creek. 

Disturbances to aquatic habitat would result from removal of culverts at 
Bells Creek and construction of twin bridges over Bells Creek and Eastern 
Creek. Additional disturbance would result from the realignment of the two 
low flow channels associated with Bells Creek, and the 
adjustment/realignment of a shallow ephemeral drainage depression 
located 270 m to the east of Carnarvon Road.  

Bridge construction for Bells Creek and Eastern Creek would entail the 
following: 

 Preparation 

– Install sediment controls to prevent slurry and excavated material 
from entering waterways 

– Clear vegetation within the road and bridge footprint – all access 
tracks would be within the REF proposal site extents 

– Construct two temporary access tracks to access each side of the 
creek made up of a layer of clean fill to create a stabilised surface 
from the existing road to the abutment and pier locations (approx. 
6 meter wide) 

– Construct temporary piling platforms either side of the creek to 
provide access for installing piles at the abutments and piers. This 
would be made up of ballast rock wrapped in geotextile. 

 Construct abutments and piles 

– Carry out piling and boring works for bridge abutments and piers. 
works would be undertaken from the provided access tracks using 
pile boring plant and equipment 

– Install temporary abutment supports 

– Install new piles 

 Construct piers and headstock 

– Erect framework 

– Construct piers and headstocks 

– Remove framework 

– Provide appropriate scour protection at base of pier (for flood 
condition and drainage scuppers) 

 Construct new abutments and approach slabs 

 Backfill behind abutments 

 Crane girders into place and construct relieving slabs  

 Crane barriers into place 
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 Construct deck and kerbs 

 Complete road approaches 

 Remove access tracks and any remaining existing pavement (South 
Street) 

 Landscaping and rehabilitation. 

The new bridges would be designed to minimise impacts on aquatic 
habitats. Disturbance of instream features could be impacted if piles are 
placed in the creek beds. Alteration to natural flow regimes could occur as 
a result of reducing or increasing flows; changing the frequency, duration, 
magnitude, timing, predictability and variability of flow events; altering 
surface and subsurface water levels; changing the rate of rise or fall of 
water levels; and by altering water temperatures. Construction activities 
could require temporary damming of streams, particularly if construction 
occurs during low flow periods, which could impact movement of fish.  

Woody debris was identified in the main channels of Bells Creek and 
Eastern Creek, and may be disturbed during construction of the proposal. 
Snags may also be disturbed during the realignment of channels of Bells 
Creek, and the adjustment to the ephemeral drainage depression of 
Eastern Creek. 

Aquatic flora and fauna would likely recolonise disturbance sites in the 
long-term after construction of the bridges is completed. Mitigation 
measures are recommended in Section 6 to minimise impacts on native 
aquatic fauna and aquatic habitats during construction. 

Works undertaken in and around creeklines within the proposal footprint 
such as dredging have the potential to disturb potential acid sulfate soils, 
which may in turn result in fish kills, reduced egg hatching and/or decline 
in growth rates of aquatic species. Acid water associated with disturbance 
of acid sulfate soils can also impact the health of fish and other aquatic 
species. Similarly, disturbance of acid sulfate soils can result in negative 
impacts to vegetation, as only acid-tolerant plants can survive in acid 
water. Such plants (e.g. spike rushes and water lilies) may establish in 
high numbers in acidic water, which may prevent the full suite of riparian 
vegetation re-establishing if and when pH levels return to normal (Primary 
Industries Fishing and Aquaculture, 2013).  

Removal of dams 

Dams within certified areas of the proposal footprint typically support 
aquatic and fringing vegetation which would provide foraging habitat for 
common native species including frogs, bats, birds and reptiles, as well as 
threatened species such as microbats. Dewatering of three such dams 
would be required within certified areas of the proposal footprint. The 
dams to be impacted by the proposal exist in relative isolation from 
surrounding vegetation, and are surrounded by cyclone fences to prevent 
human access to the dams. The removal of these dam habitats may have 
minor impacts on habitat resource availability for native fauna within the 
locality, however numerous other dams exist within the locality which 
would not be impacted by the proposal. Mitigation measures are 
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recommended in Section 6 to minimise impacts on native fauna individuals 
found within these dams during construction. 

Dewatering of dams has the potential to release invasive aquatic species 
such as Eastern Gambusia, present in the dams, into nearby waterways. 
However invasive species including Eastern Gambusia were recorded in 
Bells Creek and Eastern Creek so dewatering is unlikely to result in the 
establishment of any new invasive species into creeklines within the 
proposal footprint. If any invasive species were accidentally released into 
nearby waterways, they would have the potential to impact on the species 
richness and/or native diversity of those waterways, through increased 
predation, competition and potential disease transmission. Mitigation 
measures are proposed in Section 6 to minimise the likelihood of 
accidental release of invasive species. 

DPI Fisheries has indicated that dewatering of dams onto adjacent grassy 
areas is preferable to allow the water to filter. DPI Fisheries has indicated 
that dams should not be dewatered into nearby waterways to avoid 
contamination issues such as the spread of aquatic pathogens and pest 
species (if present), into creeklines (Appendix E).  

5.1.6 Indirect impacts 

Sedimentation and erosion 

Sedimentation runoff to waterways from exposed soils due to riparian 
vegetation clearing and/or earthworks in the catchment can alter water 
quality and adversely affect aquatic life. Sediments can smother 
macroinvertebrate organisms residing in the receiving waterway, alter 
aquatic habitat by filling interstices of riffle habitat with fine sediment, and 
reduce water clarity impacting on the efficiency of submerged aquatic 
plants to photosynthesise. If severe erosion were to occur, suspended 
sediment particles could clog or damage gill membranes. All of these 
altering functions can impact on macroinvertebrates which are a major 
food source for fish, frogs, wetland birds and some microbats. 

Mitigation measures to reduce the potential for erosion and sedimentation 
are described in Section 6, and include the use of erosion and sediment 
control devices. 

Soil and water pollution 

The proposal has the potential to result in sedimentation, pollution, 
contaminated runoff or erosion within the construction footprint and 
adjoining areas through soil disturbance and construction activities. 
Potential sources of soil and water pollution include: 

 Soil disturbance during road and bridge construction activities. 

 Soil disturbance during creek realignment and piling works. 

 Construction and excavation for scour protection areas. 

 Dewatering dams and release of water into grassed areas near to 
waterbodies. 

 Inappropriate management of soil and material stockpiles. 
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 Hydrocarbon leaks or spills from vehicles or equipment used in 
construction. 

 Potential release of alkaline water during cement works. 

 Increased runoff from hardstand areas. 

 Increased sediment transfer and erosion potential in areas cleared of 
vegetation. 

 Flood event during construction (particularly during creek realignment 
and bridge construction). 

 Potential acid sulfate soil disturbance and mobilisation of acid waters. 

Mitigation measures to reduce the potential for such matters are described 
in Section 6, and include minimising the disturbance area, construction 
staging, stockpiling above 1 in 100 year flood areas, erosion and sediment 
control devices and rehabilitation or landscaping of disturbed areas. 

Introduction or spread of weeds 

The proposed development has the potential to increase the introduction 
and spread of exotic plants and pathogens through increased visitation, 
fragmentation of vegetation and disturbance of soil. Increased weed 
invasion can lead to decreased diversity of native flora, compromised 
structural integrity of native vegetation communities and a decrease in 
habitat quality for native fauna. In semi-rural areas such as the proposal 
footprint, an increase in weed invasion can reduce the availability of 
palatable fodder for stock, and/or reduce crop yield and quality. 

Exotic flora species, including a number of noxious weeds, are already 
abundant throughout the proposal footprint. In this context, any increase in 
weeds as a result of the proposal is therefore likely to have a minor impact 
on surrounding vegetation and land uses. Nonetheless, a weed 
management plan should be developed as part of the proposal 
Construction Environmental Management Plan, in accordance with the 
RMS Biodiversity Guidelines: Protecting and managing biodiversity on 
RTA projects (RTA Environment Branch 2011) (See Section 6). 

Introduction of pathogens 

Construction activities within the proposal footprint have the potential to 
introduce or spread pathogens such as Phytophthora cinnamomi 
(Phytophthora), Uredo rangelii (Myrtle Rust) and Batrachochytrium 
dendrobatidis (Chytrid fungus) throughout the proposal footprint through 
vegetation disturbance and increased visitation.  As previously described, 
there is little available information about the distribution of these 
pathogens within the locality, and no evidence of these pathogens was 
observed during surveys. Phytophthora and Myrtle Rust may result in the 
dieback or modification of native vegetation and damage to fauna habitats. 
Chytrid fungus affects both tadpoles and adult frogs and can wipe out 
entire populations once introduced into an area.    

The potential for impacts associated with these pathogens is low, given 
the disturbed nature and high existing visitation rates to the proposal 
footprint, and lack of undisturbed native vegetation along most of the 
route.  



 

 

102 | GHD | Report for Roads and Maritime Services - Schofields Road Upgrade Stage 3 Veron Road to Richmond 

Road, 21/22353  

Noise 

There would be short-term noise impacts during the construction phase as 
a result of vegetation clearing, the movement of vehicles and operation of 
plant. Due to the linear nature of the site and staging of the proposed 
works, noise impacts would be limited to those properties immediately 
around the area of works. 

The proposal footprint currently experiences ongoing and nearly constant 
noise from a range of sources, including traffic along South Street, 
Carnarvon Road and Veron Road. South Street and Carnarvon Road have 
relatively high levels of traffic; at the time of the field survey, noise 
originating from traffic movements was constant from dawn through to at 
least one to two hours after nightfall. Additional noise is currently 
generated in the western portion of the proposal footprint from roadworks 
associated with the Richmond Road upgrade and surrounding 
construction.  

The proposal has the potential to increase noise levels in the vicinity of the 
proposal footprint during construction of the roadway, through plant and 
machinery operation and earth moving activities. Additional noise is also 
likely should traffic levels increase in the future. Given the existing noise 
levels in the vicinity of the proposal, any such increase to noise levels are 
unlikely to impact on native biota. 

Vibration 

Vibration impacts may result from works associated with the project, from 
works such as piling, heavy vehicle movement and construction activities. 
Vibration may deter native fauna from using the area surrounding the 
source of vibration. This may potentially interrupt dispersal within the 
locality if an individual is unwilling to travel through an area where vibration 
is detectable, or may cause some species to abandon an area in search of 
areas where vibration is not detectable.  

Within the proposal footprint, some level of vibration is already present in 
the western portion of the footprint, in areas close to the construction 
works associated with Richmond Road and surrounds. The eastern portion 
of the proposal footprint (near to Veron Road) however, is relatively free 
from vibration influences.  

The proposal has the potential to increase vibration throughout the 
proposal footprint, during construction and operation of the proposal. 

Artificial lighting 

Night time security and/or operational lighting can potentially discourage 
native species from using habitat where diffuse light penetrates into 
adjoining areas of vegetation. The foraging and nesting regimes of some 
nocturnal native mammals and birds can therefore be disrupted by lighting 
and can become vulnerable to predation by cats, dogs and foxes. In 
addition the eyesight of nocturnal species (such as owls and possums) is 
hindered by bright lights, and where they are affected by this, they become 
more susceptible to predation.  

As activity may occur over a 24 hour basis (e.g. around the Jemena/Caltex 
easement, and outside of standard working hours to minimise traffic 
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impacts), light spill into adjoining areas of habitat can be expected in some 
parts of the proposal footprint. In addition, lighting would be required for 
operation of the road. 

Street lights are already present along South Street, as well as along 
Carnarvon Road and Veron Road. Additional lighting associated with the 
proposal will include street lights placed every 50 metres along the 
roadway (to be refined during the detailed design process), which would 
increase artificial light around Eastern Creek where there is currently little 
artificial light. 

5.2 Operational impacts 

Potential negative impacts that may occur as a result of the operation of 
the proposal include the following matters. 

5.2.1 Erosion and sedimentation  

Some erosion and sedimentation of waterways could occur as a result of 
poorly stabilised banks following construction and during operation of the 
road. Scouring of the bed downstream of bridge pylons as a result of 
turbulence during high flows and increased flood flow velocities may result, 
should design not take into account such risks. Design of the drainage 
systems and twin bridges should generally improve the drainage of the 
area, and reduce susceptibility to flooding.  

5.2.2 Aquatic habitat  

The proposal would result in increased levels of disturbance and exposure 
of Eastern Creek, which is currently relatively protected within the proposal 
footprint. The construction of twin bridges over the waterway will open the 
area up to increased rates of human access and potential for increased 
rates of dumping and disturbance. Bells Creek is already relatively 
exposed, given the presence of South Street which spans the waterway.  

The proposal may also result in changes to the instream and bank 
vegetation, which may affect shading, habitat and water velocities. The 
proposal would also result in limited light penetration under each bridge, 
which in turn may limit instream and bank native vegetation growth and 
create a non-physical barrier for some aquatic species that may avoid dark 
areas during daylight hours. Replacement of the existing pipes at Bells 
Creek with twin bridges would improve aquatic habitats at this location by 
replacing an artificial waterway with more natural creek morphology. The 
presence of a bridge at this location would improve water flow and 
therefore connectivity for fish and macroinvertebrates.   

5.2.3 Light and noise  

The western portion of the proposal footprint is already subject to traffic 
noise and light from the existing road, and proximity to ongoing 
construction activities centred on Richmond Road. The proposal would 
allow for greater volumes of traffic, which would result in increased light 
and noise over time as traffic levels increased, and as a result of increased 
numbers of street lights. Increases in noise and light levels would have a 
small additional impact on native biota in the immediate vicinity. 
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The eastern portion of the proposal footprint is quieter than the western 
portion, being greenfields rather than an existing road. The proposal would 
result in increased light and noise, which may have negative impacts on 
wildlife species which use the riparian corridor surrounding Eastern Creek 
as a wildlife corridor. 

5.2.4 Edge effects 

Edge effects are described as an ecological impact at two or more 
interfacing habitat types. Edge effects are inherent or natural in nature but 
can have negative impacts if their creation alters ecological processes. 
They also change habitat conditions (such as degree of humidity and 
exposure to light or wind) created at or near the boundary between areas. 
In general, edge effects increase in relation to the dissimilarity between 
adjoining habitats.  

Removal of vegetation causes a number of new environmental conditions 
to develop along the edges of the cleared environments, in particular in 
environments that originally contain the upper strata levels (canopy and/ or 
shrub layer) of vegetation. The removal of vegetation generally promotes 
the invasion of exotic species and/or disturbance tolerant native plants. 
With the invasion of these new species it often becomes difficult for the 
original plant species to recolonise once disturbed.  

The clearing of vegetation may in turn promote the influx of pest species 
such as foxes or feral cats, which use the edge of vegetated areas to stalk 
and ambush prey species that use cleared areas for foraging. Native 
species such as owls also use edge environments for hunting. 
Investigations by Berry (2002) indicated that predation by introduced 
mammals and native birds is often higher on the interface between 
communities with diverse vegetation structure (canopy, shrub and ground 
layer) and clearings. 

In general potential edge effects associated with clearing for development 
can include the degradation of adjacent habitat through: 

 Changes in microclimate (e.g. temperature, wind, light humidity); 

 Changes in hydrology (i.e. surface and sub-surface water flows); 

 Changes in floristics (i.e. species composition and abundance); 

 Creation of new ecotones; 

 Alteration to the pattern and frequency of fire; 

 Invasion by exotic plant and animal species; 

 Increase in sedimentation; 

 Increase in tree death (e.g. dieback, impact on root zone); and 

 Improved access for predators. 

The proposal footprint is already highly disturbed, and the impacts of edge 
effect are visible across much of the proposal footprint. The proposal is 
unlikely to substantially increase the influence of edge effect within the 
locality. 
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5.2.5 Weeds and exotic fauna species  

Introduction and spread of weeds could continue in the woodland areas 
and riparian zones during operation of the road. Weed propagules may be 
introduced by vehicles and pedestrians, and increased light and runoff on 
road edges create suitable conditions for establishment and growth of 
weed species. Riparian vegetation to the west of Eastern Creek is infested 
with weed species – the proposal has the potential to enable the spread of 
these exotic species across eastern creek and into surrounding 
vegetation. 

Increased prevalence of introduced aquatic species, such as Eastern 
Gambusia (Gambusia holbrooki) and Carp (Cyprinus carpio), as a result of 
their generalist habitat requirements and ability to thrive in disturbed 
habitats is also possible. Exotic species such as foxes may also increase, 
as edge effects associated with disturbance can increase eases of access 
for predator species. 

5.2.6 Fauna mortality  

The increased width of the road and wide, vegetated median strip may 
increase the incidence of fauna collisions with vehicles.  

5.2.7 Habitat fragmentation and wildlife connectivity 

The proposal would increase habitat fragmentation within the proposal 
footprint through widening of South Street, and creation of the new section 
of road between Veron Road and South Street. As discussed in Section 
4.2.7 and 4.3.7, habitats within the proposal footprint and wider locality are 
already highly fragmented due to vegetation clearance for agriculture, 
infrastructure and residential development. Therefore the proposed works 
are unlikely to create a significant increase in habitat fragmentation of the 
local environment. The majority of native flora and fauna persisting within 
these environments are common, widespread and generalist species 
capable of adapting to modified environments. 

In the certified lands, the widening of the road corridor is located 
predominantly in already cleared agricultural areas or gardens and thus 
the impacts on fragmentation would be negligible. Patches of woodland in 
these areas are typically very open with sparse understorey, interspersed 
by areas of garden and exotic pasture. As a result, there are gaps present 
between habitat patches. 

Fragmentation is more of an issue for fauna in the non-certified areas, and 
may limit the ability of less mobile fauna species (e.g. amphibians, small 
reptiles, insects and any small ground-dwelling mammals) to move in a 
north to south direction through the proposal footprint. Mobile fauna 
species such as flying-foxes, microbats and birds would be less impacted 
by the removal of vegetation along Eastern Creek.  

At present, Eastern Creek contains largely intact woodland and riparian 
vegetation with vegetation closest to the creekline consisting of a dense 
midstorey and canopy layer covered in vines. Vegetation along South 
Street, intersecting Bells Creek is already bisected by an existing road, but 
is linked to larger stands in the south of the proposal footprint. The riparian 
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vegetation associated with Bells Creek and Eastern Creek is an existing 
linkage through a highly modified and disturbed rural and residential 
landscape. The proposal would disrupt this linkage and will reduce the 
viability of the wildlife corridor in the locality. 

At present, South Street is a relatively quiet street which is only two lanes 
wide. This width does not pose a significant barrier to fauna movements 
for many species such as birds, microbats, large terrestrial mammals, and 
large reptiles, however does pose a barrier to insects, small reptiles and 
amphibians. The proposal would increase the width of the barrier to a 
minimum of four lanes of traffic, which would impact on fauna and genetic 
dispersal, and any increase in traffic volumes would also increase the risk 
to fauna and disrupt habitat connectivity within the locality. 

The increase in width of the existing South Street and the construction of a 
roadway and bridge over Eastern Creek would dissect the existing wildlife 
corridor. Negative impacts resulting from the proposal would be greatest 
on less mobile fauna species that use existing woodland patches adjacent 
to Bells Creek and Eastern Creek, such as arboreal and ground-dwelling 
mammals, reptiles and amphibians. Mobile species such as woodland 
birds and raptors would be less impacted by the proposal, however would 
still experience impacts such as loss of habitat resources they may rely on 
for foraging, hunting, resting shelter and dispersal etc.  

The proposed road upgrade would result in a road approximately double 
its existing width and there is a potential for an increase in terrestrial fauna 
mortality. This impact is not considered likely to have an adverse impact 
on the threatened bat fauna recorded in the proposal footprint given their 
high mobility. 

5.2.8 Changes to hydrology 

The proposal has the potential to impact on vegetation dependent on 
groundwater, namely the River-flat Eucalypt Forest. This vegetation type is 
not identified as a groundwater dependant ecosystem in the Water 
Sharing Plan for the Greater Metropolitan Region Groundwater Sources 
2011 (Schedule 4) but it is likely that the community is groundwater 
dependant to some degree. The proposal has the potential to impact on 
groundwater which in turn may lead to ecosystem damage (DLWC, 2002). 
Impacts to groundwater systems can come from dams, waterlogging, 
reduction in flooding events, stream flow regulation and lack of flushing 
(DLWC, 2002). 

5.3 Key threatening processes 

A key threatening process (KTP) is defined in the TSC Act (DEC 2005) as 
an action, activity or proposal that: 

 Adversely affects two or more threatened species, populations or 
ecological communities. 

 Could cause species, populations or ecological communities that are 
not currently threatened to become threatened. 

There are currently 37 KTPs listed under the TSC Act, eight listed under 
the FM Act and 20 under the EPBC Act. A number of KTPs are listed 
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under more than one Act. Those potentially relevant to this proposal are 
listed in Table 20 below. Mitigation measures to limit the impacts of these 
KTPs are discussed in Section 6. 

Table 20 Key Threatening Processes of relevance to the proposal 

KTP Status Comment 

Clearing of 
native 
vegetation 

TSC Act; 
EPBC Act 

Clearing of native vegetation has occurred historically within and 
around the proposal footprint. The proposal would result in the 
clearing of 8.61 hectares of native vegetation (4.76 ha within non-
certified areas), including two threatened communities. Vegetation 
within the proposal footprint is already highly fragmented and 
disturbed and has limited habitat value for threatened flora and 
fauna. The proposal would be unlikely to threaten the persistence 
of any threatened biota in the locality. The implementation of a 
Vegetation Management Plan is recommended to limit impacts on 
native vegetation (see Section 6). 

Clearing of 
hollow-
bearing trees 

TSC Act Eighteen hollow-bearing trees would be removed for construction 
of the proposal (six within the non-certified area). This is not likely 
to significantly impact any threatened or migratory species. The 
implementation of fauna management procedures is 
recommended to limit impacts on fauna and their habitats (see 
Section 6). 

Invasion of 
plant 
communities 
by perennial 
exotic 
grasses 

TSC Act The proposal footprint has been subject to historic agricultural 
practices, including pasture improvement. There is the potential 
for perennial exotic grasses to further invade native vegetation 
through disturbance during construction of the new road. This is 
not likely to significantly impact any threatened communities or 
any threatened or migratory species. The implementation of weed 
management procedures is recommended to limit the spread of 
weeds (see Section 6). 

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

TSC Act;  The proposal would alter the flow regimes of the two creek lines in 
the proposal footprint through upgrades to the crossing structures 
and widening of the existing road, and realignment of the two 
channels associated with Bells Creek, and adjustment to an 
ephemeral drainage channel to the west of Eastern Creek. As 
discussed, these creeks are within a modified urban landscape 
and the natural flow regimes of these waterways have undergone 
substantial disruption due to previous vegetation clearance and 
rural and urban development, around the creeklines as well as up- 
and down-stream. These creeks do not contain habitat for any 
threatened aquatic species. 
Creeklines within the proposal footprint do contain woody debris 
(although no snags were identified), which has the potential to be 
disturbed during construction of the bridge structures and during 
creek realignments.  
Standard environmental mitigation measures are proposed in 
Section 6 to ensure that impacts on aquatic habitats are minimised 
as far as possible. Given the low flow of all creeks within the 
proposal footprint, the operation of this KTP would be limited to 
the proposal footprint and would be unlikely to affect downstream 
areas. 

The 
degradation 
of native 
riparian 
vegetation 
along NSW 
water 
courses 

FM Act,  The proposal would result in the removal of areas of native 
riparian vegetation along two creeklines.
Riparian vegetation is already degraded by the complete removal 
or modification of native plants by processes such as clearing, 
gravel extraction, cropping, livestock grazing, trampling and 
introduction of, or invasion by, non-native species. Degradation of 
riparian vegetation has occurred within the proposal footprint, 
particularly at Bells Creek. The proposal would result in the 
clearing of an additional clearing or modification of approximately 
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4.30 hectares of riparian vegetation, particularly surrounding 
Eastern Creek.  
Creeklines within the proposal footprint also contain woody debris 
(although no snags were identified during the field survey), which 
has the potential to be disturbed during construction of the bridge 
structures and during creek realignments.  
The implementation of a Water Quality Management Plan is 
recommended to limit impacts on riparian vegetation (see Section 
6). 

Instream 
structures 
and other 
mechanisms 
that alter 
natural flow 

FM Act,  The proposal will construct two twin bridges at Eastern Creek and 
Bells Creek, and will realign two low-flow channels associated with 
Bells Creek and adjust one shallow ephemeral drainage 
depression near to Eastern Creek. The creek realignment works 
are to avoid pier placement in a waterway. As such, the proposal 
will alter the natural flow of an ephemeral drainage line associated 
with Eastern Creek and realign Bells Creek. However, bridges are 
considered to have the least impact on fish passage and the 
construction of a twin bridge at Bells Creek, where there is 
currently a culvert, may improve fish passage. 
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. 

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

TSC Act Construction activities have the potential to introduce Myrtle Rust 
to the proposal footprint. The fungus infects leaves of susceptible 
plants producing spore-filled lesions on young actively growing 
leaves, shoots, flower buds and fruits. Leaves may become 
buckled or twisted and may die as a result of infection. Infection on 
highly susceptible plants may result in plant death (DPI 2013). A 
clean on entry- clean on exit policy is recommended to limit the 
potential for the introduction of this pathogen (see Section 6). This 
is not likely to significantly impact any threatened biota. 

Infection of 
frogs by 
amphibian 
chytrid 
causing the 
disease 
chytridiomyc
osis 

TSC Act; 
EPBC Act 

Construction activities have the potential to introduce amphibian 
chytrid to the proposal footprint. Chytrid fungus has been 
implicated in the dramatic decline of many amphibians worldwide 
and is an identified threat to a number of native frogs (DEC 2005, 
DSEWPaC 2013). Currently no effective treatments have been 
found for wild frog populations. The fungus can be introduced in 
spores in water, moist soil or other debris, but is easily destroyed 
through heat and desiccation or through chemical disinfectants 
such as bleach. A clean on entry- clean on exit policy is 
recommended to limit the potential for the introduction of this 
pathogen (see Section 6).  

Predation by 
Gambusia 
holbrooki 
Girard, 1859 
(plague 
minnow or 
mosquito 
fish) 

TSC Act 
FM Act 

Eastern Gambusia (Gambusia holbrooki) is an aggressive 
introduced fish pest species that preys on frog species, other 
freshwater fish and macroinvertebrates. Aquatic surveys found it 
to be the most abundant fish species in Eastern Creek and Bells 
Creek. The proposal has the potential to indirectly alter localised 
water quality through sedimentation from vegetation clearing and 
bridge construction, as well as dewatering of dams, which may 
indirectly discourage threatened (or otherwise) species of fish and 
macroinvertebrates from the impacted river reaches. Discharge of 
water from dams during the dewatering process has the potential 
to release Eastern Gambusia into waterways. Reduced 
competition and its wide tolerance to modified habitat conditions 
could result in an increase in G. holbrooki population in the 
proposal footprint. The implementation of a Soil and Water 
Management Plan (with accompanying Erosion and Sediment 
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Control Plan) for all phases of the proposal is recommended to 
limit sediment runoff reaching nearby waterways (see Section 6). 
Additionally, a Dewatering Management Plan that incorporates 
requirements to restrict dewatering into creeks to avoid potential 
contamination issues would also be developed. 

The removal 
of large 
woody debrs 
from NSW 
rivers and 
streams 

FM Act Large woody debris (snags) consists of woody debris that has 
fallen or washed into waterways, and onto floodplains. This debris 
forms important habitat for aquatic and terrestrial biota and 
provides refuge from predators, shelter locations, range markers 
for territorial species and organic enrichment. Debris can also 
provide stabliisation of stream banks and beds and spawning sites 
for aquatic species. The proposal has the potential to impact 
woody debris within waterways in the proposal footprint through 
the realignment of creeklines and the construction of bridges and 
supporting structures over Bells and Eastern Creeks.  

Infection of 
native plants 
by 
Phytophthor
a cinnamomi 

TSC Act; 
EPBC Act 

Phytophthora cinnamomi is a soil borne pathogen that occurs in 
warm, moist conditions. The pathogen is spread through water, 
including storm runoff, as well as dispersal by vehicles (e.g. cars 
and plant and machinery), animals, bushwalers and movement of 
infected soil (e.g. landscaping/horticultural works. Infected species 
may show a range of symptoms, and some plants may be killed 
and lead to areas of dieback. The proposal has the potential to 
influence the movement of the pathogen throughout the proposal 
footprint, through the transport and movement of plant, machinery 
and vehicles, as well as through landscaping works following 
construction. 

Loss and 
degradation 
of native 
plant and 
animal 
habitat by 
invasion of 
escaped 
garden 
plants, 
including 
aquatic 
plants 

TSC Act; 
EPBC Act 

This KTP refers to the invasion and establishment of exotic 
species into native vegetation, as a result of escape from gardens. 
Much of the study area either includes or is directly adjacent to 
areas of garden that support exotic species. The proposal has the 
potential to open up areas of native vegetation to infestation from 
garden plants, if sufficient control measures are not implemented. 
Similarly, any farm dams that support exotic aquatic species which 
require dewatering as part of the proposal must be managed in a 
way that prevents the invasion of waterways by exotic species.  

Forest 
Eucalypt 
dieback 
associated 
with over-
abundant 
psyllids and 
bell miners 

TSC Act Psyllids (small sap-sucking insects that secrete a sugary shield, 
called a lerp), and bell miners (Manorina melanophrys) are native 
and occur naturally in moderate abundance in localised areas. Bell 
miners are aggressive and often exclude other bird species from 
their territories. This can lead to psyllid populations increasing to a 
degree that damage to canopy species becomes evident. This 
damage is referred to as bell minor associated dieback (BMAD). 
This is often evident by canopy dieback and the presence of large 
numbers of lerps on danopy species leaves as well as the 
presence of bell miners.  
Bell miners were present within the proposal footprint, with some 
signs of dieback evident around Eastern Creek. The proposal is 
unlikely to further influence this KTP, given the process already 
appears evident within the proposal footprint. 

Invasion and 
establishme
nt of exotic 
vines and 
scramblers 

TSC Act Exotic vines can have a significant effect on biodiversity, through 
smothering native vegetation and seedlings, and preventing 
natural recruitment, particularly in riparian areas. Vegetation 
around Eastern Creek is infested with exotic vines and 
scramblers, including Balloon Vine. The proposal has the potential 
to increase disturbance in areas of similar vegetation that are not 
infested with exotic vines, resulting in new infestations. Similarly 
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works have the potential to spread propagules and vegetative 
material from invasive species within the proposal footprint, which 
may also result in new infestations.  

Invasion of 
native plant 
communities 
by African 
Olive Olea 
europaea L. 
subsp. 
cuspidata 

TSC Act African Olive well established in areas of NSW including the 
Cumberland Plain, where it is considered a significant 
environmental weed. The species has the ability to significantly 
alter ecosystem structure through the formation of a dense mid-
canopy in native vegetation communities. The dense canopy 
structure (>80% crown cover) of African Olive can create deep 
shade at the ground level, preventing the growth of native grasses 
and herbs. African Olive was recorded within the proposal footprint 
and increased disturbance associated with the proposal has the 
potential to increase the spread of this species within the local 
area. 

Invasion, 
establishme
nt and 
spread of 
Lantana 
camara 

TSC Act Lantana can have adverse impacts on biodiversity. It often forms 
dense thickets, and in doing so can suppress native vegetation 
and seedling recruitment through shading, competition and 
allelopathy. The species often responds favourably to disturbance, 
including edges and canopy breaks in woodland. Lantana is 
scattered throughout the proposal footprint (as shown in Figure 
3.1), and increased disturbance has the potential to allow 
infestation of additional areas and spread into adjacent lands. 

Removal of 
dead wood 
and dead 
trees 

TSC Act This KTP includes collection of fallen timber for firewood, removal 
of forest waste following timber harvesting, mulching, ‘tidying up’ 
of fallen timber, and the removal of standing dead trees. Fallen 
timber and standing dead trees (stags) provide important habitat 
for a range of native species and are important to ecosystem 
health. The proposal footprint generally contained very little fallen 
timber at the time of the field survey, with few occurrences of 
terrestrial woody debris. The proposal may result in the removal or 
disturbance to those small amounts that do occur within the 
proposal footprint, during construction of the proposal.  

5.4 Cumulative impacts 

The proposal is located entirely within the North West Growth Centre, 
which has been earmarked for substantial residential expansion over the 
next 25 to 30 years. There are therefore likely to be extensive cumulative 
impacts on biodiversity throughout the Growth Centre as a result of current 
and future development. These impacts have been addressed on a broad 
scale through the Biodiversity Certification process, which aims to ensure 
an overall outcome of maintained or improved biodiversity values by 
protecting high value vegetation and habitat within the Growth Centre and 
in surrounding areas.  

Clearing of native vegetation within certified areas has already been 
accounted for under the Biodiversity Certification process (for example by 
setting aside the Western Sydney Parklands). 

RMS has committed to developing a Biodiversity Offset Strategy (offset 
strategy) to offset unavoidable impacts on threatened biota within non-
certified lands as a result of the proposal. The offset strategy would be 
developed in consultation with the Strategies and Land Release section of 
DP&I and Office of Environment and Heritage/Environment Protection 
Agency (OEH/EPA). The strategy would outline the goals for developing 
an offset package that aims to achieve a net beneficial biodiversity 
outcome for the region as a result of the proposal. 



 

111 
21/22353/189114     Schofields Road Upgrade Stage 3 Veron Road to Richmond Road 

Biodiversity Assessment 

Various other RMS projects within the locality have resulted in impacts to 
Grevillea juniperina subsp. juniperina, either through removal of individual 
plants or potential habitat. Mitigation measures have been provided in 
Section 6 to avoid impacts to all individuals identified during the field 
survey within non-certified lands in the proposal footprint in order to reduce 
the potential for further cumulative impacts on this species. Sections 5.4.1 
– 5.4.3 provide a summary of impacts on Grevillea juniperina subsp. 
juniperina within the locality of the proposal resulting from other RMS 
projects. 

5.4.1 Richmond Road upgrade (north of Grange Avenue to 
South Creek floodplain) 

A population of Grevillea juniperina subsp. juniperina was identified within 
the proposed subject site of the Richmond Road upgrade (north of Grange 
Avenue to South Creek floodplain) on non-certified lands. The total patch 
size identified was about 0.26 ha representing a population size of about 
200-800 individuals. The proposal would result in permanent removal of 
0.03 ha of Grevillea juniperina subsp. juniperina, representing about 10% 
of the remaining population on non-certified land at this location (Eco 
Logical Australia, 2012b). An assessment of significance undertaken by 
Eco Logical Australia (2012b) determined that the removal of 
approximately 10% of the identified population of Grevillea juniperina 
subsp. juniperina was not considered a significant impact on the long-term 
viability of the species. Therefore, it was considered that these impacts 
were not considered to be significant under the TSC Act and as such, a 
Species Impact Statement (SIS) was not required for this species. 

5.4.2 Richmond Road upgrade (Bells Creek to Vine Street 
West) 

Eco Logical Australia (2011) identified 617 individuals of Grevillea 
juniperina subsp. juniperina within the proposal footprint for the Richmond 
Road upgrade (Bells Creek to Vine Street West). Of the 617 individuals 
recorded, three were located within non-certified lands. An additional 
0.26 ha of non-certified potential habitat would be also removed by the 
proposal. A test of significance for removal of the potential habitat and 
three non-certified individuals concluded that the impact would not be 
significant and therefore an SIS would not be required. Notwithstanding, 
an internal decision was made by RMS that the loss of a total of 617 
individuals (albeit 614 of which were located in certified lands) was still a 
noteworthy impact and the following safeguard was developed for 
inclusion in the REF: 

“A plan for mitigating the loss of Juniper-leaved Grevillea would be 
developed by RMS in consultation with the Environment Protection 
Authority. The plan would give consideration to seed collection, 
propagation and opportunities for local planting.” 

The EPA indicated in their correspondence that they did not support the 
propagation of Grevillea juniperina subsp. juniperina. The safeguard was 
retained however and noted that RMS would develop a plan to consider 
opportunities to mitigate the loss. In response, Eco Logical Australia 



 

 

112 | GHD | Report for Roads and Maritime Services - Schofields Road Upgrade Stage 3 Veron Road to Richmond 

Road, 21/22353  

(2012c) completed a report titled Translocation options for Grevillea 
juniperina subsp. juniperina on Richmond Road Upgrade. This report was 
implemented in late 2012, and included propagation of individuals from 
cuttings and seed collection with a goal to obtain approximately 1000 
successfully propagated individuals. RMS is currently (as at June 2013) 
investigating options for local planting opportunities for the propagated 
individuals. 

5.4.3 Schofields Road Stage 2 (Tallawong Road to Veron 
Road) 

GHD (2012) identified a population of 253 individuals of Grevillea 
juniperina subsp. juniperina. Of these 253 individuals, 168 fell within the 
proposal footprint, including 24 individuals within non-certified areas. A 
total of 84 of the remaining 85 individuals that would not be impacted by 
the proposal were noted to fall within certified areas, and hence be highly 
vulnerable to any future development. Only one individual was recorded 
within non-certified areas outside the proposal footprint. The proposal was 
also noted to remove 0.07 ha of an identified 1.11 ha of potential habitat 
for the species from within the proposal footprint. A seven-part test was 
undertaken for the removal of 24 individuals and 0.07 ha of potential 
habitat from within non-certified lands, and concluded that the proposal 
was unlikely to result in a significant impact on the species. Although no 
mitigation was proposed, a safeguard was included to require detailed 
design to consider opportunities to minimise impacts to the species. 

5.4.4 Conclusion 

Impacts to non-certified Grevillea juniperina subsp. juniperina within the 
proposal footprint would be avoided through the establishment of no-go 
zones, as outlined in Section 6. While the proposal would result in the 
removal of potential habitat for the species, direct impacts to known 
individuals would be avoided. As such, the proposal is unlikely to 
contribute to cumulative impacts to the species in the locality. 

5.5 Impacts on State-listed threatened biota 

5.5.1 Assessments of significance 

Assessments of Significance (7 part tests, Appendix C) have been 
prepared for state-listed threatened biota which have been recorded or 
have the potential to occur within non-certified areas of the proposal 
footprint. This includes two threatened ecological communities, three 
threatened flora species and 16 threatened fauna species, as summarised 
in Table 21. Seven-part tests are not required for threatened biota within 
certified areas.  
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Table 21 Assessments of significance prepared for threatened biota 
within non-certified areas of the proposal footprint and 
outcome of assessment 

Common Name TSC 
Status 

EPBC Status Outcome of assessment 

Threatened ecological communities 

Cumberland Plain Woodland CEEC CEEC Not significant 

River-flat Eucalypt Forest on 
Coastal Floodplains 

EEC - Not significant 

Flora 

Juniper-leaved Grevillea  
(Grevillea juniperina subsp. 
juniperina) 

V - Not significant 

Dillwynia tenuifolia V - Not significant 

Spiked Rice Flower 
Pimelea spicata 

E E Not significant 

Fauna 

Green and Golden Bell Frog  
(Litoria aurea) 

E V Not significant 

Black-chinned Honeyeater 
(Melithreptus gularis gularis) 

V  Not significant 

Gang-gang Cockatoo 
(Callocephalon fimbriatum) 

V - Not significant 

Little Lorikeet  
(Glossopsitta pusilla) 

V - Not significant 

Square-tailed Kite 
(Lophoictinia isura) 

V - Not significant 

Eastern Bentwing-bat 
(Miniopterus schreibersii 
oceanensis) 

V - Not significant 

Eastern False Pipistrelle 
Falsistrellus tasmaniensis 

V - Not significant 

Eastern Freetail-bat 
(Mormopterus norfolkensis) 

V - Not significant 

Greater Broad-nosed Bat 
(Scoteanax rueppellii) 

V - Not significant 

Grey-headed Flying-fox  
(Pteropus poliocephalus) 

V V Not significant 



 

 

114 | GHD | Report for Roads and Maritime Services - Schofields Road Upgrade Stage 3 Veron Road to Richmond 

Road, 21/22353  

Common Name TSC 
Status 

EPBC Status Outcome of assessment 

Southern Myotis 
(Myotis macropus) 

V - Not significant 

Yellow-bellied Sheathtail-bat 
(Saccolaimus flaviventris) 

V - Not significant 

Cumberland Plain Land Snail 
(Meridolum corneovirens) 

E - Not significant 

Australiasian Bittern (Botaurus 
poiciloptilus) 

E V Not significant 

Black Bittern 
Ixobrychus flavicollis 

V - Not significant 

Australian Painted Snipe 
(Rostratula australis) 

E V; M and  
Marine as 
Rostratula 
benghalensis

Not significant 

5.5.2 Threatened flora species 

Two threatened flora species were identified within the proposal footprint: 
Juniper-leaved Grevillea (Grevillea juniperina subsp. juniperina) and 
Dillwynia tenuifolia. No individuals of Dillwynia tenuifolia were recorded 
within non-certified lands. Notwithstanding, potential habitat exists for this 
species in areas mapped as Shale Plains Woodland within non-certified 
areas. A total of 0.95 hectares of this vegetation would be impacted by the 
proposal. As such, a seven-part test and a Commonwealth assessment of 
significance have been completed for this species. The results of the 
assessments indicate that the proposal is unlikely to result in a significant 
impact to this species. 

Juniper-leaved Grevillea (Grevillea juniperina subsp. juniperina) was 
recorded in certified and non-certified lands. A total of 27 individuals were 
recorded within non-certified lands near the corner of South Street and 
Carnarvon Road (Figure 3). Mitigation measures have been outlined within 
Section 6 to protect these 27 non-certified individuals of Grevillea 
juniperina subsp. juniperina during construction. 

Table 22 summarises the number of individuals recorded in certified and 
non-certified areas.  

Table 22 Distribution of the recorded Juniper-leaved Grevillea 

 Within Proposal footprint  

Certified areas 16 

Non-certified areas 27 

Total 43 
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Within non-certified areas, the proposal would remove 0.95 ha of potential 
habitat (comprising Shale Plains Woodland), with mitigation measures in 
place to protect the 27 individuals. A seven-part test has been prepared 
for the removal of potential habitat for this species (Appendix C). The 
results of this assessment indicate that the proposal is unlikely to result in 
a significant impact to this species. 

At least 33 populations are known from western Sydney, where this 
species occurs. NPWS (2002) notes that since there is no information 
available on viable population sizes for the species, all populations of the 
species should be assumed to be viable, and that all sites are considered 
important. There are 981 records of this species in the locality; however 
the species is now noted to be increasingly isolated due to ongoing 
clearing and habitat degradation within its range (NPWS, 2002). This 
isolation has the potential to result in reduced gene flow and low genetic 
diversity, which may impact long-term viability (NPWS, 2002). The seed 
dispersal of the species is limited to 3 metres or less, which means that 
even a small amount of clearing can create an affective barrier to 
dispersal. Notwithstanding, NPWS (2002) note that the viable population 
size for the species is unknown, so all populations should be assumed to 
be viable for the purposes of impact assessment.  

One other threatened flora species; Spiked Rice Flower (Pimelea spicata) 
is considered to have the potential to occur within areas mapped as Shale 
Plains Woodland within the proposal footprint. A total of 0.95 hectares of 
this vegetation type would be impacted by the proposal. As such, a seven-
part test and a Commonwealth assessment of significance have been 
completed for this species. The results of the assessments indicate that 
the proposal is unlikely to result in a significant impact to this species. 

No other threatened flora species are regarded as likely to occur within the 
proposal footprint (Appendix A). 

5.5.3 Threatened ecological communities 

Two threatened ecological communities were recorded within the proposal 
footprint, and are discussed below. There are no other threatened 
ecological communities within the proposal footprint or adjacent areas 
which would be potentially impacted by the proposal. Table 19 (Section 
5.1.2) provides the amount of each vegetation type to be cleared from 
within certified and non-certified lands, as well as the estimated amount 
remaining within the locality, based on Tozer et al. (2010) vegetation 
mapping. 

Cumberland Plain Woodland 

Patches of Shale Plains Woodland (Figure 2) occur throughout the 
proposal footprint, which are equivalent to the critically endangered 
ecological community Cumberland Plain Woodland in the Sydney Basin 
Bioregion listed under the TSC Act. Some of this vegetation also meets 
the condition criteria for inclusion under the EPBC Act. Those areas are 
discussed in Section 5.6.3. About 4.31 ha of this community would be 
cleared as part of the proposal. The majority of this community is located 
within certified areas; however 0.95 ha falls within non-certified lands 
(Figure 3). A seven-part test has been prepared for the removal of this 
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0.95 ha area (Appendix C). The conclusion of this assessment is that the 
proposal would be unlikely to result in a significant impact on this 
community, given the small area of this vegetation to be removed, the 
small percentage of the community to be removed from within the locality, 
and the presence of other patches in the locality.  

Several patches of Shale Plains Woodland would be removed within 
certified lands within the proposal footprint. No seven-part test is required 
for removal of native vegetation within certified land. 

River-flat Eucalypt Forest 

About 3.81 hectares of River-flat Eucalypt Forest, listed as an endangered 
ecological community under the TSC Act, would be removed as a result of 
the proposal along Bells Creek and Eastern Creek, within non-certified 
lands. An additional 0.49 ha falls within certified lands. A seven-part test 
has therefore been prepared for the removal of 3.81 hectares of River-flat 
Eucalypt Forest, and is presented in Appendix C. The conclusion of this 
assessment is that the proposal is unlikely to result in a significant impact 
on the River-flat Eucalypt Forest, given the small area of vegetation to be 
removed, the somewhat degraded nature of the vegetation to be removed, 
the presence of other patches in the locality, and the protection of this 
community in areas such as the Western Sydney Parklands. 

5.5.4 Threatened fauna species 

Sixteen threatened fauna species are regarded as having the potential to 
occur within the proposal footprint. The Eastern Freetail Bat was recorded 
along Bells Creek, south of South Street within the proposal footprint. 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 within the proposal footprint and 
surrounds given its high mobility and presence of suitable habitat. Other 
threatened fauna species that may occur include five additional microbat 
species, the Grey-headed Flying-fox, six threatened bird species, the 
Green and Golden Bell Frog and the Cumberland Plain Land Snail. The 
potential for impacts on these species is discussed below. 

Threatened microbats 

Seven part tests have been prepared for the removal of habitat for 
threatened microbats (both hollow-dependent and cave-dwelling species) 
within non-certified areas only. These habitats would represent a minor 
proportion of habitat available to these highly mobile species and would be 
unlikely to be critical for the ongoing survival of these species within the 
locality. 

 Eastern Freetail-bat, Eastern False Pipistrelle, Greater Broad-nosed 
Bat and Yellow-bellied Sheathtail-bat 

Hollow-bearing trees representing potentially suitable roosting habitat for 
the Eastern Freetail-bat, Greater Broad-nosed Bat, Eastern False 
Pipistrelle and Yellow-bellied Sheathtail-bat are predominantly located in 
certified lands. These species would be unlikely to roost in non-certified 
areas, as these areas are dominated by exotic grassland or with small 
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areas of eucalypt woodland of young age. In addition, the presence of 
aggressive Common Starlings (also a hollow-nesting species) would have 
reduced available roosting habitat. Seven-part tests have therefore been 
prepared for the removal of foraging habitat only for these four species 
(Appendix C). 

The conclusion of the seven-part tests is that construction within the non-
certified areas would be unlikely to result in a significant impact on these 
species, as the small areas of potential foraging habitat to be removed are 
highly modified and fragmented, typical of habitats within the surrounding 
area and are therefore unlikely to be a limiting resource for these species. 

 Eastern Bentwing-bat and Southern Myotis 

The Large-footed Myotis and Eastern Bentwing-bat may roost in culverts 
within the proposal footprint, including two within the non-certified area. 
The proposal would remove the existing culverts which may provide 
potential roosting habitat on occasion for these species. No evidence of 
roosting microbats was observed during surveys. It is possible the 
proposed bridges may provide potential roosting habitat for these species.  

The proposal would also remove or disturb potential foraging habitat for 
these species. The Southern Myotis would potentially forage over farm 
dams and creeks within the proposal footprint, including Bells Creek and 
Eastern Creek within the non-certified areas. Disturbance to these creeks 
would be temporary, and would represent a minor disturbance to available 
foraging habitat for this species. The proposal would also remove small 
areas of native vegetation and cleared grassland within the non-certified 
areas, which would represent potential foraging habitat for the Eastern 
Bentwing-bat.  

The seven-part tests prepared for these species (Appendix C) concluded 
that the removal of habitats non-certified lands within the proposal footprint 
would be unlikely to have a significant impact on these species.  

Grey-headed Flying-fox 

The Grey-headed Flying-fox is a highly mobile species which would be 
likely to forage within eucalypts in the proposal footprint, but would not 
roost or breed in the area (see Section 5.2.8 and 5.3.8). This species 
would potentially forage in flowering eucalypts within the areas of 
Cumberland Shale Plains Woodland and Modified Eucalypt Woodland 
recorded in the proposal footprint. The majority of these habitats fall within 
certified areas, and a formal seven-part test has not been prepared for 
impacts on these habitats.  

A small (4 ha) area of Cumberland Shale Plains Woodland and River Flat 
Eucalypt Forest and 0.79 ha of garden vegetation, representing potential 
foraging habitat for this species, would be removed within the non-certified 
areas. A seven-part test has therefore been prepared for the removal of 
this 4 ha of native vegetation (and 0.79 ha of garden vegetation (Appendix 
C). The conclusion of the seven-part test was that habitats to be removed 
for the proposal would represent a negligible proportion of habitats 
available to this highly mobile species, which may travel up to 50 km a 
night to forage (Eby and Law 2008). The proposal is therefore considered 
unlikely to result in a significant impact on this species. 
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Threatened birds 

Diurnal birds 
None of the four threatened woodland bird species (the Square-tailed Kite, 
Gang-gang Cockatoo, Little Lorikeet and the Black-chinned Honeyeater) 
considered as part of this assessment would be likely to roost or breed 
within the proposal footprint, and habitats present are unlikely to represent 
preferred foraging habitats. As such, these species are only likely to occur 
within the proposal footprint on an occasional or opportunistic basis and 
the removal of these habitats is unlikely to threaten the persistence of local 
populations of any of these threatened birds.  

Seven-part tests have been prepared for the removal of habitats within the 
non-certified areas (Appendix C). These areas are dominated by open 
grassland or River Oak, which have limited value for these species, with 
only small areas of native eucalypt woodland to be affected. The 
conclusion of these seven-part tests is that the removal of habitats within 
these areas would represent only a negligible proportion of habitats 
available to these species and would be highly unlikely to result in a 
significant impact on any of these highly mobile fauna species. 

Australian Painted Snipe, Black Bittern and Australasian Bittern 
The proposal footprint does not support sufficient habitat resources to 
provide breeding habitat for the Australian Painted Snipe, Black Bittern or 
Australasian Bittern, as discussed in Section 4.3.8. While there is some 
emergent vegetation along Bells Creek, in non-certified lands within the 
proposal footprint, it is unlikely to be adequate for the requirements of 
these species. Foraging habitat is present along the perimeter of both 
creeks with the addition of a flooded depression that occurs in the far 
eastern portion of the proposal footprint. A number of common wetland 
bird species were observed foraging in this area and these three 
threatened species may occur on occasion.  

Connectivity throughout the landscape is largely disjointed surrounding the 
proposal footprint, with large developments of residential and industrial 
areas and construction of roads and other infrastructure. Notwithstanding, 
the riparian corridors and associated vegetation along Bells Creek and 
Eastern Creek may provide linkages throughout the locality for these 
species, allowing them to safely forage and traverse the locality. These 
species require wetland habitats, and in the locality of the proposal 
footprint, such habitats are typically constructed (e.g. farm dams), with 
occasional boggy areas around creeklines. Each of these species is highly 
mobile, and if present within the proposal footprint, would likely respond to 
disturbance to potential habitat by relocating to similar habitat elsewhere 
within the locality.  

While construction activities could disturb these species (if present during 
construction), the location of this habitat is immediately adjacent to an 
existing relatively busy road within a horse paddock, in close proximity to 
residential properties where noise, vibration, light disturbance and 
domestic animals are already present.  

Seven-part tests have therefore been prepared for the removal of foraging 
habitat only for these three species (Appendix C). 
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The conclusion of the seven-part tests is that construction within the non-
certified areas would be unlikely to result in a significant impact on these 
species, as the small areas of potential foraging habitat to be removed are 
highly modified and fragmented, typical of habitats within the surrounding 
area and are therefore unlikely to be a limiting resource for these species. 

Green and Golden Bell Frog 

As discussed in Section 4.2.8 and 4.3.8, the proposal footprint is 
considered to support marginal dispersal habitat for this species, in the 
form of grassy areas surrounding scattered man-made dams (near the 
intersection of South Street and Richmond Road, and South Street and 
Carnarvon Road), the dams themselves, and areas of Bells Creek that 
support Typha sp. (Cumbungi). The proposal footprint lacks suitable 
breeding habitat and the species was not identified as part of the current 
assessment.   

The nearest known population of the species occurs in Riverstone, over 
3.6 kilometres from the proposal footprint (Eco Logical 2009). This species 
can travel up to 1.5 kilometres in a night and has been recorded several 
kilometres from the nearest breeding site (DEC 2005c). It is therefore 
possible that individuals from this population could disperse and occur 
within the proposal footprint on an occasional basis, within Cumbungi 
stands along Bells Creek or foraging/sheltering within associated grassy 
vegetation. However, there is no suitable breeding habitat for the species 
within the proposal footprint and the intervening landscape is highly 
modified (including residential and semi-agricultural properties and a 
number of roads). It is considered unlikely that the species would occur 
within the proposal footprint on a permanent basis. 

Given the presence of potential habitat that will be impacted by the 
proposal, a seven-part test has been prepared for impacts to this potential 
habitat (Appendix C). Impacts would include the dewatering of the man-
made dams and the realignment of Bells Creek. Based on the factors 
discussed above, impacts associated with the proposal (including impacts 
to a small patch of Cumbungi (about 8 x 6 metres in size) and associated 
exotic grassland along Bells Creek) are unlikely to result in a significant 
impact on the Green and Golden Bell Frog. Additionally, the proposed 
bridges would not represent a barrier to dispersal for this species, and the 
bridge structures would not stop movement throughout the landscape. 

Cumberland Plain Land Snail 

Potential habitat for the Cumberland Plain Land Snail is restricted to Shale 
Plains Woodland. The majority (3.36 ha) of this vegetation is within 
certified areas, however 0.95 ha falls within the non-certified area. The 
species is considered unlikely to occur within River-flat Eucalypt Forest 
given the lack of appropriate substrates (Engel, 2004).  

A small (0.95 ha) area of potentially suitable habitat for this species would 
be removed from the non-certified area. A seven-part test has been 
prepared for the removal of this small area of habitat (Appendix C). The 
conclusion of this assessment was that the proposal would be unlikely to 
result in a significant impact on this threatened species. The area to be 
removed is isolated from any other areas of suitable habitat for this 



 

 

120 | GHD | Report for Roads and Maritime Services - Schofields Road Upgrade Stage 3 Veron Road to Richmond 

Road, 21/22353  

species, and would be regarded as marginal habitat only given the young 
age of the vegetation, lack of connectivity to other remnants and presence 
of the exotic Brown Garden Snail (Cornu aspersum*).  

5.6 Impacts on Matters of National Environmental 
Significance 

5.6.1 Assessments of significance 

Assessments of significance pursuant to the DSEWPaC Significant Impact 
Guidelines 1.1 (DEWHA 2009) have only been prepared for MNES with 
the potential to occur within non-certified areas. This includes one 
threatened ecological community and four threatened fauna species, as 
shown in Table 23 and Appendix A. 

Table 23 Assessments of significance for threatened biota within non-
certified areas of the proposal footprint and outcome of 
assessment 

Common Name TSC Status EPBC Status Outcome of 
assessment 

Ecological communities 

Cumberland Plain 
Woodland 

CEEC CEEC Not significant 

Flora 

Spiked Rice Flower 
Pimelea spicata 

E E Not significant 

Fauna 

Green and Golden Bell 
Frog  
(Litoria aurea) 

E V Not significant 

Grey-headed Flying-fox  
(Pteropus poliocephalus) 

V V Not significant 

Australiasian Bittern 
(Botaurus poiciloptilus) 

E V Not significant 

Australian Painted Snipe 
(Rostratula australis) 

E V; M and  Marine as 
Rostratula 
benghalensis 

Not significant 

Fork-tailed Swift (Apus 
pacificus) 

- M; Marine Not significant 

Cattle Egret (Ardea ibis) - M; Marine listed as 
Ardea alba 

Not significant 

Eastern Greet Egret (Ardea 
modesta) 

- M; Marine Not significant 
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Common Name TSC Status EPBC Status Outcome of 
assessment 

White-throated Needletail 
(Hirundapus caudacutus) 

- M; Marine Not significant 

Rainbow Bee-eater 
(Merops ornatus) 

- M Not significant 

5.6.2 Threatened flora species 

Spiked Rice Flower (Pimelea spicata) was considered to have the 
potential to occur within areas mapped as Shale Plains Woodland within 
the proposal footprint. A total of 0.95 hectares of this vegetation type 
would be impacted by the proposal. As such, an assessment of 
significance has been completed for this species. The results of the 
assessments indicate that the proposal is unlikely to result in a significant 
impact to this species. 

No other threatened flora species listed under the EPBC Act are regarded 
as likely to occur within the proposal footprint (Appendix A). 

5.6.3 Threatened ecological communities 

Several patches of Shale Plains Woodland recorded in the field survey 
meet the condition criteria for Cumberland Shale Plains Woodland and 
Shale-Gravel Transition Forest as listed under the EPBC Act and occur in 
non-certified areas of the proposal footprint. The location of these 
woodland patches is shown on Figure 2. An assessment of significance 
pursuant to the DSEWPaC Significant Impact Guidelines (DEWHA 2009) 
has been prepared only for the 0.64 hectares of this community which 
would be affected in the non-certified area (Appendix D). The conclusion 
of this assessment is that the proposal is unlikely to result in a significant 
impact on this community due to the small area that would be removed, 
the presence of other patches in the locality, and the protection of this 
community in areas such as the Western Sydney Parklands. 

5.6.4 Threatened fauna species 

Four species of fauna listed as threatened under the EPBC Act are 
considered to have the potential to occur within the proposal footprint at 
least on occasion. These include the Grey-headed Flying-fox, Australasian 
Bittern, Australian Painted Snipe and Green and Golden Bell Frog. 

The Grey-headed Flying-fox is listed as Vulnerable under the EPBC Act. 
This species is also listed as Vulnerable under the TSC Act, and a general 
discussion of the potential for impacts on this species is included in 
Section 5.5.4. The Grey-headed Flying-fox may use all areas of native 
vegetation as well as gardens for foraging purposes within the proposal 
footprint. This species is not known to breed or roost within the proposal 
footprint. A total of 12.49 hectares of vegetation (comprising all native 
vegetation and garden vegetation) would be impacted by the proposal, 
including 5.55 hectares in non-certified land (including 4.76 hectares of 
native vegetation and 0.79 hectares of gardens). An assessment of 
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significance pursuant to the DSEWPaC Significant Impact Guidelines 
(DEWHA 2009) has been prepared for the removal of 5.55 ha of potential 
habitat within non-certified lands, including all native vegetation (River-flat 
Eucalypt Forest and Shale Plains Woodland) as well as gardens 
(Appendix D). The conclusion of this assessment is that potential habitats 
that will be impacted by the proposal represent a negligible proportion of 
foraging habitat available to this highly mobile species, which may travel 
up to 50 km a night to forage (Eby and Law 2008). The proposal is 
therefore considered unlikely to result in a significant impact on this 
species. 

The Australasian Bittern is listed as Endangered under the EPBC and TSC 
Act. The Australian Painted Snipe is listed as Vulnerable and Migratory 
under the EPBC Act and Endangered under the TSC Act. A general 
discussion of the potential for impacts on these species is included in 
Section 5.5.4. These species are unlikely to breed within the proposal 
footprint, as outlined in Section 4.3.8. Potential habitats within the proposal 
footprint are limited to foraging habitats, and include areas mapped as 
River-flat Eucalypt Forest as well as a small boggy area located near the 
intersection of Carnarvon Road and Angus Road. A total of 3.91 hectares 
of potential habitat for these species within non-certified lands (including 
3.81 ha of River-flat Eucalypt Forest and 0.1 ha of boggy agricultural land) 
will be impacted by the proposal.  

The proposal would result in a gap of about 60 metres being created in 
existing vegetation along Eastern Creek and an increase to the existing 
gap along Bells Creek of about 100 metres. The Australasian Bittern and 
Australian Painted Snipe are highly mobile species, and the loss of this 
small amount of connectivity is unlikely to result in significant impacts to 
either species. 

An assessment of significance pursuant to the DSEWPaC Significant 
Impact Guidelines (DEWHA 2009) has been prepared for the removal of 
this potential habitat (Appendix D). The conclusion of this assessment is 
that the habitat to be removed would constitute a negligible proportion of 
equivalent or better habitat available to these highly mobile threatened 
species, elsewhere within their range, and that the proposal would 
therefore be highly unlikely to result in a significant impact on these 
threatened species. 

The Green and Golden Bell frog is listed as Vulnerable under the EPBC 
Act. This species is also listed as Endangered under the TSC Act, and a 
discussion of the potential for impacts on this species is included in 
Section 5.5.4. The species is considered unlikely to occur within the 
proposal footprint on a permanent basis (as discussed in sections 4.2.8 
and 4.3.8 and 5.5.4), and the proposal is unlikely to result in a significant 
impact on this threatened species. 
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5.6.5 Migratory fauna species 

As discussed in Sections 4.2.12 and 4.3.13, native woodland remnants 
within the proposal footprint are small, fragmented and would have limited 
value for migratory species listed under the EPBC Act. Three listed 
migratory species, the Cattle Egret, Eastern Great Egret and the White-
throated Needletail, were recorded within the proposal footprint and 
individuals of three listed migratory bird species, the Fork-tailed Swift, 
Australian Painted Snipe and the Rainbow Bee-eater may occur within or 
fly above the proposal footprint on an occasional or opportunistic basis. 
However, the proposal footprint does not contain any significant habitat 
features (e.g. nest sites, preferred foraging habitats) for these species and 
would be unlikely to be important for the long-term conservation of these 
species in the locality.  

According to the DSEWPaC (DEWHA 2009) Significant Impact Guidelines: 

‘an action is likely to have a significant impact on a migratory species if 
there is a real chance or possibility that it will: 

 Substantially modify (including by fragmenting, altering fire regimes, 
altering nutrient cycles or altering hydrological cycles), destroy or 
isolate an area of important habitat for a migratory species,  

 Result in an invasive species that is harmful to the migratory species 
becoming established in an area of important habitat for the 
migratory species, or 

 Seriously disrupt the lifecycle (breeding, feeding, migration or resting 
behaviour) of an ecologically significant proportion of a migratory 
species.’ 

DEHWA (2009) defines important habitat as follows:  

‘An area of ‘important habitat’ for a migratory species is:  

 habitat utilised by a migratory species occasionally or periodically 
within a region that supports an ecologically significant proportion of 
the population of the species, and/or  

 habitat that is of critical importance to the species at particular life-
cycle stages, and/or  

 habitat utilised by a migratory species which is at the limit of the 
species range, and/or  

 habitat within an area where the species is declining 

The proposal footprint would not represent an area of important habitat (as 
defined above) for any migratory species considered as part of this 
assessment. The removal of non-certified vegetation including 4.76 ha of 
native vegetation and 6.62 ha of non native vegetation would be highly 
unlikely to affect the lifecycle of an ecologically significant proportion of 
any the identified migratory species.  

The proposal would therefore be highly unlikely to result in a significant 
impact on any the identified migratory species listed under the EPBC Act. 
An assessment of significance has been prepared for migratory species 
and is present in Appendix D.  
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6. Mitigation 
The following measures are recommended to avoid, mitigate or offset 
impacts on the natural environment within the proposal footprint and 
adjoining lands, and to prevent any impacts on downstream areas (refer to 
Table 24). 
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Table 24 Biodiversity safeguards 

Impact Safeguard Responsibility Timing 

Biodiversity 

1 A Biodiversity Offset Strategy would be developed for this proposal as part of an overarching strategy for the 
North West Growth Centre.  
The Biodiversity Offset Strategy would be developed to compensate for the removal of 0.333 ha of existing native 
vegetation as shown on Figure 5, which includes  

 0.058 ha of Alluvial Woodland 

 0.275 ha of Shale Plains Woodland 

The strategy would be developed in consultation with the Strategies and Land Release section of DoPI and the 
OEH/ EPA. The strategy would be in accordance with Relevant Biodiversity Measure 11 and the biodiversity 
certification.  
It would be prepared as a separate document during proposal development and would be based on the areas 
mapped as part of the Growth Centres Conservation Plan.  
RMS would map the existing native vegetation to be cleared as part of the offset strategy (refer to Figure 5) and 
would endeavour to secure offsets prior to construction, where possible. 

RMS Detailed 
design 

2 During the detailed design process, the impact of the proposal on areas with high biodiversity values should be 
minimised wherever possible by: 

 Minimising the area of threatened vegetation (Cumberland Plain Woodland and River-flat Eucalypt 

Forest) to be cleared. 

 Minimising the number of Grevillea juniperina subsp. juniperina and Dillwynia tenuifolia to be cleared 

(as far as possible). 

 Avoidance of identified habitat and hollow-bearing trees wherever possible. Where possible, retain 

any large trees within the riparian zone of Eastern Creek and Bells Creek. 

 ‘Bat-friendly’ design of bridges and culverts wherever possible to provide potential roosting habitat 

(including the use of roughened materials and crevices to allow bats to grip). 

RMS/ Designer Detailed 
design 
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Impact Safeguard Responsibility Timing 

 Culverts designed to optimise fish passage in accordance with Fairfull and Witheridge (2003). 

 Minimising scour protection requirements wherever possible. 

 Placement of bridge piers outside of waterways. 

 Consideration for provision for wildlife connectivity including ease of movement of ground-dwelling 

fauna underneath the bridge structures. 

 Consideration of pre-cast options for bridge and culvert construction to minimise the amount of 

concrete works and the duration of works in a flood zone. 

 Incorporation of swales wherever feasible. 

 Development of staging options regarding the construction of Bells Creek Bridge and the creek 

realignments to avoid creek blockage and maintain water flow. 

3 The Landscaping Plan is to use native flora species of local provenance where possible.  
This should also incorporate riparian species of the River-flat Eucalypt-forest community within the floodplains. 

RMS/ Designer Detailed 
design 

4 During detailed design, a threatened species management plan is to be developed for Green and Golden Bell 
Frog (Litoria aurea).  
This is to include surveys in accordance with DSEWPaC guidelines.   

RMS/ Designer Detailed 
design 

5 During detailed design, a risk assessment is to be completed to determine which locations and/or activities will 
require an Environmental Work Method Statement. 

RMS Detailed 
design 

6 During detailed design, a risk assessment is to be completed to determine which (if any) hygiene procedures 
should be implemented for the project, including consideration of pathogens including phytophthora, chytrid 
fungus and/or myrtle rust. 

RMS Detailed 
design 

7 During detailed design, a risk assessment is to be completed to determine if the proposal falls within (actual or 
potential) acid sulphate soil risk areas.  

RMS/ Designer Detailed 
design 

8 A Construction Environmental Management Plan (CEMP) would be prepared and implemented by the contractor. Construction 
contractor 

Pre- 
construction / 
construction 

9 A Biodiversity Management Plan (BMP) is to be prepared and included within the CEMP. The BMP is to include 
(but not be limited to) the following: 

Construction 
contractor 

Pre- 
construction / 
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Impact Safeguard Responsibility Timing 

 A suitably qualified ecologist is to be engaged to visit the site prior to any clearing works to clearly 

demarcate vegetation protection areas (including the Grevillea juniperina population, habitat trees 

and riparian areas) and complete a pre-clearing survey report 

 A site walk with the RMS Environmental Officer to confirm clearing boundaries prior to the 

commencement of work 

 A map which clearly shows vegetation clearing boundaries and exclusion/no-go zones 

 A procedure for clearing potential habitat including habitat/hollow-bearing trees and culverts in 

accordance with RMS Specification G40. An experienced, licenced wildlife carer or ecologist would 

be present to supervise vegetation clearing and capture then relocate fauna if required.  

 Fauna handling and vegetation removal would be in accordance with Biodiversity Guidelines: 

Protecting and managing biodiversity on RMS projects (RMS Environment Branch 2011) 

 A pre-clearing survey plan describing survey methodology and targeted species. Target species are 

to include as a minimum; 

o Green and Golden Bell Frog 

o Cumberland Plain Land Snail  

o Grevillea juniperina subsp. juniperina 

o Pimelea spicata 

o Dillwynia tenuifolia 

o Potential microbat habitat  

 Incorporation of management measures identified as a result of the pre-clearing survey report and 

nomination of actions to respond to the recommendations made. This should include details of 

measures to be implemented to protect clearing limits and no-go areas. 

 The pre-clearing survey is to include identification of snags which may be impacted and nominate 

construction 
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potential relocation sites. 

 Dewatering procedures to minimise the release of exotic aquatic fauna during dewatering of farm 

dams into other waterbodies (to be also captured within the Soil and Water Management Plan). 

10 The population of Grevillea juniperina subsp. juniperina (located to the north-west of Carnarvon Road 
intersection) is to be protected as a no-go zone. 

Construction 
contractor 

Construction 

11 The contractor is to complete environmental awareness training to inform all staff, including subcontractors, of the 
environmental constraints including no-go areas and their responsibilities with regards to protecting these 
habitats during construction. 

Construction 
contractor 

Construction 

12 Wildlife should not be handled wherever possible. Construction staff should only handle wildlife in an emergency 
situation.  
Uninjured wildlife should be gently encouraged to leave the site by the ecologist/ wildlife specialist.  
Injured wildlife would be taken to a local WIRES carer or veterinarian for treatment and care if necessary. 

Construction 
contractor 

Construction 

13 Stockpiles are to be located above 1 in 100 year flood levels and restricted to identified construction compounds, 
and managed in accordance with RMS Stockpile Site Management Guideline, RTA Environmental Protection 
(Management System) QA Specification G36 and RTA Vegetation QA Specification R178. 

Construction 
contractor 

Construction 

14 Plant/vehicles are not permitted to enter into/ travel across a waterway at any time. Construction 
contractor 

Construction 

15 If the presence of actual or potential Acid Sulfate Soils is confirmed during detailed design, an Acid Sulfate Soil 
management plan is to be prepared and incorporated within the CEMP.  
The plan is to include a review of the construction activities methodology and detail appropriate safeguards to 
minimise biodiversity risks.   
DPI Fisheries would be notified immediately in the event of a fish kill. 

Construction 
contractor 

Construction 

16 If the detailed design risk assessment determines that hygiene procedures are required on site, the BMP is to 
include hygiene protocols to prevent the introduction and spread of such pathogens as specified in Protecting 
and managing biodiversity on RTA projects (RTA Environment Branch, 2011).  
These may include exclusion zones around retained areas of threatened ecological communities (Shale Plains 
Woodland/ River-flat Eucalypt Forest, as mapped on Figure 3) and/or provision of machine and footwear 
washdown stations for all equipment and personnel working in areas of native vegetation. 

Construction 
contractor 

Construction 

17 All equipment should be refuelled at least 50 metres away from creeks and drainage lines and all fuel and 
chemical storages should be bunded. 

Construction 
contractor 

Construction 
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18 A weed management plan would be prepared in accordance with RMS Biodiversity Guidelines (Guide 6) and 
incorporated into the BMP and would address: 

 Identification of the weeds on site (confirm during ecologist pre-clearing inspection) 

 Weed management priorities and objectives 

 Sensitive environmental areas within or adjacent to the site 

 Location of weed infested areas 

 Weed control methods 

 Measures to prevent the spread of weeds, including machinery hygiene procedures and disposal 

requirements 

 A monitoring program to measure the success of weed management 

 Communication with local Council noxious weed representative. 

Construction 
contractor 

Pre- 
construction / 
construction 

19 Disturbed areas are to be progressively stabilised to prevent erosion and weed establishment. Construction 
contractor 

Construction 

20 The construction contractor is to limit access into riparian areas to nominated access tracks. These access tracks 
should be through already cleared areas wherever possible. 

Construction 
contractor 

Construction 

21 Separate Work Method Statements (WMS) should be prepared for all nominated risk locations and activities and 
submitted to RMS environment staff for review and approval prior to commencement of works. Each WMS is to 
include but not be limited to the following: 

 Description of the works/activities including machinery 

 Outline of the sequence and location of the work/activities, including rehabilitation measures and 

interfaces with other construction activities 

 Identification of potential environmental risks/impacts due to the works/activities and associated with 

significant weather events 

 A map indicating the locations of sensitive environmental areas (such as threatened species) and 

Construction 
contractor 

Construction 
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likely potential environmental impacts 

 Evaluation of methods to reduce the environmental risk 

 Mitigation measures to reduce environmental risk 

 Identification of work area and exclusion areas 

 Operational and monitoring measures to reduce environmental risk 

 A process for assessing the performance of the implemented environmental control measures 

 A process for resolving environmental issues or conflicts 

 Any safeguards resulting from consultation with public authorities and other stakeholders, when 

appropriate. 
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Figure 5 Existing native vegetation (ENV) 
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7. Conclusions 
7.1 Overview 

The proposal footprint has been subject to historic and ongoing 
disturbance and habitat fragmentation, and much of the proposal footprint 
consists of modified agricultural and residential areas with limited habitat 
value for native biota. Potential impacts on native biota are predominantly 
confined to fragmented areas of native vegetation in certified lands around 
South Street, and to the two creeklines which cross the road alignment at 
Bells Creek and Eastern Creek in the non-certified areas. 

The proposal would remove 8.61 ha of native vegetation from within 
certified and non-certified lands, all of which is consistent with threatened 
ecological communities listed under the Threatened Species Conservation 
Act. Of this, 3.66 ha are consistent with a threatened ecological community 
listed under the Environment Protection and Biodiversity Conservation Act. 
A total of 3.85 ha of native vegetation would be removed from certified 
lands, and 4.76 ha would be removed from within non-certified lands. 

From within non-certified lands, the proposal would remove 0.95 ha of 
TSC Act listed Cumberland Plain Woodland in the Sydney Basin Bioregion 
Critically Endangered Ecological Community, of which 0.64 ha is part of 
the EPBC Act listed Cumberland Plain Shale Woodlands and Shale-
Gravel Transition Forest (Cumberland Plain Woodland) Critically 
Endangered Ecological Community. The proposal would also remove 3.81 
ha the TSC Act listed River-flat Eucalypt Forest Endangered Ecological 
Community. 

Individuals of two threatened flora species (Grevillea juniperina subsp. 
juniperina and Dillwynia tenuifolia) as well as potential habitat for an 
additional threatened flora species (Pimelea spicata) would be removed 
from within the proposal footprint. Within non-certified lands, the proposal 
would impact 0.95 ha of potential habitat for Grevillea juniperina subsp. 
juniperina, Dillwynia tenuifolia and Pimelea spicata. The proposal also has 
the potential to impact a population of 27 Grevillea juniperina subsp. 
juniperina within non-certified lands; however mitigation measures have 
been included within Section 6 to protect this area as a no-go zone. The 
proposal would result in impacts to potential habitat for 16 threatened 
fauna species, as well as six migratory species.  

The proposal would impact aquatic habitats within the proposal footprint 
through the proposed construction of twin bridges over Bells Creek and 
Eastern Creek, and realignment of Bells Creek and adjustment to an 
ephemeral drainage line near Eastern Creek. Although Eastern Creek is 
considered by DPI Fisheries to be Key Fish Habitat, studies at this location 
reveal that aquatic habitats in the proposal footprint have limited habitat 
value for native biota given the degree of disturbance to riparian and 
aquatic vegetation and limited habitat complexity and landscape position. 
Creeklines provide some connectivity to other areas of habitat in the 
locality, although riparian vegetation along these creeklines is also highly 
fragmented. Creeklines within the proposal footprint are not considered 
likely to support any populations of threatened aquatic biota. 
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The proposal would constitute or increase the operation of a number of 
Key Threatening Processes (KTPs), in particular clearing of native 
vegetation, loss of hollow-bearing trees and the degradation of native 
riparian vegetation along NSW water courses. A range of mitigation 
measures are recommended to limit impacts to threatened biota and 
reduce KTPs. 

7.2 Impacts on threatened biota 

Biodiversity Certification removes the need to undertake threatened 
species assessments or prepare species impacts statements for species 
and communities listed under the TSC Act within certified areas. 
Commonwealth endorsement of the Growth Centres Strategic Assessment 
Program also removes the requirement to seek approval under the EPBC 
Act for actions which are in accordance with the endorsed program. 
Assessments of significance have therefore been prepared for impacts of 
the proposal on threatened biota listed under the TSC Act and MNES 
listed under the EPBC Act that are known or are likely to occur within non-
certified areas. 

7.2.1 Threatened biota listed under the NSW TSC Act 

Two threatened ecological communities and two threatened flora species 
listed under the TSC Act were recorded during surveys of the proposal 
footprint: 

 Cumberland Plain Woodland in the Sydney Basin Bioregion Critically 
Endangered Ecological Community (CEEC). 

 River-flat Eucalypt Forest on Coastal Floodplains Endangered 
Ecological Community (EEC). 

 Juniper-leaved Grevillea (listed as vulnerable). 

 Dillwynia tenuifolia (listed as vulnerable). 

Within non-certified areas, the proposal would remove 3.81 hectares of 
River-flat Eucalypt Forest and 0.95 hectares of Cumberland Plain 
Woodland. Twenty seven individuals of Juniper-leaved Grevillea were also 
identified as potentially impacted however mitigation measures have been 
included to protect these non-certified individuals. Two additional flora 
species (Dillwynia tenuifolia and Pimelea spicata) were considered to have 
the potential to occur within non-certified lands in the proposal footprint, 
based on the presence of suitable habitat within areas of Shale Plains 
Woodland. 

Sixteen threatened fauna species were considered to have the potential to 
occur within habitats present in non-certified lands proposal footprint. 

On the basis of seven part tests undertaken for these threatened biota 
(Appendix C), the proposal is not likely to have a significant impact on 
threatened species, populations or ecological communities listed under the 
TSC Act, pursuant to s.5A of the EP&A Act.  
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7.2.2 Matters of National Environmental Significance 
(MNES) listed under the Commonwealth EPBC Act 

One critically endangered ecological community, one flora species and 
four threatened fauna species listed under the EPBC Act were either 
recorded or are considered to have the potential to occur within the 
proposal footprint. Six bird species listed as migratory under the EPBC Act 
were also recorded or considered to have the potential to occur within the 
proposal footprint on an occasional or opportunistic basis. 

On the basis of the assessments undertaken (Appendix D), and with 
reference to the Significant Impact Guidelines 1.1 (DEWHA 2009), the 
proposal is unlikely to result in a significant impact on any MNES. Given 
that Cumberland Shale Plains Woodland and Shale-Gravel Transition 
Forest is listed as a critically endangered ecological community under the 
EPBC Act, RMS may wish to refer the proposal on a precautionary basis 
to provide certainty that no further assessment or approval under the 
EPBC Act is required. 

7.3 Aquatic Ecology 

Macroinvertebrate and fish communities in Eastern Creek and Bells Creek 
in the proposal footprint are indicative of a degraded ecosystem influenced 
by rural, industrial and urban land uses. Instream habitat characteristics 
were slightly better at Eastern Creek than in Bells Creek, characterised by 
moderate instream shading, and a higher percentage of woody debris and 
detritus. Macroinvertebrate communities were generally poor in diversity at 
both creeks and were dominated by taxa tolerant of physical and chemical 
stressors, typical of waterways in an urban catchment. Site 1 (Eastern 
Creek) had a greater number of taxa sensitive to disturbance while site 2 
(Bells Creek) had a higher diversity of macroinvertebrates. A low number 
of fish species were captured in the proposal footprint, which may be 
indicative of poor water and aquatic habitat quality. 

It is expected that the proposal would have a minimal localised impact on 
the aquatic health of Eastern Creek and Bells Creek providing appropriate 
mitigation measures are used pre-, during and post- construction. 

7.3.1 Impacts on aquatic habitats and threatened aquatic 
biota 

No threatened biota listed under the Fisheries Management Act are likely 
to occur in the proposal footprint, or downstream of the proposal footprint. 
No assessments of significance were therefore prepared for any 
threatened species, populations or communities listed under the FM Act. 

Water quality management during construction and operation of the 
proposal would be the key requirement in avoiding adverse effects on 
aquatic flora and fauna and aquatic habitats. In particular, management of 
surface water, soil erosion, vegetation removal and in-stream and riparian 
habitat during creek realignments and the demolition and construction of 
the proposed twin bridges over Bells Creek and Eastern Creek would be 
important. Management actions are proposed to limit impacts resulting 
from these works. The replacement of culverts with a bridge at Bells Creek 
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would improve water flow within this creek in the future and improve fish 
passage. With the implementation of these mitigation measures, and use 
of bridges over waterways, the proposal is likely to have minimal impact on 
aquatic habitats. 

7.4 Recommended mitigation measures 

A range of mitigation measures are proposed to minimise potential 
impacts on native biodiversity and in particular threatened biota. This 
includes mitigation measures relevant to both the pre-construction and 
construction phase, which should be incorporated into the Construction 
Environmental Management Plan for the proposal. This includes a no-go 
zone to protect the 27 non-certified Grevillea juniperina subsp. juniperina 
individuals identified within the non-certified area (refer to Figure 4.2). 

A Biodiversity Offset Strategy would be developed for this proposal as part 
of an overarching strategy for the North West Growth Centre. The strategy 
would be developed in consultation with the Strategies and Land Release 
section of Department of Planning and Infrastructure and the Office of 
Environment and Heritage/ Environment Protection Authority. The strategy 
would be in accordance with Relevant Biodiversity Measure 11 and the 
biodiversity certification. It would be prepared as a separate document 
during proposal development and would be based on the areas mapped 
as part of the Growth Centres Conservation Plan. RMS would map the 
existing native vegetation to be cleared as part of the offset strategy (refer 
to Figure 5) and would endeavour to secure offsets prior to construction, 
where possible. 
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