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This Biodiversity Assessment Report (“report”): has been prepared by GHD for Roads and 

Maritime Services and may only be used and relied on by Roads and Maritime Services for the 

purpose agreed between GHD and the Roads and Maritime Services as set out in Section 1.5 

of this report. GHD otherwise disclaims responsibility to any person other than Roads and 

Maritime Services arising in connection with this report. GHD also excludes implied warranties 

and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 

specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report. GHD has no 

responsibility or obligation to update this report to account for events or changes occurring 

subsequent to the date that the report was prepared. The opinions, conclusions and any 

recommendations in this report are based on assumptions made by GHD described in this 

report (refer Section(s) 1, 3 and 4 of this report). GHD disclaims liability arising from any of the 

assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Roads and Maritime 

Services and others who provided information to GHD (including Government authorities), 

which GHD has not independently verified or checked beyond the agreed scope of work. GHD 

does not accept liability in connection with such unverified information, including errors and 

omissions in the report which were caused by errors or omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on information 

obtained from specific sample points. Site conditions at other parts of the site may be different 

from the site conditions found at the specific sample points. Investigations undertaken in respect 

of this report are constrained by the particular site conditions, such as the location of buildings, 

services and vegetation. As a result, not all relevant site features and conditions may have been 

identified in this report. Site conditions may change after the date of this Report. GHD does not 

accept responsibility arising from, or in connection with, any change to the site conditions. GHD 

is also not responsible for updating this report if the site conditions change. 
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Executive summary 
Roads and Maritime Services (RMS) are proposing to extend a 2.5 kilometre 
section of Schofields Road from Veron Road to Richmond Road in Sydney’s 
north west (the ‘proposal’).  

The proposal is the third stage in the overall Schofields Road corridor upgrade 
and extension between Windsor Road and Richmond Road. The proposal 
would provide a key east-west road corridor to facilitate the development of the 
North West Growth Centre. The proposal is being assessed under Part 5 of the 
NSW Environmental Planning and Assessment Act 1979 (EP&A Act). 

The proposal falls entirely within the North West Growth Centre. Biodiversity 
certification was granted for the State Environmental Planning Policy (Sydney 
Region Growth Centres) 2006 under the NSW Threatened Species 
Conservation Act 1995 (TSC Act). Of the 23.52 hectares to be impacted by the 
proposal, 12.15 hectares falls within certified areas of the North West Growth 
Centre. Biodiversity Certification removes the requirement to assess impacts on 
threatened biota listed under the TSC Act in these certified areas. As of 28 
February 2012, the Commonwealth Department of Sustainability, Environment, 
Water, Population and Communities (DSEWPaC) has also endorsed the 
Growth Centres Strategic Assessment Program, thereby removing the 
requirement to assess impacts on Matters of National Environmental 
Significance (MNES) listed under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) within certified areas. Assessment of 
impacts on threatened biota and MNES is still required where the proposal is 
located in non-certified areas. 

GHD undertook a desktop assessment and field survey to identify threatened 
species, populations and ecological communities listed under the TSC Act and 
NSW Fisheries Management Act 1994 (FM Act), as well as MNES listed under 
the EPBC Act that may be affected by the proposal. A two-day field survey was 
undertaken by two terrestrial and two aquatic ecologists in March 2013. 

Field surveys recorded: 

 Two native vegetation communities, which are also threatened ecological 
communities: 

– Shale Plains Woodland (equivalent to Cumberland Plain Woodland, 
listed as a critically endangered ecological community (CEEC) under 
the TSC Act, with some areas also equivalent to Cumberland Shale 
Plains Woodland and Shale-Gravel Transition Forest, listed as a CEEC 
under the EPBC Act). 

– River-flat Eucalypt Forest (equivalent to River-flat Eucalypt Forest, 
listed as an endangered ecological community (EEC) under the TSC 
Act). 

 169 flora species (104 native and 65 exotic), including populations of two 
threatened flora species which are listed as vulnerable under the TSC Act: 

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

– Dillwynia tenuifolia. 
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 92 fauna species (74 native, 17 exotic), including 64 bird species, 13 
mammal species, four reptile species, three frog species, seven fish 
species, and one invertebrate species.  

 Positive Anabat identification of one threatened microbat species (Eastern 
Freetail Bat; Mormopterus norfolkensis) listed as Vulnerable under the 
TSC Act, and possible Anabat identification of one threatened microbat 
species (Southern Myotis; Myotis macropus) listed as Vulnerable under 
TSC Act. 

 Three listed migratory species, the Cattle Egret, Eastern Great Egret and 
the White-throated Needletail, within the proposal footprint. 

The proposal would require the clearing of 8.61 ha of native vegetation 
(including certified and non-certified areas). Within the non-certified areas, this 
includes 3.81 hectares of River-flat Eucalypt Forest EEC and 0.95 hectares of 
Cumberland Plain Woodland (of which 0.64 hectares complies with the 
community as listed under both the TSC and EPBC Act and the remainder 
which complies with the community listed under the TSC Act only). Mitigation 
measures have been included within Section 6 to protect 27 individuals of 
Grevillea juniperina subsp. juniperina identified within the non-certified area. 
The proposal may also remove potential habitat for three threatened flora 
species from within non-certified and certified areas. The proposal would 
remove potential habitat for 16 threatened fauna species and six migratory 
species. Habitats that would be removed are already highly modified and 
fragmented, and would represent a minor proportion of available habitat for 
these threatened species. 

Two creeks exist within the proposal footprint, Bells Creek and Eastern Creek, 
both of which are degraded and support populations of introduced species such 
as Carp (Cyprinus carpio) and Gambusia (Gambusia holbrooki). Eastern Creek 
is classed as key fish habitat; however, given the observed level of degradation 
of the riparian and aquatic habitat in the study area resulting from existing 
anthropogenic impacts, the likelihood of occurrence of threatened fish species 
is low. Riparian vegetation along Eastern Creek does however provide potential 
habitat for a number of microbat species, including six threatened microbat 
species. Impacts on riparian vegetation and in-stream flora would be limited to 
the areas immediately adjacent to the proposed crossing structures at each 
creek. 

No endangered aquatic communities, marine vegetation or aquatic fauna listed 
under the Fisheries Management Act 1994 (FM Act) or EPBC Act are likely to 
occur in the proposal footprint and no significant impacts on aquatic habitats are 
anticipated as a result of the proposal. 

Assessments of Significance (7 part tests) have been prepared according to 
s.5A of the EP&A Act for threatened biota listed under the TSC Act that are 
known to occur or considered to have the potential to occur in non-certified 
sections of the proposal footprint. Based on the conclusions of these 
assessments, no significant impacts on threatened biota listed under the TSC 
Act are anticipated. A species impact statement is not required for the proposal. 

Assessments of significance in accordance with the Significant Impact 
Guidelines 1.1: Matters of National Environmental Significance (DEWHA 2009) 
have been completed for MNES listed under the EPBC Act that are known to 
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occur or for which potential habitat exists within non-certified areas. On the 
basis of the assessments undertaken, the proposal is unlikely to have 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. 

A range of mitigation measures are proposed to limit direct and indirect impacts 
on native vegetation, fauna habitats, threatened species and their habitats, and 
aquatic habitats. Water quality management during construction of the proposal 
would be a key requirement in avoiding adverse effects on aquatic species and 
aquatic habitats. In particular, management of surface water, soil erosion, 
vegetation removal and in-stream and riparian habitat during construction of 
bridges over Bells Creek and Eastern Creek would be important. 

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 in 
consultation with the Strategies and Land Release section of DP&I and Office of 
Environment and Heritage/Environment Protection Agency (OEH/EPA) in order 
to satisfy the requirements of the Biocertification and relevant biodiversity 
measures.  . 
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1. Introduction 
1.1 Overview 

GHD has been commissioned by Roads and Maritime Services (RMS) to 
prepare a biodiversity assessment for the proposed stage 3 extension of 
Schofields Road (Veron Road to Richmond Road) in Schofields and Marsden 
Park, north-western Sydney (the ‘proposal’).  

Schofields Road is currently a 4.8 kilometre two-lane, two-way rural road 
running from Windsor Road at Rouse Hill to Railway Terrace at Schofields. 
RMS is undertaking the upgrade and extension of Schofields Road in three 
stages: 

 Stage 1, involved upgrading 2 kilometres of Schofields Road between 
Windsor Road and Tallawong Road, construction commenced in October 
2012, and is expected to be complete by late 2014. 

 Stage 2, involves upgrading a 3.5 kilometre section of Schofields Road 
between Tallawong Road and Veron Road. A Review of Environmental 
Factors (REF) and concept design for this stage of the project was placed 
on exhibition for public comment in October 2012, and the REF was 
determined in March 2013. The timeframe for construction depends on the 
availability of funding, with the upgrade and extension planned to be 
constructed in stages in conjunction with the development of adjacent 
precincts. 

 Stage 3, which is the focus of this assessment, would involve the 
extension of Schofields Road a further 2.5 kilometres from Veron Road to 
Richmond Road. The proposal would extend and upgrade the road via 
greenfields (rural-residential areas) and South Street, which is an existing 
two lane rural road, to a four lane road corridor with capacity for future 
widening to six lanes. Twin bridges would be constructed at Eastern Creek 
and Bells Creek. Figure 1 shows the proposal footprint. 

The upgrade and extension of Schofields Road has been identified as a key 
east-west road corridor to facilitate the development of the North West Growth 
Centre, linking the Rouse Hill Regional Centre in the east with the proposed 
Marsden Park town centre and industrial precinct in the west. It will also service 
the new Schofields Railway Station and adjacent town centre. The proposal 
falls entirely within the North West Growth Centre. 

The description of the proposal and associated environmental impacts has been 
undertaken in the context of clause 228 of the Environmental Planning and 
Assessment Regulation 2000, the NSW Threatened Species Conservation Act 
1995 (TSC Act), the NSW Fisheries Management Act 1994 (FM Act), and the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act). This biodiversity assessment is provided to RMS to support a 
Review of Environmental Factors (REF) to be prepared to fulfil the requirements 
of Section 111 of the NSW Environmental Planning and Assessment Act 1979 
(EP&A Act). 
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1.2 BioCertification 

More than half of the land to be impacted by the proposal falls within 
biodiversity certified areas of the North West Growth Centre. Biodiversity 
certification or ‘BioCertification’ was granted for the State Environmental 
Planning Policy (Sydney Region Growth Centres) 2006 under the TSC Act. This 
certification allows for a streamlined biodiversity assessment process by 
identifying and protecting high conservation value areas at a landscape scale 
while also identifying suitable areas for development. The legislative 
implications of this certification are discussed in more detail in Section 2.1. 
Within this assessment, biocertified lands are referred to simply as ‘certified’ 
lands, and non-biocertified lands as ‘non-certified’ lands. 
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1.3 Proposal description  

The proposal involves the extension of Schofields Road about 2.5 kilometres 
from Veron Road to Richmond Road, via greenfields (previously undeveloped 
areas which are being considered for development), and South Street. South 
Street is currently a 1.8 kilometre long two-lane, two-way rural local road 
located between Carnarvon Road at Schofields and Richmond Road at 
Marsden Park. Key features of the proposal include: 

 An upgrade from the existing two-lane road to a four-lane divided road with 
a wide central median allowing for future upgrade to six lanes (if required 
in the future) 

 Extension of Schofields Road from 40 metres west of Veron Road through 
greenfield conditions to Carnarvon Road 

 Extension of Schofields Road from Carnarvon Road using the existing 
South Street alignment to 20 metres east of Richmond Road  

 Provision of a tree lined boulevard road type to integrate pedestrians, 
cyclists, public transport and vehicles in an urban environment 

 Signalised intersection at Carnarvon Road 

 New signalised intersection 400 metres east of Richmond Road to 
accommodate future  Fermoy Road extension  

 Provision of three culverts across Schofields Road, , three minor culverts 
across Carnarvon Road, and  one minor culvert across Fermoy Road 

 Construction of a 422 metre long twin bridge structure at Eastern Creek 

 Construction of 208 metre long twin bridge structure at Bells Creek  

 Diversion of two existing Bells Creek low flow channels to avoid pier 
placement within the waterway (existing creek has been previously 
altered) 

 Adjustment to a shallow ephemeral drainage depression located 270 
metres east of Carnarvon Road to match the proposed Eastern Creek 
bridge design 

 Grass stormwater swales between longitudinal road drainage outlets and 
the receiving watercourses 

 Table drains to collect and direct overland stormwater flows to an 
appropriate discharge location 

 3.5 metre off-road shared paths for cyclists and pedestrians on both sides 
of the road corridor 

 Bus priority lanes on the approach side of all signalised intersections 

 Indented bus bays on the departure side of all signalised intersections 

 Signalised crossings for pedestrians and cyclists at all intersections 

 Improved flood immunity for a 100 year ARI storm event 

 Initial posted speed of 70 kilometres/hour to be reduced to 60 
kilometres/hour in the future when traffic increases 

 Urban design elements including landscaping 
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 Modifications to existing property access  

 Relocation of a leachate pond within Grange Avenue Reserve and pond 
fencing adjustments 

 Compensatory works for impact to existing soccer field and parking. 
Negotiation with property owner to be completed during detail design. 

 Temporary site compounds, stockpile sites, and construction 
sedimentation basins 

The extent of the proposal footprint is shown on Figure 1, and includes all areas 
of impact assessed in this report. 

1.4 Definitions 

The following terms are used throughout this report: 

Proposal footprint  the area that would be directly affected by the proposal. In 
this case it encompasses the widened road and 
intersections, creek crossings. The proposal footprint is 
inclusive of both certified and non-certified areas. The 
Proposal footprint boundary is mapped in Figure 1. 

Locality   the area within a 10 kilometre buffer of the Proposal. 

Certified areas  areas within the North West Growth Centre subject to 
BioCertification. This includes more than half of the 
proposal footprint (see Figure 1). 

Non-certified areas areas within the North West Growth Centre precinct which 
are not subject to BioCertification. In the proposal footprint 
this includes riparian areas along Bells Creek and Eastern 
Creek, as shown Figure 1. 

1.5 Aims and scope of report  

The aims and scope of this report are to: 

 Identify the presence or likely presence of threatened species, populations 
and ecological communities and their habitats listed under TSC Act and 
FM Act. 

 Identify the potential for any matters of national environmental significance 
(MNES) listed under the EPBC Act to occur within the proposal footprint 
and/or to be impacted by the proposal. 

 Identify the potential impacts of the proposal on threatened biota and their 
habitats and advise on potential development design options and specific 
mitigation/management actions to avoid or minimise impacts on the 
biodiversity values. 

 Assess the significance of impacts on threatened biota listed under the 
TSC Act and FM Act that occur within non-certified areas, and identify the 
likely requirement or otherwise for further approvals under the EP&A Act. 

 Assess the significance of impacts on MNES that occur within non-certified 
areas, and identify the likely requirement or otherwise for further approvals 
under the EPBC Act. 
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2. Legislative context 
2.1 State Environment Planning Policy (Sydney Region Growth 

Centres) 2006 

State Environmental Planning Policy (Sydney Regional Growth Centres) 2006 
(Growth Centres SEPP) is the legal instrument that establishes the planning 
rules and objectives for Sydney’s Growth Centres. Consent authorities, such as 
local councils and RMS, must apply this policy when they make planning 
decisions about land within the Growth Centres areas. The proposal footprint 
occurs entirely within the North West Growth Centre. 
The aims of the Growth Centres SEPP are (in conjunction with amendments to 
the regulations under the Act relating to precinct planning) to:  
 Co-ordinate the release of land for residential, employment and other 

urban development in the North West and South West growth centres of 
the Sydney Region. 

 Enable the Minister from time to time to designate land in those growth 
centres as ready for release for development. 

 Provide for comprehensive planning for those growth centres. 

 Enable the establishment of vibrant, sustainable and liveable 
neighbourhoods that provide for community well-being and high quality 
local amenity. 

 Provide controls for the sustainability of land in those growth centres that 
has conservation value. 

 Provide for the orderly and economic provision of infrastructure in and to 
those growth centres. 

 Provide development controls in order to protect the health of the 
waterways in those growth centres. 

 Protect and enhance land with natural and cultural heritage value. 

 Provide land use and development controls that will contribute to the 
conservation of biodiversity. 

2.1.1 Biocertification 

Under Section 126G of the TSC Act, the Minister has applied the principle of 
Biodiversity Certification to the Growth Centres SEPP. Clause 18(2) of the 
Threatened Species Conservation Amendment (Special Provisions) Act 2008 
outlines that BioCertification applies to ‘all development and activities that may 
be carried out under the Growth Centres SEPP, and, to all threatened species, 
populations and ecological communities.’  
BioCertification removes the need to undertake threatened species 
assessments or prepare species impacts statements for species and 
communities listed under the TSC Act.  

BioCertification does not apply to threatened biota listed under the FM Act. 



 

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

21/22353 | 7 

2.1.2 Non-certified areas 

The Schofields Road Upgrade proposal footprint contains two creek lines and 
associated riparian areas (Bells Creek and Eastern Creek) which fall within non-
certified areas of the North West Growth Centre (see Figure 1). As a 
consequence, assessments of significance (TSC Act and EPBC Act) for 
threatened biota recorded or likely to occur within these areas have been 
completed where relevant. Impacts on threatened biota occurring within non-
certified areas are discussed further in Section 5. The offset strategy would be 
developed in accordance with the relevant biodiversity measures in the 
biodiversity certification order as outlined within the safeguards within Section 6. 

2.1.3 Commonwealth endorsement of BioCertification 

On 28 February 2012, the Commonwealth Environment Minister approved all 
actions associated with development of the Sydney Growth Centres as 
described in the Sydney Growth Centres Strategic Assessment Program 
Report. In effect, this endorsement removes the requirement for site by site 
approvals under the EPBC Act as long as proposed actions are consistent with 
the endorsed Program. 
A total of 12.15 hectares of land within the current proposal footprint is located 
in land certified under the Growth Centres SEPP and no approval under the 
EPBC Act is therefore necessary for works in these areas. 
Assessments of significance were prepared for impacts on MNES with the 
potential to occur within non-certified areas and are included in Appendix D. 
The conclusion of the assessments of significance was that the proposal would 
be unlikely to cause a significant impact on any MNES within the non-certified 
areas of the proposal.  

RMS has already commenced consultation with the Department of Planning 
and Infrastructure (DoPI) and Office of Environment and Heritage (OEH) to 
develop a growth centre wide strategy (refer to correspondence within Appendix 
E). OEH response requested that “The REF should include an assessment of 
the consistency of the proposal with the relevant biodiversity measures of the 
biodiversity certification conferred on the State Environmental Planning Policy 
(Sydney Region Growth Centres) 2006 pursuant to the Threatened Species 
Conservation Act 1995. In particular, any clearing of existing native vegetation 
(ENV) within the non-certified areas of the Growth Centre should be offset in 
accordance with the relevant biodiversity measures in the Biodiversity 
Certification Order.” The impacted ENV area within the non-certified areas is 
shown within Figure 5 and would feed into the detailed design phase 
preparation of the growth centre wide offset strategy as outlined within the 
safeguard section of this report (section 6).  

Consultation with DoPI to date received a similar response and emphasised 
“the importance of complying with the Certification and Strategic assessment 
under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). In particular that any clearing of ENV in 
non-certified areas must be offset in accordance with Relevant Biodiversity 
Measures 11 of the [Biodiversity] Certification [Order]. An offset strategy should 
be included as part of the REF”. The correspondence also requested that the 
strategy is developed in consultation with “the Department’s [DoPI] Land 
Release (Planning) team to ensure compliance with the Certification and 



 

 

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

21/22353  

Strategic Assessment”. This requirement has also been incorporated within the 
safeguard section of this report (section 6). 

2.2 State Environmental Planning Policy 44 – Koala Habitat 
Protection 

State Environmental Planning Policy No. 44 Koala Habitat Protection (SEPP 44) 
aims to encourage the ‘proper conservation and management of areas of 
natural vegetation that provide habitat for koalas’.  

SEPP 44 does not apply to development being assessed under Part 5 of the 
EP&A Act and Blacktown City Council is not listed under Schedule 1; hence the 
Policy does not apply to the proposal. 

2.3 NSW State legislation 

2.3.1 Environmental Planning and Assessment Act 1979 

The Environmental Planning and Assessment Act 1979 (EP&A Act) forms the 
legal and policy platform for proposal assessment and approval in NSW and 
aims to, inter alia, ‘encourage the proper management, proposal and 
conservation of natural and artificial resources’. All development in NSW is 
assessed in accordance with the provisions of the EP&A Act and EP&A 
Regulation 2000.  

The proposal is to be assessed under Part 5 of the Act and the RMS is the 
‘determining authority’ for the purposes of the Act. Under Clause 111(1) of the 
Act, determining authorities must ‘examine and take into account to the fullest 
extent possible all matters affecting or likely to affect the environment by reason 
of that activity’. This report addresses the ecological components of the 
‘environment’ to assist the RMS with addressing s.111 of the Act. 

In addition, Section 111(4) of the Act states that the determining authority must 
consider the effect of an activity on: 

 ‘Critical habitat’ (as defined under the TSC Act and FM Act). 

 Species, populations or ecological communities, or their habitats (as listed 
under the TSC Act and FM Act) and whether there is likely to be a 
‘significant effect’ on those species, populations or ecological 
communities. 

 Other protected fauna or protected native plants listed under the National 
Parks and Wildlife Act 1974. 

Section 5A of the EP&A Act lists seven factors that must be taken into account 
in the determination of the significance of potential impacts of a proposed 
activity on threatened species, populations or ecological communities (or their 
habitats) listed under the TSC Act and the FM Act. The ‘seven-part test’ is used 
to assist in the determination of whether a proposal is ‘likely’ to impose ‘a 
significant effect’ on threatened biota and thus whether a species impact 
statement (SIS) is required. Seven-part tests were completed for relevant 
threatened species and ecological communities that are likely to be affected by 
the proposal. As described in Section 2.1, seven-part tests were only prepared 
for threatened biota with the potential to occur within the non-certified areas of 
the proposal footprint. 
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2.3.2 Threatened Species Conservation Act 1995 

The Threatened Species Conservation Act 1995 (TSC Act) provides legal status 
for biota of conservation significance in NSW. The Act aims to, inter alia, 
‘conserve biological diversity and promote ecologically sustainable 
development’. It provides for: 

 The listing of ‘threatened species, populations and ecological 
communities’, with endangered species, populations and communities 
listed under Schedule 1, ‘critically endangered’ species and communities 
listed under Schedule 1A, and vulnerable species and communities listed 
under Schedule 2. 

 The listing of ‘Key Threatening Processes’ (under Schedule 3). 

 The preparation and implementation of Recovery Plans and Threat 
Abatement Plans. 

 Requirements or otherwise for the preparation of a Species Impact 
Statement (SIS). 

The TSC Act has been addressed in the current assessment through: 

 Desktop review to determine the threatened species, populations or 
ecological communities that have been previously recorded within the 
locality of the and hence could occur subject to the habitats present. 

 Targeted field surveys for threatened species, populations and ecological 
communities listed under the Act. 

 Identification, assessment and mapping of threatened communities and 
threatened species (or their habitat) listed under the Act. 

 Assessment of potential impacts on threatened species, populations and 
ecological communities listed under the Act. Identification of suitable 
impact mitigation and environmental management measures for 
threatened species, where required. 

2.3.3 Fisheries Management Act 1994 

The objects of the Fisheries Management Act 1994 (FM Act) are to conserve, 
develop and share the fishery resources of the State for the benefit of present 
and future generations. It provides for: 

 The listing of threatened species, populations and ecological communities, 
with endangered species, populations and communities listed under 
Schedule 4, ‘critically endangered’ species and communities listed under 
Schedule 4A, and vulnerable species and communities listed under 
Schedule 5. 

 The listing of ‘Key Threatening Processes’ (under Schedule 6). 

 Diseases affecting fish and marine vegetation (under Schedule 6B). 

 Noxious fish and noxious marine vegetation (under Schedule 6C). 

 The preparation and implementation of Recovery Plans and Threat 
Abatement Plans. 

 Requirements or otherwise for the preparation of a SIS. 
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One of the objectives of the FM Act is to 'conserve key fish habitats ' which 
includes aquatic habitats that are important to the maintenance of fish 
populations generally and the survival and recovery of threatened aquatic 
species.  

The FM Act includes provisions to ensure the maintenance and restoration of 
fish passage as part of the construction of new, or the modification of existing, 
in-stream structures (ss218 and 219). 

Under s219 works within a waterway that may result in the temporary or 
permanent blockage of fish passage would require a permit from NSW DPI. 
Blockages to fish passage may include the construction of physical barriers 
(e.g. dams, weirs, regulators, road crossings, floodgates, coffer dams, silt 
curtains or nets), the presence of hydrological barriers (e.g. alteration of the 
gradient of the stream bed or increases in water velocities), or the creation of 
behavioural barriers (e.g. where water quality or temperature is altered deterring 
fish passage for some or all native fish species). 

In-stream works that involve dredging or reclamation to remove, decommission 
or repair an existing structure may require a permit or consultation with the 
Minister under ss199-201 of the FM Act. Under s199 of the FM Act, the Minister 
for Primary Industries is required to be consulted over any dredging or 
reclamation works carried out, or proposed to be authorised, by a public 
authority (other than a local government authority). 

To assist in the protection of key fish habitats, DPI has produced the Policy and 
guidelines for fish habitat conservation and management (2013 update). This 
plan defines types of key fish habitat. Key fish habitat types are: 

 Type 1 – highly sensitive fish habitat (includes freshwater habitats that 
contain in-stream gravel beds, rocks greater than 500 mm in two 
dimensions, snags greater than 300 mm in diameter or 3 metres in length, 
or native aquatic plants; known or expected protected or threatened fish 
habitat; and areas of critical habitat). 

 Type 2 – moderately sensitive key fish habitat (freshwater habitats other 
than those defined in Type 2) 

 Type 3 – Minimally sensitive key fish habitat (ephemeral aquatic habitat 
not supporting native aquatic or wetland vegetation) 

 Not key fish habitat (includes first and second order streams on gaining 
streams, canals, and urban drains and dams). 

This policy applies to the following developments, works or activities, each of 
which can impact on key fish habitat: 

 Dredging or reclamation. 

 Impeding fish passage. 

 Damaging marine vegetation. 

 Desnagging.  

If a public authority (including a local council or state agency, such as RMS) is a 
determining authority under Part 5 of the EP&A Act, they may still be required to 
obtain the following approvals or undertake consultation under the following 
provisions: 
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 Section 199 – Under s199 of the FM Act, the Minister for Primary 
Industries is required to be consulted over any dredging or reclamation 
works carried out, or proposed to be authorised, by a public authority 
(other than a local government authority) (i.e. any excavation within, or 
filling or draining of, water land or the removal of woody debris, snags, 
rocks or freshwater native aquatic vegetation or the removal of any other 
material from water land that disturbs, moves or harms these in-stream 
habitats). 

 Section 200 – a permit is required for dredging or reclamation work carried 
out by a local government authority, unless these works are authorised by 
a relevant public authority (other than NSW DPI) or under the Crown 
Lands Act 1989. 

 Section 205 - permit to harm (cut, remove, damage, destroy, shade etc) 
marine vegetation (saltmarshes, mangroves, seagrass and seaweeds), 

 Section 219 – permit to obstruct the free passage of fish. 

Under Section 199 of the FM Act, the Minister is required to be consulted over 
any dredging or reclamation works carried out, or proposed to be authorised, by 
a public authority (other than a local government authority) (DPI 2013). The 
proposal would include works which fall under the definition of dredging and 
reclamation. This includes construction of the bridge structures, realignment of 
Bells Creek low flow waterways, realignment of the unnamed ephemeral 
drainage line near Eastern Creek and the removal of dams. Eastern Creek is 
recognised by DPI Fisheries as being key fish habitat (DPI Fisheries, 2013). 

A permit may be required under s.219 of the FM Act for any works that could 
result in the temporary or permanent blockage of fish passage within a 
waterway (although public authorities are excluded from needing a permit). The 
proposal could result in temporary blocking of fish passage during construction. 

The proposal would not impact any threatened marine vegetation listed under 
the Act. 

The removal of snags is considered ‘dredging under the FM Act and public 
authorities are required to notify the Minister of any proposal to remove or 
relocate snags, in particular fallen trees or rocks. In order of preference, DPI 
prefers lopping of snags, realignment of snags and finally relocation of snags.  
The proposal may result in the disturbance of snags within Bells Creek and 
Eastern Creek during the realignment of Bells Creek low flow channels as well 
as during the construction of bridges as part of the proposal. 

The FM Act has been addressed in the current assessment through 
undertaking:  

 A desktop review to determine the threatened species, populations or 
ecological communities that have been previously recorded within the 
locality of the proposal and hence could occur subject to the habitats 
present. 

 Targeted aquatic surveys and assessment of aquatic habitats during field 
surveys by aquatic ecologists. 

 Assessment of impacts on aquatic habitats. 
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RMS has undertaken consultation with Fisheries NSW (a division of NSW DPI) 
to ensure that the proposal complies with the requirements of the FM Act and 
the associated Policy and guidelines for fish habitat conservation and 
managementUpdate 2013 (DPI, 2013). The outcome of this consultation is that 
Fisheries NSW has no objections to the proposal, provided that Fisheries NSW 
and OEH are immediately notified of any fish kills, should they occur in the 
vicinity of the proposal. Correspondence between RMS and Fisheries NSW is 
attached as Appendix E.  

2.3.4 Noxious Weeds Act 1993  

The Noxious Weeds Act 1993 (NW Act) provides for the declaration of noxious 
weeds by the Minister for Primary Industries. Noxious weeds may be 
considered noxious on a National, State, regional or local scale. All private 
landowners, occupiers, public authorities and Councils are required to control 
noxious weeds on their land under Part 3 Division 1 of the NW Act. As such, if 
present, noxious weeds in the proposal footprint would need to be assessed 
and controlled. 

Nine noxious weeds have been recorded in the study area and appropriate 
mitigation measures to minimise the spread of weeds as a result of the proposal 
are discussed inSections 4.2.2 and 4.3.2. 

2.4 Commonwealth legislation 

2.4.1 Environment Protection and Biodiversity Conservation Act 
1999 

The purpose of the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) is to ensure that actions likely to cause a 
significant impact on ‘matters of national environmental significance’ undergo an 
assessment and approval process. Under the EPBC Act, an action includes a 
project, a development, an undertaking, an activity or a series of activities, or an 
alteration of any of these things (DEWHA, 2009). An action that ‘has, will have 
or is likely to have a significant impact on a matter of national environmental 
significance’ is deemed to be a ‘controlled action’ and may not be undertaken 
without prior approval from the Australian Government Minister for 
Sustainability, Environment, Water, Population and Communities (the 
‘Minister’).  

The EPBC Act identifies matters of national environmental significance (MNES) 
as: 

 World heritage properties.  

 National heritage places. 

 Wetlands of international importance (Ramsar wetlands). 

 Threatened species and ecological communities. 

 Migratory species. 

 Commonwealth marine areas. 

 Nuclear actions (including uranium mining).  

The EPBC Act has been addressed in the current assessment through: 
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 Desktop review to determine the MNES that are predicted to occur within 
the locality of the proposal and hence could occur, subject to the habitats 
present. 

 Targeted field surveys for threatened biota and migratory species listed 
under the Act. 

 Identification of suitable impact mitigation and environmental management 
measures for threatened biota, where required. 

 Assessment of potential impacts on MNES.  

Potential impacts on any MNES must be subject to assessments of significance 
pursuant to the EPBC Act Significant Impact Guidelines (DEWHA 2009). If a 
significant impact is considered likely, a referral under the EPBC Act must be 
submitted to the Commonwealth Environment Minister.  

As described in Section 2.1, formal assessments of significance pursuant to the 
DSEWPaC Significant Impact Guidelines (DEWHA 2009) were only prepared 
for MNES known to occur or with the potential to occur within the non-certified 
areas of the proposal footprint. 
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3. Methods 
3.1 Database searches and literature review 

3.1.1 Database searches 

A desktop literature and database review was undertaken to identify threatened 
flora and fauna species, populations and ecological communities listed under 
the TSC Act and FM Act, and MNES listed under the EPBC Act, that could be 
expected to occur in the locality, based on previous records, known distribution 
ranges, and habitats present. Biodiversity databases and literature pertaining to 
the proposal footprint and locality (i.e. within a 10 km radius of the proposal 
footprint) that were reviewed prior to conducting field investigations included: 

 The Commonwealth Department of Sustainability, Environment, Water, 
Population and Communities (DSEWPaC) Protected Matters Search Tool 
(PMST), for all Matters of National Environmental Significance (MNES) 
online database selected for a 10 km radius of the proposal footprint, on 
March 11, 2013 (DSEWPaC 2013a). 

 DSEWPaC online species profiles and threats database (DSEWPaC 
2013b). 

 Office of Environment and Heritage (OEH) Wildlife Atlas database 
(licensed) for records of threatened species, populations and endangered 
ecological communities listed under the TSC Act that have been recorded 
within the locality (OEH 2013a, dated 11 March 2013).  

 OEH threatened biota profiles for descriptions of the distribution and 
habitat requirements of threatened biota (DEC 2013a). This resource was 
used to identify the suite of threatened ecological communities (TECs) 
that could potentially be affected by the proposal and to inform habitat 
assessments (OEH 2013c, database queried in March 2013). 

 Department of Primary Industries (DPI) online protected species viewer 
for records of threatened aquatic species in the locality (DPI 2013a). 

 The NSW Department of Primary Industries (DPI) ‘Threatened Fish and 
Marine Vegetation – Find a Species by Geographic Region’ online search 
tool for the Hawkesbury Nepean Catchment Management Authority 
(CMA) (DPI 2013c). 

 Supplementary bird lists and distribution maps within the proposal 
footprint (BirdsAustralia 2013).  

 Broad scale vegetation mapping of southeast NSW (Tozer et al. 2010) to 
identify native vegetation types occurring within the proposal footprint and 
the likely presence of any threatened ecological communities. 

 Noxious weed declarations for Hawkesbury River County Council (which 
includes the Local Government Areas of Blacktown, Baulkham Hills, 
Hawkesbury and Penrith) (DPI 2013d). 
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3.1.2 Literature review 

A desktop literature review was also undertaken, focussing on documents 
relevant to the proposal footprint. Documents reviewed included: 

 Roads and Maritime Services Schofields Road Upgrade - Tallawong Road 
to Veron Road (GHD, 2012) 

 Proposed Biodiversity Assessment – Schofields Road upgrade and 
extension. Stage 3- Veron Road to Richmond Road (RMS 2013) 

 Threatened Species Assessment - South St, Marsden Park (Ecological, 
2012) 

 Richmond Road Upgrade, Marsden Park. Ecological Assessment 
(Ecological 2011) 

 Biodiversity Assessment Preliminary environmental investigation (2009) 
for the greater Schofields Upgrade corridor (Windsor Road to Richmond 
Road) 

 Growth Centres Conservation Plan Exhibition Draft 2007 

 Draft concept design plans 

 North West Growth Centre road framework 

 Environmental Impact Assessment Practice Note Biodiversity Assessment 
(RMS 2012) and Guidelines for Biodiversity Assessment (RMS 2011) 

 Bells Creek Corridor Ecological Assessment (Ecological 2010) 

 Richmond Road Upgrade, Marsden Park, Ecological Assessment. 
(Ecological 2011) 

 Threatened and Potentially Threatened Freshwater Fishes of Coastal 
New South Wales and the Murray-Darling Basin. (Morris et al., 2001) 

 The feasibility of excluding alien redfin perch from Macquarie perch 
habitat in the Hawkesbury-Nepean Catchment. (Knight, 2010). 

 Fish and Rivers in Stress: the NSW Rivers Survey. (Harris and Gehrke, 
1997). 

 Prototroctes maraena. In: IUCN 2012. IUCN Red List of Threatened 
Species. (Jenkins et al., 2009.) 

 Rooty Hill Regional Distribution Centre, Environmental Monitoring – 
Annual Report: 2011-2012. (GHD, 2012). 

These documents were reviewed to identify any relevant information to the 
current proposal. Particular emphasis was given to the identification of any 
MNES or threatened biota within the proposal footprint or immediate vicinity, as 
well as identification of particular habitat or vegetation types relevant to the 
proposal.  
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3.2 Terrestrial field surveys 

Following the literature review, field investigations were undertaken to assess 
the potential impacts of the proposal on threatened species, populations and 
ecological communities and their habitats and to assist in identifying the most 
appropriate impact mitigation and environmental management measures to 
avoid or minimise the potential for significant adverse impacts.  

Field surveys were conducted by two terrestrial ecologists on 20 and 21 March 
2013, inclusive. Survey methodology for terrestrial flora and fauna surveys are 
detailed below. Locations of survey sites are provided in Figure 2. Appendix A 
provides a list of threatened biota or their habitats which were targeted during 
field surveys. The list of target biota was compiled based on the results of the 
database searches and literature review, and includes biota previously 
recorded and predicted to occur within 10 km of the proposal. 

3.2.1 Terrestrial flora survey 

The flora survey involved the following techniques, which are described in detail 
below: 

 Quadrat surveys. 

 Random meander assessments. 

 Vegetation mapping and extrapolation of existing vegetation mapping. 

 Targeted threatened flora surveys. 

Survey effort was determined using air photo interpretation and field habitat 
assessment. The locations of quadrat surveys completed during the flora 
survey are displayed in Figure 2.  

Quadrat surveys 

During the survey, thirteen 20 metre by 20 metre quadrats were positioned 
within identified vegetation types to compile a flora species list for each 
vegetation type within the proposal footprint. The locations of flora quadrats 
were recorded using a hand-held geographical positioning system (GPS) and 
are shown in Figure 2.  In highly modified areas of the proposal footprint, such 
as grazed paddocks, formal quadrat surveys were not undertaken. Instead, 
rapid flora assessments of dominant species were conducted in order to 
determine dominance of native or exotic species.  

All vascular plants (i.e. not mosses, lichens or fungi) observed were recorded 
on proforma field data sheets. Each species list was accompanied by a detailed 
biophysical description, including vegetation structure, soils, geology and 
geomorphology, habitat and fire and disturbance history. Plant specimens that 
could not be identified rapidly in the field were collected and subsequently 
identified using standard botanical texts. Structural vegetation communities 
were described according to classifications made by Specht (1970). Plant 
identifications were made according to nomenclature in Harden (1990-93) and 
RBGT (2013). Plant specimens which were difficult to identify (either insufficient 
sample collected or buds/fruiting bodies were not available at the time of the 
survey) were identified to genus level. 
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Random meander assessments 

Random meanders were undertaken to target threatened flora species in areas 
of potential habitat, as well as to identify boundaries of vegetation communities. 
Surveys were undertaken as per Cropper (1993). Targeted threatened flora 
surveys are discussed in greater detail below. In areas where vegetation type 
was found to change, boundaries of communities were identified using aerial 
photograph interpretation combined with GPS mapping. 

Vegetation mapping 

Native vegetation within the proposal footprint was mapped based on observed 
species composition and vegetation structure according to the classifications of 
Tozer et al. (2010). Intact native vegetation communities were defined 
according to the NSW vegetation types database (OEH, 2013). Exotic or 
planted native vegetation was defined based on structure and species 
composition. Vegetation communities were then mapped using aerial 
photograph interpretation within a geographical information system (GIS) as 
guided by the field survey results. Vegetation mapping of the surrounding 
locality by Tozer et al. (2010) was used as a baseline, although it is recognised 
that this mapping was developed at a coarse scale, therefore extensions of 
existing vegetation mapping into the proposal footprint were undertaken where 
appropriate. 

Vegetation within the proposal footprint was assessed against identification 
criteria for State and Commonwealth listed threatened ecological communities 
(Critically Endangered Ecological Communities (CEECs) and Endangered 
Ecological Communities (EECs). Vegetation and habitats were compared with 
descriptions provided in OEH (2013) and DSEWPaC (2013c) profiles. 

Cumberland Shale Plains Woodland Survey 

The diversity of native understorey species is key to determining whether 
vegetation is consistent with the EPBC-Act listed Cumberland Shale Plains 
Woodlands and Shale-Gravel Transition Forest critically endangered ecological 
community (CEEC). The field survey was undertaken in areas thought to 
support Cumberland Shale Plains Woodland to collect floristic and structural 
vegetation data to determine which (if any) patches of this vegetation meet the 
criteria of: 

 Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest, 
listed as a critically endangered ecological community under the 
Commonwealth EPBC Act.   

 Cumberland Plain Woodland in the Sydney Basin Bioregion, listed as a 
critically endangered ecological community under the NSW TSC Act. 

Flora species within quadrats completed in this vegetation type were identified 
(or collected for later identification) and were assigned an abundance score 
consistent with the Braun-Blanquet scale (Braun-Blanquet 1932). These results 
were compared to the condition thresholds presented in Table 1 below, to 
determine if these patches represent the EPBC Act-listed version of this 
threatened ecological community.  
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Table 1 Condition thresholds for Cumberland Shale Plains Woodland and 
Shale-Gravel Transition Forest (taken from TSSC, 2008) 

Category and rationale  Thresholds  

A. Core thresholds that apply under 
most circumstances: patches with an 
understorey dominated by natives and 
a minimum size that is functional and 
consistent with the minimum mapping 
unit size applied in NSW.  

Minimum patch size is ≥0.5ha;  
AND  
≥50% of the perennial understorey vegetation cover 
is made up of native species.  

OR  

B. Larger patches which are inherently 
valuable due to their rarity.  

The patch size is ≥5ha;  
AND  
≥30% of the perennial understorey vegetation cover 
is made up of native species.  

OR  

C. Patches with connectivity to other 
large native vegetation remnants in the 
landscape.  

The patch size is ≥0.5 ha;  
AND  
≥30% of the perennial understorey vegetation cover 
is made up of native species; 
AND 
The patch is contiguous with a native vegetation 
remnant (any native vegetation where cover in each 
layer present is dominated by native species) that is 
≥5ha in area.  

OR  

D. Patches that have large mature 
trees or trees with hollows (habitat) 
that are very scarce on the 
Cumberland Plain.  

The patch size is ≥0.5 ha in size; 
AND 
≥30% of the perennial understorey vegetation cover 
is made up of native species; 
AND 
The patch has at least one tree with hollows per 
hectare or at least one large tree (≥80 cm dbh) per 
hectare from the upper tree layer species outlined in 
the Description and Appendix A.  

Targeted threatened flora surveys 

Targeted surveys were undertaken for threatened flora species which could 
potentially occur within the proposal footprint given known distributions, 
previous records in the proposal footprint and locality and habitat requirements 
for each species. Random meander surveys (as per Cropper, 1993) were 
undertaken throughout suitable habitat within the proposal footprint. Any 
threatened species identified within the proposal footprint were logged using a 
GPS. Ecological (2012) had previously identified a number of threatened 
species (namely Grevillea juniperina subsp. juniperina and Dillwynia tenuifolia) 
in land owned by Blacktown City Council within the proposal footprint. The field 
survey aimed to confirm the presence of these species, and map any additional 
species within the proposal footprint. 
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3.2.2 Terrestrial fauna habitat survey 

Fauna habitat assessment 

General fauna habitat assessments were undertaken throughout the proposal 
footprint, including active searches for potential shelter, basking, roosting, 
nesting and/or foraging sites. Specific habitat features and resources such as 
water bodies, food trees, the density of understorey vegetation, the composition 
of ground cover, the soil type, presence of hollow-bearing trees, leaf litter and 
ground debris were noted.  

Indicative habitat criteria for targeted threatened species (i.e. those determined 
as having the potential to occur within the proposal footprint following the 
desktop review) were identified prior to fieldwork. Fauna habitat assessments 
aimed to identify potential habitat for these species. 

Habitat criteria were based on information provided in OEH and DSEWPaC 
threatened species profiles, field guides, and the knowledge and experience of 
GHD field ecologists. Habitat assessment assists in the compilation of a 
comprehensive list of threatened fauna species that are predicted within the 
vicinity of the proposal footprint, rather than relying solely on single event 
surveys that are subject to seasonal limitations and may only represent a 
snapshot of assemblages present. 

Habitat assessments included active searches for the following: 

 Trees with bird nests or other potential fauna roosts 

 Rock outcrops or overhangs providing potential shelter sites for fauna 

 Burrows, dens and warrens 

 Hollow-bearing trees and logs which provide refuge, nest and den sites for 
a range of threatened fauna species 

 Searches of existing bridges and culverts for evidence of roosting 
microbats 

 Koala food trees and evidence of scratches or scats 

 Distinctive scats or latrine sites (of particular relevance for the Spotted-
tailed Quoll (Dasyurus maculatus maculatus)), owl white wash and 
regurgitated pellets under roost sites 

 Tracks or animal remains 

 Evidence of activity such as feeding scars, scratches and diggings 

 Specific food trees and evidence of foraging 

 Leaf litter and fallen timber were inspected for reptile habitat 

 Presence of potential habitat for the Cumberland Plain Land Snail 
(Meridolum corneovirens) (OEH, 2013a) 

 Presence of potential habitat for frog species (in particular the Green and 
Golden Bell Frog (Litoria aurea)), and, where appropriate habitat exists, 
nocturnal streamside, call playback and/or water body searches for frog 
species. 



 

 

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

21/22353  

The locations and quantitative descriptions of significant habitat features were 
captured with a handheld GPS unit and photographed where appropriate.  

Hollow-bearing tree assessments 

Counts and mapping of hollow-bearing trees were undertaken within the 
proposal footprint. Counts and estimates of sizes of visible hollows were made, 
and hollows were checked for signs of use (e.g. visible chew marks). Data 
collected included tree species, height, diameter at breast height, and number, 
size and location of hollows. The locations of hollow-bearing trees were 
captured with a handheld GPS unit.  

Diurnal bird surveys 

Diurnal bird surveys were performed in the early morning and evening, 
targeting representative habitats within the proposal footprint. Habitats of 
particular interest included woodland, creeklines and open paddocks. Area 
searches of at least 20 minutes duration were undertaken at a number of 
locations to compile a list of native birds present in each habitat type. Species 
were identified by sight and call. Incidental observations made outside the 
targeted survey period were also recorded. Locations of survey sites are 
provided in Figure 2. 

Koala habitat assessment 

As per DSEWPaC (2012) Interim koala referral advice for proponents, 
consideration was given to whether Koala habitat could occur within the area to 
be impacted by the proposal. In doing so, an assessment on the quality of 
habitat present for Koalas was made throughout the field survey. This was 
based on the results of the flora survey in relation to the presence of feed tree 
species identified under SEPP 44 Schedule 2, as well as those listed in 
Appendix 2 of DECC (2008) Recovery plan for the koala (Phascolarctos 
cinereus) for the Central Coast Koala management area, as well as the results 
of the NSW Bionet Atlas of NSW Wildlife database search results (OEH, 2013).  

The NSW Bionet Atlas of NSW Wildlife database search results identified two 
records of the Koala within 10 km of the proposal footprint. One of these 
records (from 2006) indicates that the Koala was recorded in a scat (namely 
had fallen prey to a predator species). The other record dated 1990, indicates 
that a Koala was recorded in a backyard and was then removed to Coffs 
Harbour. Given the lack of continuous and repeated records of Koalas in the 
area, despite numerous surveys being undertaken in recent years for the 
various projects associated with the North West Growth Centre, it was 
considered unlikely that a resident population of Koalas exists within the 
locality. 

DSEWPaC (2012) notes that “If adequate information is available on the 
distribution and abundance of Koalas, and the character of potential Koala 
habitat in your study area, there would be no need to undertake a Koala survey 
or habitat assessment.” It was considered that adequate information on the 
distribution and abundance of Koalas in the study area, as well as the character 
of potential habitat in the study area. As such, a detailed targeted Koala survey 
(e.g. as per Phillips and Callaghan, 2011) was not undertaken. Instead, visual 
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searches for Koala scat and scratchings were undertaken in areas where feed 
trees existed, and branches of potential feed trees were scanned for any visual 
sightings of Koalas. 

Frog searches 

Frog searches were undertaken in areas that had standing or flowing water 
present, or which supported aquatic or riparian vegetation such as Typha sp. 
(Figure 2). Frog searches were undertaken around the constructed dams within 
the proposal footprint, as well as along Bells Creek and Eastern Creek in areas 
that may have provided potential habitat for frog species. At all locations of 
potential habitat, a visual inspection was undertaken to determine the presence 
of predatory species such as Eastern Gambusia, to assess the viability of the 
waterbody as a breeding or sheltering location. In areas thought to support 
potential habitat for species such as the Green and Golden Bell Frog (Litoria 
aurea), call playback and habitat searches were undertaken. Opportunistic 
observations were also undertaken along the proposal footprint, and a search 
was undertaken any time a frog was heard calling. Frog searches included 
diurnal and nocturnal searches of waterbodies, edges of waterbodies, 
emergent aquatic vegetation and surrounding grassy areas where present. 
Nocturnal searches were done using 210 lumens P14 Led Lenser torches, as 
well as personal head torches. Triangulation was used to locate any frogs 
heard calling. 

Microchiropteran bat surveys 

Fixed microbat ultrasonic echolocation call recordings (Anabat surveys) were 
undertaken at four locations in the proposal footprint from dusk until the 
following morning. Units were placed in areas likely to be utilised by foraging 
bats, for example woodland vegetation, and riparian areas and culverts. 
Locations of survey sites are provided in Figure 2. 

Calls were identified using zero-crossing analysis and AnalookW software 
(version 3.8v, Chris Corben, 2013) by visually comparing the time-frequency 
graph and call characteristics (e.g. characteristic frequency and call shape) with 
reference calls and/or species call descriptions from published guidelines. The 
Bat calls of NSW: Region based guide to the echolocation calls of 
microchiropteran bats (Pennay et al., 2004) was used to assist call analysis. 
Call identification was also assisted by consulting distribution information for 
possible species (Pennay et al., 2011; Churchill 2008; van Dyck and Strahan 
2008) and records from the Atlas of NSW Wildlife (OEH 2013a). No reference 
calls were collected during the survey. 

A call (pass) was defined as a sequence of four or more consecutive pulses of 
similar frequency. Calls with less than four defined pulses were excluded from 
the analysis. Due to variability in the quality of calls and the difficulty in 
distinguishing some species, the identification of each call was assigned a 
confidence rating (see Mills et al. 1996 & Duffy et al. 2000) as summarised in 
Table 2. Due to the absence of reference calls from the proposal footprint, high 
level of variability within a bat call and overlap in call characteristics between 
some species, a conservative approach was taken when analysing calls. 



 

 

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

21/22353  

Table 2 Confidence ratings applied to bat calls 

Identification Description 

D - Definite Species identification not in doubt. 

PR - Probable Call most likely to represent a particular species, but there exists a low 
probability of confusion with species of similar call type or call lacks 
sufficient detail. 

SG - Species 
Group 

Call made by one of two or more species. Call characteristics overlap 
making it too difficult to distinguish between species e.g.  
Chalinolobus gouldii / Mormopterus sp. 
Nyctophilus spp. The calls of Nyctophilus geoffroyi and N. gouldi cannot be 
distinguished during the analysis process and are therefore lumped 
together. 
Scotorepens orion/Scoteanax rueppellii/Falsistrellus tasmaniensis 
Miniopterus schreibersii oceanensis/Vespadelus species 
Nyctophilus sp./Myotis macropus 

Call playback 

Call playback was undertaken on two nights in the proposal footprint. Calls of 
the Barking Owl (Ninox connivens), Powerful Owl (Ninox strenua), Masked Owl 
(Tyto novaehollandiae), Sooty Owl (Tyto tenebricosa), Koala (Phascolarctos 
cinereus), Yellow-bellied Glider (Petaurus australis), Australasian Bittern 
(Botaurus poiciloptilus) and Green and Golden Bell Frog (Litoria aurea) were 
broadcast in and nearby woodland areas. Calls were broadcast through a 15W 
megaphone for five minutes each with gaps of about a minute between each 
species. Calls were then repeated. A quiet listening period of ten minutes was 
held prior to and following call playback. Potential roost sites were scanned with 
a spotlight. Locations of survey sites are provided in Figure 2. Given the 
relatively small size of the proposal footprint, survey sites were selected on the 
basis of the presence of potential habitat, as well as the likelihood that any 
target species would be able to hear the broadcast call at at least one of the 
locations surveyed each night. 

Spotlighting 

Spotlighting was conducted over two nights in the proposal footprint. 
Spotlighting for nocturnal birds, mammals, reptiles and frogs was undertaken 
on foot in woodland, dam areas and riparian areas, and where possible, 
targeted areas with tree hollows. Spotlighting was also undertaken from a 
vehicle along South Street, Carnarvon Road and Vernon Road. Spotlighting 
was conducted by two ecologists using 210 lumens P14 Led Lenser torches. 
Locations of survey sites are provided in Figure 2.  

Opportunistic observations 

Opportunistic and incidental observations of fauna species were recorded at all 
times during field surveys. Survey effort was concentrated on suitable areas of 
habitat throughout the course of the survey, for instance fallen timber was 
scanned and/or turned for reptiles and mature trees and dams were scanned 
for roosting birds.  
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3.2.3 Terrestrial ecology survey effort 

Fauna survey effort was determined based on threatened fauna species that 
were considered to have the potential to occur in the proposal footprint. Survey 
effort is provided in Table 3 below. 

Table 3 Survey effort 

Survey Method Comment Effort 

Vegetation quadrats 13 quadrats 16 person-hours 

Habitat assessments 1 person over 2 days 16 person-hours 

Anabats 2 anabats at 2 sites per night 30.5 recorded 
hours 

Call playback 2 people over 2 nights 4 person-hours 

Spotlighting 2 persons over 2 nights 4 person-hours 

Opportunistic 
surveys 

2 persons over 2 days 7.5 person-hours 

Birds 1 person dawn and dusk over 2 days 16 person-hours 

Snail searches 1 person over 2 days 16 person-hours 

Frog searches 3 locations of identified potential habitat for 
GGBF. 
1 person over two days 

4 person hours  

3.3 Aquatic flora and fauna survey 

3.3.1 Aquatic ecology survey effort 

Three sites were assessed, two on Bells Creek and one on Eastern Creek. Site 
surveys were restricted to tributaries that could be accessed through properties 
directly affected by the proposal. Table 4 details sites that were surveyed for 
aquatic ecology. Full surveys, including habitat assessment, water quality, 
macroinvertebrates and fish were carried out at site 1 and 2.  A partial survey, 
including habitat assessment, water quality and macroinvertebrates was carried 
out at site 3. The farm dams located on the western tributary of Eastern Creek 
were not assessed based on the definition of key fish habitat areas under the 
FM Act. Under the Act farm dams constructed on first and second order 
streams are not considered key fish habitat areas (DPI 2013b). 

Table 4 Aquatic ecology site locations 

Site Tributary Description Latitude Longitude 

Site 1 Eastern 
Creek 

Eastern Creek where Schofields 
road is proposed to cross the creek 

-33.70428 150.86299 

Site 2 Bells Creek Bells creek immediately downstream 
of South Street crossing 

-363.70451 150.84659 

Site 3 Bells Creek Bells Creek located approximately 
100 metres upstream of South 
Street crossing 

-33.70677 150.84703 

3.3.2 Habitat assessment 

Habitat descriptions were documented as per the NSW Australian River 
Assessment System (AUSRIVAS) Sampling and Processing Manual (Turak et 
al, 2004), and included a whole of reach (at least 100 metre section of the 
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waterway) assessment, the presence of different instream habitat types, and 
the structure and condition of riparian vegetation. The information recorded was 
used to describe the nature of aquatic habitats present within the proposal 
footprint, and any existing and future impacts potentially affecting them. 

Descriptions of aquatic habitat were based on visual estimates of 
characteristics such as streambed composition (percentage of total composition 
for each substrate category), aquatic and riparian vegetation cover, amount of 
in stream organic material, and area of aquatic habitat and canopy cover. 
Aquatic vegetation was identified using Sainty and Jacobs (2003). Estimates of 
channel morphology characteristics were made including width (wetted width in 
meters), bank full width (mean width between top of banks), and estimated 
depth. The assessment included sketches of the cross-sectional profiles of the 
river reach displaying channel morphology, the riparian zone width and height, 
identification of the water quality and photograph location points.  

Photographs of each site were taken as a further record of physical conditions 
observed at the time of assessment (See section 4.3.10). 

A fish habitat assessment was undertaken. Waterway classes are assigned 
based on waterway characteristics and opportunity for fish passage according 
to the classifications of DPI (2013), as outlined below in Table 5. Fish habitats 
were also classified according to key fish habitat types (DPI 2013) as outlined 
in Section 2.3.3. 

Table 5 Waterway classifications for fish passage. 

Fish Habitat 
Classification 

Characteristics of Waterway Type Minimum [1] 
Recommended 
Crossing Type 

Class 1 
Major key fish 
habitat 

Major permanently or intermittently flowing 
waterway (e.g. river or major creek), habitat of a 
threatened fish species. 

Bridge, arch 
structure or tunnel. 

Class 2 
Moderate key fish 
habitat 

Named permanent or intermittent stream, creek or 
waterway with clearly defined bed and banks with 
semi - permanent to permanent waters in pools or 
in connected wetland areas. Marine or freshwater 
aquatic vegetation is present. Known fish habitat 
and/or fish observed inhabiting the area. 

Bridge, arch 
structure, culvert [2] 
or ford. 

Class 3 
Minimal key fish 
habitat 

Named or unnamed waterway with intermittent flow 
and potential refuge, breeding or feeding areas for 
some aquatic fauna (e.g. fish, yabbies). Semi - 
permanent pools form within the waterway or 
adjacent wetlands after a rain event. Otherwise, any 
minor waterway that interconnects with wetlands or 
recognised aquatic habitats. 

Culvert [3] or ford.

Class 4 
Unlikely key fish 
habitat 

Named or unnamed waterway with intermittent flow 
following rain events only, little or no defined 
drainage channel, little or no flow or free standing 
water or pools after rain events (e.g. dry gullies or 
shallow floodplain depressions with no permanent 
aquatic flora present). 

Culvert [4], 
causeway or ford. 

[1] In all cases bridges are preferred to arch structures, culverts, fords and causeways (in that order). 

[2] High priority given to the "High Flow Design" procedures presented for the design of these culverts - refer to Design 

Considerations section of Fairfull and Witheridge (2003), or engineering guidelines (Witheridge, 2002). 
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[3] Minimum culvert design using the "Low Flow Design" procedures; however, "High Flow Design" and "Medium Flow 

Design" should be given priority where affordable (refer to Witheridge (2002)). 

[4] Fish friendly waterway crossing designs possibly unwarranted. Fish passage requirements should be confirmed with 

the local fisheries department/authority. 

3.3.3 In situ water quality 

In situ physico-chemical water quality parameters were measured at each of 
the sites using a YSI650 MDS multi-parameter water quality meter. This meter 
was calibrated in accordance with QA/QC (Quality Assurance/Quality Control) 
requirements and the manufacturer’s specifications prior to its use in the field. 
Alkalinity was measured in the field using a CHEMetrics Titrets hand-held 
titration cell.  

In situ water quality physico-chemical measurements include; 

 Temperature (°C) - Temp. 

 pH (pH units) 

 Electrical Conductivity (μS/cm) - EC 

 Dissolved Oxygen (% saturation and mg/L) - DO 

 Turbidity (NTU) - Turb. 

 Alkalinity (mg/L CaCO3) - Alk. 

Water quality data are evaluated against Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality (ANZECC, 2000) for 95% 
species protection of slightly disturbed aquatic ecosystems of south-east 
Australia.  

A malfunction of the meters EC and pH probes occurred whilst in the field. In 
order to gain accurate readings of these parameters field staff took surface 
water grab samples which were later analysed by the ALS Sydney laboratory. 

3.3.4 Aquatic macroinvertebrates 

Field sampling following Rapid Bioassessment (RBA) protocols was undertaken 
in accordance with the NSW AUSRIVAS Sampling and Processing Manual 
(Turak et. al., 2004) at all sites. The AUSRIVAS program is a nationally 
recognised, standardised sampling protocol used to assess the health of 
Australian Rivers and developed for Australia’s National River Health Program 
(NRHP). 

Sampling was conducted using a standard ISO 7828 (1983) design sweep-net 
with 250 µm mesh. Nets were washed thoroughly between sampling events to 
remove any invertebrates retained on them. 

At each site, the edge and/or riffle habitat was sampled. No riffle habitat was 
observed at the subject sites, therefore two samples were collected from the 
edge habitat. The edge habitat was sampled by sweeping the collecting net 
along the edge of the stream in areas of little or no current. The net was swept 
around overhanging terrestrial vegetation, against woody debris if present, in 
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backwaters, and through beds of macrophytes. This process was continued, 
working upstream against the flow, over approximately 10 metres of edge. 

For each RBA sample, the collected material was placed into a sorting tray and 
macroinvertebrates picked for a minimum of 40 minutes by qualified and 
experienced aquatic biologists using forceps and pipettes. If new taxa were 
found between 30 and 40 minutes, sorting continued for a further 10 minutes. 
The processing cycle was continued up to a total maximum sorting time of 1 
hour. 

The objective of the RBA sorting protocol is to obtain a sample containing as 
diverse a fauna as possible (and hence provide a useful measure of taxa 
richness). Attempts were made to avoid bias towards abundant taxa and to 
collect all taxa present in the sample, including rare or cryptic animals. Samples 
were preserved in 70% ethanol and clearly labelled with information including 
site, habitat, sampling method, date and sampler, to be later identified in the 
laboratory. 

Laboratory processing 

Macroinvertebrates were examined using Leica MZ 9.5 stereo-dissection 
microscopes with planachromat objectives and a zoom capability between 6.3-
60x. Freshwater macroinvertebrates were identified using published taxonomic 
keys (Hawking, 2000), unpublished working keys and an extensive specimen 
reference collection maintained by GHD. 

Most macroinvertebrates were identified to Family level with some exceptions 
following standard conventions of the NSW AUSRIVAS methodology (Turak et. 
al., 2004). Chironomidae (Diptera) were identified to sub-family (e.g. 
Orthocladiinae, Chironominae, and Tanypodinae). Groups such as Nematoda, 
Oligochaeta and Acarina were identified to class or order level in accordance 
with accepted convention. Microcrustacea, Ostracoda, Copepoda and 
Cladocera were also identified to the Order level. Data is stored on a 
specialised Zoological Database maintained by GHD. 

Upon completion of identification all samples were returned to 100% ethanol for 
long-term archiving. This process allows samples to be re-examined at a later 
date if required. GHD will ensure that archived samples are retained for the life 
of the project. Reference specimens will remain the property of GHD. 
Macroinvertebrate count data is displayed in Appendix B. 

Macroinvertebrate data analysis 

In order to elucidate spatial trends in the data and (where possible) determine 
the underlying environmental factors responsible for any observed trends, a 
range of univariate indices were calculated, these included: 

 Taxonomic Richness 

 EPT Richness 

 SIGNAL 2 Biotic Index (Chessman, 2003) 

 Relative abundance (%) of the major taxonomic Orders  
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 Current NSW AUSRIVAS models - single season (Autumn) (Turak et. al., 
2004) 

For the purpose of the analysis the macroinvertebrate data was pooled for each 
edge habitat at each site. 

Taxonomic richness refers to the number of different taxa contained in a 
sample identified to family level, apart from certain taxa which were identified to 
order/class only or to sub-family (i.e. members of the family Chironomidae). 
Rare and common taxa are considered equally, as richness does not take into 
account abundance.  

EPT richness is the number of Ephemeroptera (mayflies), Plecoptera 
(stoneflies) and Trichoptera (caddisflies) families present in a sample. 
Macroinvertebrate families belonging to these orders are considered to be 
sensitive to changes in their environment, and therefore EPT taxa richness can 
be used to assess habitat quality. 

SIGNAL2 scores (Stream Invertebrate Grade Number – Average Level) 
(Chessman, 2003) is a simple scoring system for macroinvertebrates of 
Australian rivers. SIGNAL 2 is a biotic index based on pollution sensitivity 
values (grade numbers) assigned to aquatic macroinvertebrate families that 
have been derived from published and unpublished information on their 
tolerance to pollutants, such as sewage and nitrification (Chessman, 1995). 
Macroinvertebrate families are assigned a grade between 1 (most tolerant) and 
10 (most sensitive). Families in a sample that have not been assigned a grade 
are excluded from the analysis. SIGNAL2 scores are averaged across a site. 

Relative richness (%) is derived from the presence/absence data for taxa at 
each site. This measure provides an estimate of the percentage contribution of 
macroinvertebrate families within the major macroinvertebrate Orders and 
allows for a visual representation of the diversity of the macroinvertebrate 
community at each site. 

AUSRIVAS (Australian River Assessment System) is a predictive system that 
uses macroinvertebrates to assess the biological health of Australian rivers. 
AUSRIVAS uses site-specific predictions of the macroinvertebrate fauna 
expected to be present in the absence of environmental stress. There are two 
main outputs from the AUSRIVAS model which contribute to assessing the 
ecological health of a site, including: 

 An Observed/Expected ratios sheet. 

 A Taxa Probabilities sheet. 

Observed/Expected ratio (OE50): The expected (E) fauna from reference sites 
with similar sets of predictor variables (physical and chemical characteristics 
which cannot be influenced due to human activities, e.g. altitude) are then 
compared to the observed (O) fauna and the ratio derived is used to indicate 
the extent of any impact. This ratio can range from zero, when none of the 
expected taxa are found at a site, to around one, when all the expected taxa 
are present. The value can also be greater than one when more families are 
found at the site than predicted by the model. The OE scores derived from the 
model can be placed in bands delineated by the Monitoring River Health 
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Initiative (Table 6), which allows assessment of the level of environmental 
health at a site. 

Table 6 AUSRIVAS Bands and descriptions 

Band Label Band Name Band Description 

Band X More biologically 
diverse than 
reference sites 

More taxa found than expected. Potential biodiversity 
hot-spot. Possible mild organic enrichment. 

Band A Reference condition Most/all of the expected families found. Water quality 
and/or habitat condition roughly equivalent to reference 
sites. Impact on water quality and habitat condition does 
not result in a loss of macroinvertebrate diversity. 

Band B Significantly impaired Fewer families than expected. Potential impact either on 
water quality or habitat quality or both, resulting in loss 
of taxa. 

Band C Severely impaired Many fewer families than expected. Loss of 
macroinvertebrate biodiversity due to substantial 
impacts on water and/or habitat quality. 

Band D Extremely impaired Few of the expected families remain. Extremely poor 
water and/or habitat quality. Highly degraded. 

 

Taxa Probabilities Sheet: provides the probability of occurrence for each taxon 
based upon the predictor variables for a site. Each taxon is given a percentage 
of probability, and those with a high percentage (i.e. >50%) are generally 
expected to be present at a site. This information is useful when, for example, a 
taxon with a high probability of occurrence was not collected. Such an absence 
may be indicative of some form of impact, such as a physical disturbance or 
pollution event. 

The NSW Autumn model for Edge habitats was used.  

Rainfall data was sourced from the Bureau of Meteorology (BOM) from the 
Schofields Boundary Road weather station (station number 67037), which was 
the nearest weather station to the proposal footprint. 

3.3.5 Fish 

Fish sampling was conducted at two sites (site 1 at Eastern Creek and site 2 at 
Bells Creek). Multiple sampling methods were used to increase the probability 
of capturing all species in heterogeneous habitats. Bait traps and fyke nets 
were employed for this study in an effort to capture as many different species 
as possible. Backpack electrofishing was deemed ineffective at both sites due 
to high EC readings (1101 and 1610, for sites 1 and 2 respectively). 

At all sites fish captured were identified to species following Allen et al. (2002). 
Native species were returned unharmed to the stream. Non-native species 
were euthanized and disposed of in accordance with ethics permit 
requirements. All by-catch fauna (e.g. yabbies) were noted and returned to the 
stream. Where fish were not captured but observed during fish sampling, a note 
of species was made and the approximate abundance noted. Fish count data is 
displayed in Appendix B. 
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The first 20 specimens captured at each site were measured and the relative 
abundance of each species captured was determined using an abundance 
scale. Each fish caught was measured (to the nearest millimetre), general 
health condition assessed and identified to species level. The main statistics 
generated for each site include the species richness, abundance score, and the 
maximum, minimum, and average length of each species. The length data has 
been graphed using Stastica analysis software (StatSoft Inc., 2001) to examine 
the size class distribution and provide an indication of population age structure 
an indication of reproducing populations. 

3.4 Survey conditions and limitations 

3.4.1 Survey conditions 

Weather conditions were generally good during the surveys. The survey was 
undertaken in autumn on March 20-21, 2013, and conditions were mild and 
sunny, with some light cloud and wind towards the evening. Heavy dew was 
present each morning, as well as some early fog patches which dissipated by 
about 9:00 am. Temperature and rain details for the survey period and 
preceding three days are provided below in Table 7. 

Table 7  Weather details* 

Date Minimum temp 
(Deg Celsius) 

Max temp 
(Deg Celsius) 

Rainfall 
(mm) 

17/03/2013 17.5 24.1 0 

18/03/2013 12.4 24.2 0 

19/03/2013 11.2 25.3 0 

20/03/2013 12.2 26.5 0 

21/03/2013 13.5 28.0 0 

*Observations drawn from Prospect Dam (BOM 2013a).  

NB, numerous weather stations have been utilised to obtain weather and 
climate data for this report. Weather stations have been selected based on the 
data they collect – some collect daily rainfall and temperate data (such as 
Prospect Dam), while others provide average climatic conditions (as provided in 
Section 4.1.1). 

3.4.2 Survey limitations 

Given the short duration of the surveys it is likely that some species that utilise 
the proposal footprint (permanently, seasonally or transiently) were not 
detected during the survey. These species may include annual, ephemeral or 
cryptic flora species; and frogs which call at other times of year or after rainfall. 
Some fauna species are also mobile and transient in their use of resources and 
it is likely that not all species were recorded during the survey period. The 
habitat assessment conducted for the proposal footprint allows for identification 
of habitat resources for such species, in order to make an assessment of their 
likelihood of occurring within the proposal footprint. As such, the survey was not 
designed to detect all species, rather to provide an overall assessment of the 
ecological values within the proposal footprint in order to predict potential 
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impacts of the proposal, with particular emphasis on threatened ecological 
communities, threatened species and their habitats. 

A malfunction of the meters EC and pH probes occurred during the aquatic field 
survey. In order to gain accurate readings of these parameters field staff took 
surface water grab samples which were later analysed by the ALS Sydney 
laboratory. 

During fish surveys, backpack electrofishing was deemed ineffective at both 
sites due to high EC readings (1101 and 1610, for sites 1 and 2 respectively). 

3.5 Likelihood of occurrence of threatened biota 

Following collation of database records and species and community profiles a 
‘likelihood of occurrence’ assessment was prepared with reference to the broad 
habitats contained within the proposal footprint. This was further refined 
following field surveys. The likelihood of threatened and migratory biota 
occurring in the proposal footprint was assessed based on presence of records 
from the locality since 1980, species distribution and habitat preferences, and 
the suitability of potential habitat present in the proposal footprint. The results of 
this assessment are provided in Appendix A. 

Table 8 provides a key to the likelihood of occurrence in the proposal footprint 
of threatened biota known or likely to occur in the locality. 

Table 8 Key to Likelihood of Occurrence for Threatened Species 

Likelihood Definition 

Likely Species previously recorded within a 10 kilometre radius of the proposal 
footprint and suitable habitat occurs within the proposal footprint. 

Possible Species previously recorded within a 10 kilometre radius of the proposal 
footprint but only marginal suitable habitat recorded, OR 
Species not previously recorded within a 10 kilometre radius of the proposal 
footprint, but the proposal footprint is within the species known distribution 
and suitable habitat occurs within the proposal footprint. 

Unlikely Species previously recorded within a 10 kilometre radius of the proposal 
footprint but no suitable habitat recorded. 

Nil Species not previously recorded within a 10 kilometre radius of the proposal 
footprint, suitable habitat not recorded within proposal footprint, and/or 
proposal footprint outside species known distribution. 

 

Assessments of significance have been prepared for threatened biota which 
have been recorded or are regarded as possible or likely to occur within non-
certified areas of the proposal footprint. Assessments are provided in Appendix 
C and D. 
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