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1. Introduction 

1.1 Overview 
GHD Pty Ltd (GHD) has been engaged by Bathurst Regional Council (“Council”) to prepare an 
ecological impact assessment to assess potential impacts arising from flood mitigation works to 
be undertaken along approximately 2,000 metres of riparian zone along the Turon River near 
the township of Sofala, NSW (see Figure 1 for the locality of the proposal). 

This ecological impact assessment assesses the potential for impacts on ecological values at 
the site, with particular emphasis on threatened ecological communities, populations and 
species listed under the NSW Threatened Species Conservation Act 1995 (TSC Act) and 
Fisheries Management Act 1994 (FM Act), and Matters of National Environmental Significance 
(MNES) listed under the Commonwealth Environmental Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). Recommended mitigation measures to ameliorate potential 
impacts of the proposal are included in section 6 of this report. 

1.2 Background and proposal description 

Flood mitigation works were recommended in recent Floodplain Management Policy as the 
most efficient method to manage flood risks to the Sofala community. The Sofala Floodplain 
Risk Management Study recommended that the River Oaks (Casuarina cunninghamia) in the 
immediate upstream vicinity of the Crossley Bridge be removed, so as to help mitigate structural 
damage to the bridge during large flooding events (Cardno 2007). GHD has prepared a 
Vegetation Management Plan (VMP) to manage the thinning and rehabilitation of the vegetation 
along the Turon River at Sofala (GHD 2016). This plan recommends that the River Oaks be 
thinned to maintain a stems per hectare ratio that would be at the lower end of the benchmark 
for that vegetation type. This recommendation allows for positive outcomes by reducing the 
impact of flooding and maintaining a functioning ecosystem. The objective of the thinning 
program will be to maintain a stem density of less than 720 stems per hectare throughout the 
study area. Large areas of the study area have plant densities significantly higher than this, 
including the reach immediately to the north of the Sofala village and upstream of the bridge. 
Vegetation thinning would focus on the removal of smaller saplings and regenerating plants. 
Removal of large woody weeds (eg Willows) would also be carried out. Root balls would be 
retained to ensure bank stability (GHD 2016). Further detail of the vegetation thinning is 
provided in the VMP (GHD 2016). 

The main focus of this ecological impact assessment is the selective thinning of the River Oaks. 
Additional matters relating to the recreation strategy are also included. The proposal comprises 
the following key aspects: 

 Selective thinning of River Oaks to reduce the density of native riparian vegetation in the 
study area. Felling of trees will be carried out by hand to minimise ground disturbance, 
however a small mobile plant would be used to remove felled trees from the site. Access 
would be via an existing access track within the Sofala township on the southern side of 
the river and where possible, existing access tracks on the northern side of the river. 

 Construction and maintenance of a foot path network to provide for passive movement 
along the southern edge of the riparian corridor and a loop walk on the northern side of 
the river (Figure 2). 
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 Revegetation with a more diverse and suitable species composition in the disturbed area 
near Crossley Bridge (Figure 2).  

Works will be undertaken within 40 metres of the Turon River, which is defined as waterfront 
land under the Water Management Act 2000 (WM Act). Under the WM Act, local councils are 
exempt from the need to obtain a controlled activity approval for any controlled activities they 
carry out on waterfront land. An impact assessment is required to assess the potential for 
impacts on threatened biota listed under the TSC Act, FM Act and EPBC Act.. 

1.3 Terms and definitions 

The following terms are used in this report: 

The proposal: proposed flood mitigation works at Sofala, including thinning of vegetation along 
the Turon River. 

Subject site: the area in which vegetation thinning and revegetation will occur, which is the area 
extending approximately 500 metres upstream of Crossley Bridge at Sofala (see Figure 3). 

Study area: the subject site and any additional areas which are likely to be affected by the 
proposal, either directly or indirectly. In this assessment it includes the proposed flood mitigation 
works, including the subject site defined above, as well as adjacent native vegetation and 
downstream areas of the Turon River that may be indirectly impacted by the proposal. The 
study area also extends well upstream of the subject site to allow for a control site for aquatic 
surveys and monitoring. The proposed walking trail is included in the study area as this will have 
minimal impact on the waterfront land (see Figure 3).  

Locality: the area within a 10 kilometre radius of the subject site (see Figure 1).  

Threatened and migratory biota: Threatened species, populations and ecological communities 
that are listed under the TSC Act, FM Act and/or the EPBC Act and migratory species listed 
under the EPBC Act. 

1.4 Scope of assessment 
The scope of this Flora and Fauna Impact Assessment report is to: 

 Conduct a desktop assessment to compile a list of threatened or migratory biota 
previously recorded, or predicted to occur in the locality. 

 Describe the existing terrestrial environment of the study area, including flora species, 
vegetation communities, fauna species and habitats known or likely to occur. 

 Describe the existing aquatic environment of the study area, including aquatic species 
and habitats known or likely to occur. 

 Assess the value and conservation significance of native vegetation and habitats in the 
study area and the likelihood of occurrence of threatened biota based on the habitats 
present.  

 Assess impacts of the proposal, addressing potential effects on native flora and fauna 
and particularly threatened biota and their habitats. 

 Complete assessments of significance according to section 5A of the EP&A Act (the 
seven-part test) for threatened biota known or likely to occur in the study area and/or be 
affected by the proposal. 

 Complete assessments of significance for EPBC Act MNES known or likely to occur in 
the study area and/or be affected by the proposal. 
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 Recommend mitigation measures to reduce impacts on biodiversity values. 

 Provide concluding statements regarding the likely significance of impacts of the proposal 
on biodiversity values and on threatened biota or EPBC Act Matters of National 
Environmental Significance and the requirement or otherwise for further assessment or 
approvals at the State or Commonwealth level.  
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2. Legislative context 
2.1 NSW legislation 

2.1.1 Environmental Planning and Assessment Act 1979 (EP&A Act) 

The EP&A Act forms the legal and policy platform for proposal assessment and approval in 
NSW and aims to, among other things, ‘encourage the proper management, proposal and 
conservation of natural and artificial resources’. Under Section 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 Council with addressing Section 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 EPA 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 ‘7-part test’ is used to assist in the determination of whether a proposal is 
‘likely’ to impose a significant effect on threatened biota. Section 5A of the EPA Act has been 
addressed as part of this assessment and 7-part tests have been completed for relevant 
threatened species and ecological communities that are likely to be affected by the proposal 
and are presented in Appendix D. 

If a significant impact on threatened biota is likely, a Species Impact Statement (SIS) must be 
completed and a licence obtained pursuant to Part 6 of the TSC Act. No significant impacts on 
threatened biota are anticipated from the proposal, and an SIS is therefore not required (refer to 
Section 5). 

2.1.2 Threatened Species Conservation Act 1995 (TSC Act) 

The TSC Act provides legal status for biota of conservation significance in NSW. The Act aims 
to amongst other things, ‘conserve biological diversity and promote ecologically sustainable 
proposals’. 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, vulnerable species and 
communities listed under Schedule 2. 

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

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

 Requirements or otherwise for the preparation of Species Impact Statement (SIS). 
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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 site and hence 
could occur subject to the habitats present. 

 Targeted field surveys for threatened species listed under the Act. 

 Identification, assessment and mapping of threatened ecological communities (TECs) 
listed under the Act that have the potential to be affected by the proposal. 

 Identification of KTPs operating in the study area and the potential for the proposal to 
increase the operation of these KTPs. 

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

 Assessment of potential impacts on threatened biota. 

2.1.3 Fisheries Management Act 1994 (FM Act) 

The objects of the 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, 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. 

As for biota listed under the TSC Act, potential impacts on any of these threatened biota must 
be addressed through 7 part tests in accordance with Section 5A of the EPA Act. If a significant 
impact is likely, an SIS must be completed and a licence obtained pursuant to Part 7a of the FM 
Act. The proposal is considered unlikely to impact on any threatened biota listed under the FM 
Act (see Section 4.3.2). The proposal does not involve any dredging or reclamation that would 
require specific consideration under the Act. 

One of the objectives of the FM Act is to conserve key fish habitats which include aquatic 
habitats that are important to the maintenance of fish populations generally and the survival and 
recovery of threatened aquatic species. Coxs River and the Macquarie River and many of their 
tributaries are defined as key fish habitat. To assist in the protection of key fish habitats, the 
Department of Primary Industries (DPI) has produced the Policy and guidelines for fish habitat 
conservation and management (DPI 2013 update). This policy applies to the following 
developments, works or activities, each of which can impact on fish habitat: 

 Dredging or reclamation. 

 Impeding fish passage. 

 Damaging marine vegetation. 

 Desnagging. 
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The proposal would not comprise dredging, would not temporarily or permanently block fish 
passage, and would not impact any marine vegetation listed under the FM 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 is unlikely to result in desnagging or disturbance of 
snags. Some fallen trees may be removed from within the riparian vegetation which may act as 
snags during high flow periods of during floods.  

The FM Act has been addressed in this 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 site and hence 
could occur within the site, subject to the habitats present. 

 Assessment of aquatic habitats during terrestrial field surveys. 

 Assessment of impacts on threatened species, populations and ecological communities 
and their habitat listed under the FM Act.  

 Assessment of impacts on key fish habitat. 

2.1.4 Water Management Act 2000 (WM Act) 

The WM Act controls the carrying out of activities in or near water sources in NSW. ‘Water 
sources' are defined very broadly and include any river, lake, estuary or place where water 
occurs naturally on or below the surface of the ground, and NSW coastal waters. Under the WM 
Act, ‘waterfront land’ is defined as land within 40 m of a river, lake, estuary or shoreline. A river 
includes ‘any watercourse, whether perennial or intermittent and whether comprising a natural 
channel or a natural channel artificially improved’. If a ‘controlled activity' is proposed on 
‘waterfront land', an approval is required under the WM Act (Section 91E), however local 
councils are exempt from the need to obtain a controlled activity approval for any controlled 
activities that it carries out in, on or under waterfront land. 

Notwithstanding the exemption from obtaining a controlled activity approval, this ecological 
impact assessment has taken into account the objectives and principles of the WM Act. The 
protection or restoration of vegetated riparian areas is important to maintain or improve the 
geomorphic form and ecological functions of watercourses through a range of hydrologic 
conditions in normal seasons and also in extreme events. The objectives of the WM Act 
(Section 3) are to ‘provide for the sustainable and integrated management of the water sources 
of the State for the benefit of both present and future generations’. As discussed in this report, 
the proposal includes the revegetation of riparian areas to improve habitat values and water 
quality along the creeks in the study area. This will benefit both present and future generations. 
The water management principles as described in Section 5 of the WM Act have been 
considered in this report. The proposal would ensure that the quality of riparian vegetation is 
improved in the long term, which in turn would improve water quality. Mitigation measures 
provided in Section 6 would be implemented to ensure that potential impacts on the 
environment would be minimised.  

2.1.5 National Parks and Wildlife Act 1979 

The National Parks and Wildlife Act 1974 (NPW Act) provides the basis for the legal protection 
of native animals and plants in NSW. A wildlife licence is required under the NPW Act to harm 
or pick protected fauna and flora. All surveys were carried out under a Section 132C scientific 
licence (SL100146). 
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2.1.6 Noxious Weeds Act 1993 (NW Act) 

The 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 on the site should be assessed and controlled. 

There is one noxious weed species present in the study area which would require management 
during thinning and revegetation works, and may require ongoing control in the future (see 
section 4.2.2).  

2.2 Commonwealth legislation 

2.2.1 Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act) 

The purpose of the 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 proposal, a development, an undertaking, an activity 
or a series of activities, or an alteration of any of these things (DotE, 2013). 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 Environment Minister (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. 

 The Great Barrier Reef Marine Park. 

 Nuclear actions (including uranium mining). 

 A water resource, in relation to coal seam gas development and large coal mining 
development. 

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

 Desktop review to determine the MNES, in particular threatened biota and migratory 
species, that are predicted to occur within the locality of the proposed scheme 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 and migratory species, where required. 

 Assessment of potential impacts on MNES.  

Potential impacts on relevant MNES must be subject to assessments of significance pursuant to 
the EPBC Act Significant Impact Guidelines (DotE, 2013). If a significant impact on MNES is 
likely, a referral should be submitted to the Australian Government Department of the 
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Environment for a decision by the Minister on whether assessment and approval is required 
under the EPBC Act.

The factors listed in the EPBC Act significant impact guidelines (DotE 2013) were considered in 
conjunction with the assessments of significance included in Appendix D for threatened biota 
listed under the TSC Act. No significant impacts on MNES are anticipated as a result of the 
proposal, and a referral is not considered necessary (refer to Section 5). 

2.3 Other policies 

2.3.1 Groundwater Dependent Ecosystems 

Principle 5 of the NSW Groundwater Dependent Ecosystem (GDE) Policy (DLWC 2002) states 
that planning, approval and management of developments and land use activities should aim to 
minimise adverse impacts on groundwater dependent ecosystems by: 

 Maintaining, where practicable, natural patterns of groundwater flow and not disrupting 
groundwater levels that are critical for ecosystems. 

 Not polluting or causing adverse changes in groundwater quality. 

 Rehabilitating degraded groundwater systems where practical (DLWC 2002). 

This policy has been addressed through the assessment of ecosystems in the study area with 
respect to their reliance on groundwater, and recommendations for mitigation measures to 
prevent or minimise impacts on any GDEs that may be present see section 0 for more detail). 

2.4 Agency requirements 

Consultation with the Office of Environment and Heritage (OEH), Department of Primary 
Industries (DPI) (Fisheries) and NSW Office of Water (NOW) was carried out in 2014. This 
ecological impact assessment has been prepared to address the requirements relating to the 
assessment of impacts on biodiversity, including aquatic and terrestrial habitats and 
groundwater dependent ecosystems. 

2.5 Permits and licenses 

Terrestrial flora and fauna surveys were carried out under a Section 132C scientific licence 
(SL100146) issued under the National Parks and Wildlife Act 1979. Aquatic surveys were 
carried out under a NSW Department of Primary Industries (DPI) Scientific Collection Permit 
(P07/0142-4.0 & OUT13/22250).  
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3. Methods
3.1 Review of previous reports 

This ecological impact assessment is one of a number of technical reports that have been 
prepared for the proposal. The information presented in these reports has contributed to this 
assessment. Documents reviewed as part of this assessment included: 

 Sofala Works Implementation Plan (GHD 2012). 

 Sofala Vegetation Management Plan (GHD 2016). 

 Sofala Floodplain Risk Management Study (Cardno 1997). 

3.2 Database searches 

A desktop database review was undertaken to confirm and update information on threatened 
flora and fauna species, populations and ecological communities (biota) 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 subject site and locality (i.e. within a 10 
km radius of the site) that were reviewed prior to conducting field investigations included: 

 The Commonwealth Department of the Environment (DotE) Protected Matters Search 
Tool (PMST), for all Matters of National Environmental Significance (MNES) online 
database selected for a 10 km radius of the proposal (DotE, 2014a). 

 DotE online species profiles and threats database (DotE, 2014b). 

 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 of the proposal (OEH, 2014a).  

 OEH threatened biota profiles for descriptions of the distribution and habitat requirements 
of threatened biota (OEH, 2014b). 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.  

 The NSW vegetation types database (OEH, 2014c) to identify vegetation communities 
present in the study area. 

 Department of Primary Industries (DPI) online protected species viewer for records of 
threatened aquatic species in the locality (DPI, 2014a). 

 The NSW Department of Primary Industries (DPI) ‘Threatened Fish and Marine 
Vegetation – Find a Species by Geographic Region’ online search tool for Central West 
catchment area (DPI, 2014b). 

The habitat resources present at the site (determined during the site inspection) were compared 
with the known habitat associations/requirements of the threatened and migratory biota 
highlighted by the desktop review. This was used to determine the likelihood of each threatened 
ecological community, endangered population and threatened or migratory species occurring 
within the study area. The results of this assessment are presented in Appendix A. 
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3.3 Previous survey effort 

GHD conducted flora and vegetation surveys in the study area in 2011 to inform the Vegetation 
Management Plan (GHD 2016). The survey effort employed in the 2011 survey is described 
below. 

A preliminary vegetation map was compiled from aerial photography interpretation using a GIS. 
Polygons delineating varying canopy colour, texture and density were mapped prior to field 
investigations. Preliminary vegetation types were assigned to these polygons for field 
verification. 

The accuracy of the preliminary vegetation map was tested using four detailed quadrats (i.e. 20 
X 20 m) measuring plant cover-abundance (i.e. Braun-Blanquet scale) and 10 rapid quadrats 
(i.e. 10 X 10 m) measuring plant species presence/ absence. Survey results were analysed and 
used to adjust polygon classification. 

A larger 50 X 20 m plot measuring key vegetation and fauna habitat features was also 
completed at each of the detailed quadrat sampling locations. Data obtained from these larger 
plots was collected in a manner consistent with the methods specified by the BioBanking 
Assessment Methodology (DECCW, 2009). This data was used to evaluate vegetation condition 
against the reported benchmark values for the comparable BioMetric vegetation type (DECC, 
2008a). 

Intact native vegetation was classified into NSW Vegetation Types (OEH, 2014c). Vegetation 
within the study area was assessed against identification criteria for State and Commonwealth 
listed threatened ecological communities (TECs): critically endangered ecological communities 
(CEECs), endangered ecological communities (EECs) and vulnerable ecological communities 
(VECs). Vegetation and habitats was compared with descriptions provided in OEH (2014b) and 
DotE (2014b) profiles. 

3.4 2015 survey methodology 

Field surveys for the current study area were conducted by three ecologists between 14-16 
January 2015. The survey methodology for terrestrial and aquatic flora and fauna surveys is 
described below. The survey methodology was designed to build on the previous surveys 
undertaken by GHD (2016) through undertaking additional field surveys targeting fauna and 
aquatic habitats, as this had not been part of the scope of the original survey. 

3.4.1 Flora and vegetation survey 

Ground-truthing of vegetation mapping 

Previous vegetation mapping of the study area (GHD 2016) was ground-truthed in the field to 
verify the current location and extent of vegetation. Any necessary adjustments were made by 
hand on aerial photographs and by capturing waypoints on a hand-held GPS unit.  

Vegetation within the study area was assessed against identification criteria for State and 
Commonwealth listed TECs. Vegetation and habitats were compared with descriptions provided 
in OEH (2014b) and DotE (2014b) TEC profiles. 

Targeted threatened flora surveys 

The habitat requirements for threatened flora predicted to occur by the desktop assessment 
were identified prior to the field survey. Those requirements were then compared with the 
habitats present within the site during the field survey and an assessment of the likelihood of 
occurrence was completed based on consideration of known distributions, previous records in 
the locality and habitat requirements for each species. Searches for threatened plants in areas 
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of suitable habitat were conducted during all traverses across the study area, typically when 
walking between aquatic survey sites or similar. 

The timing of field surveys (January 2015 (summer)) was not ideal for the 
detection/identification of some cryptic species e.g. those that flower in spring or which require 
specific climatic events to trigger flowering (if present).  

The habitat assessment conducted for the study area allowed for identification of potential 
habitat for cryptic 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 study area in order to predict 
potential impacts of the proposal, with particular emphasis on threatened biota and their 
habitats. The field survey aimed to identify areas of suitable habitat for cryptic species were 
possible. 

3.4.2 Terrestrial fauna survey 

A variety of techniques were used for fauna surveys within the study area to compile a fauna 
species list, target threatened fauna species and assess habitat values. Detailed descriptions of 
survey techniques are outlined below. All observations of fauna habitat and direct fauna 
observations were recorded on proforma field data sheets. Survey locations are indicated on 
Figure 3. 

Fauna habitat assessment 

Habitat assessments were undertaken throughout the study area, including active searches for 
potential shelter, basking, roosting, nesting and/or foraging sites. Specific habitat features and 
resources such as cobble areas, food trees, the density of understorey vegetation, 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 study area following the desktop review) were identified prior to 
fieldwork. Habitat criteria were based on information provided in OEH and DotE threatened 
species profiles, field guides, and the knowledge and experience of GHD field ecologists. Fauna 
habitat assessments aimed to identify potential habitat for these species. Habitat assessment 
assists in the compilation of a comprehensive list of threatened fauna species that are predicted 
within the study area, 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. 

 Burrows, dens and warrens. 

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

 Specific food trees and evidence of foraging. 

 Presence of potential habitat for frog species, in particular the threatened Booroolong 
Frog (Litoria booroolongensis). 

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

Spotlighting and call playback 

Spotlighting was carried out on two evenings in the study area by two ecologists. Surveys were 
conducted along the edges of the Turon River using Led Lenser torches and head lamps. Call 
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playback for the threatened Barking Owl (Ninox connivens) and Booroolong Frog (Litoria 
booroolongensis) was conducted in conjunction with spotlighting. Call playback for the Barking 
Owl was carried out at fixed positons, while call playback for the Booroolong Frog was 
undertaken along the entire spotlighting route (see Figure 3). These species had been recorded 
previously within 20 km of the study area (see Appendix A).  

Anabat 

Microbat ultrasonic echolocation call recordings (Anabat surveys) were undertaken at two 
location in the study area. Fixed recordings were undertaken from dusk until the following 
morning. Calls were identified using zero-crossing analysis and AnalookW software (version 
3.8v, Chris Corben 2012) 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 local bat records from the Atlas of 
NSW Wildlife (OEH 2014a). 

Diurnal bird surveys 

Targeted surveys for diurnal birds were undertaken throughout the study area within two hours 
of dawn on two mornings. Surveys followed the area search method, where searches were 
conducted in a set area over an hour. Areas searched corresponded to the locations where 
spotlighting and frog call playback were also carried out (see Figure 3). Birds were identified by 
observation with binoculars and/or call identification. Opportunistic observations were also 
recorded throughout other surveys. 

Opportunistic observations 

Opportunistic and incidental observations of fauna species were recorded at all times during 
field surveys.  

3.4.3 Aquatic survey methodology 

Location of aquatic survey sites 

Four sites, each comprising a 100 metre reach, were surveyed following the aquatic survey 
methods described below. Locations of aquatic sites are detailed in Table 1 and mapped on 
Figure 3. The site coordinates provided in Table 2 are approximately the middle of each 
assessed reach. This study design provides an assessment of a control site located upstream of 
potential impacts, one site within the potential impact area, one site immediately downstream of 
the impact area and one site about 500 metres downstream of the impact area. This design 
establishes aquatic habitat conditions prior to the proposed works and provides a baseline for 
an ongoing monitoring program following implementation of the proposal, if required. 

Table 1 Location of aquatic survey sites 

Site Site
Code 

Site Location Description Latitude Longitude 

Site 1 SOF1 Downstream end of study area (downstream 
site) 

-33.080555 149.689225 

Site 2 SOF2 Adjacent to cleared camp site (downstream 
site) 

-33.080555 149.689225 

Site 3 SOF3 Adjacent to Sofala township (impact site) -33.079778 149.692956 

Site 4 SOF4 Upstream end of study area (upstream site) -33.083335 149.696683 
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Site Information and Habitat Assessment  

Site information data was recorded during field surveys and included site location information 
and photographs; in situ water quality; geomorphology, instream and riparian vegetation, and 
aquatic habitat assessment; assessment of disturbances related to human activities (NSW 
AUSRIVAS; Turak et al., 2004); modified riparian, channel and environmental (RCE ) inventory 
(Chessman et al., 1997); Reference site condition selection criteria (DNRM, 2001); 
macroinvertebrate habitat and sample collection; and fish habitat and sampling data. Data was 
entered into an electronic database in the field. Habitat assessment reports generated by the 
database are included in Appendix C. 

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. Estimates of channel morphology characteristics were made including 
stream width (wetted width in meters), bank full width (mean width between top of banks), and 
estimated depth. The condition and habitat suitability for threatened biota of the river reach in 
the study area was also noted. Photographs of each site were taken as a further record of 
physical conditions observed at the time of assessment. 

Stream reach geomorphology and 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 m section of the 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 study area, and identify any areas of potential habitat for threatened aquatic 
fauna species. 

The modified RCE inventory (Chessman et al. 1997) was used to assess aquatic and riparian 
habitats against thirteen categories providing a score ranging from 0 to 4 for each category. 
Each score, in each category, has a description of habitat condition which provides a consistent 
basis to descriptively assess and compare sites. Higher scores indicate better quality, less 
disturbed habitats and the total score provides an overall assessment of habitat conditions. This 
also allows for assessment against categories of recommended actions to address aquatic 
habitat condition as identified in Table 2.

Table 2 Modified RCE Total score, status, class and descriptions of 
recommended actions to address aquatic habitat condition 

RCE Total 
Score 

RCE Status RCE
Class 

Recommended Action 

0-11 Poor V Complete structural reorganization 

12-21 Fair IV Major alterations required 

22-31 Good III Minor alterations needed 

32-41 Very Good II Selected alterations and monitoring for changes 

42-52 Excellent I Biomonitoring and protection of the existing status 

Assessment of habitat condition based on DNRM (2001) was used to rate the level of impact for 
ten possible impact categories on a scale from extreme impact (1) to no impact (5). These 
scores were added together and a total score for the site calculated with a possible maximum 
score of 50, in order to indicate the level of possible anthropogenic impacts at the site. 

In situ water quality 

In situ physico-chemical water quality parameters were measured at each of the sites using a 
YSI 600QS multi-parameter water quality meter, calibrated in accordance with QS/QA (Quality 
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System/Quality Assurance) requirements and the manufacturer’s specifications prior to its use 
in the field. Water quality measurements were taken between 10-30 cm depth within an edge 
and riffle habitat at the four sites. Parameters measured included temperature (°C), electrical 
conductivity (μS/cm), turbidity (NTU), dissolved oxygen (mg/L and % saturation) and pH.  

Macroinvertebrate surveys 

Timing and validity of sample collection 

Following the AUSRIVAS macroinvertebrate sampling methodology for NSW (Turak et al.,
2004), macroinvertebrate sample collection should be conducted in autumn (March 15 to June 
15) or spring (September 15 to December 15) as these are recognised as periods of peak 
macroinvertebrate activity and the optimal time to collect a diverse and representative sample. 
As this survey was conducted in summer (January 2015), the samples collected should not be 
considered comprehensive, rather they are a general indication of the macroinvertebrate 
community within the study area. If ongoing monitoring were required, macroinvertebrate 
sample collection should be conducted during the NSW AUSRIVAS autumn and/or spring 
sampling periods. 

Sample collection methods 

Field sampling following Rapid Bioassessment (RBA) protocols was undertaken in accordance 
with the NSW AUSRIVAS Sampling and Processing Manual (Turak et al., 2004). At each site, 
one edge and one riffle sample was collected with the diversity of microhabitats within these 
habitats considered and sampled accordingly. Samples were preserved in 70% ethanol for lab 
analysis and clearly labelled with information including site, habitat, sampling method, date and 
sampler. 

Laboratory identification 

Macroinvertebrates were examined using Wild Heerbrugg stereo-dissection microscope with a 
zoom capability between 6-50x. Freshwater macroinvertebrates were identified using published 
taxonomic keys, unpublished working keys and an extensive reference collection maintained by 
GHD following protocols identified in Hawking (2000). Most macroinvertebrates were identified 
to Family level with some exceptions following standard conventions of the NSW AUSRIVAS 
sampling and processing manual (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. Macroinvertebrate data collected 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. This may 
be important, particularly if the taxonomy changes significantly in the future or revision of 
species level taxonomic data is required. GHD will ensure that archived samples are retained 
for the life of the project or a minimum of five years.  

Macroinvertebrate data analysis 

The data analysis adopted provides a list of the macroinvertebrate taxa (taxonomic levels as 
specified by NSW AUSRIVAS requirements) observed in the study area. It also provides indices 
allowing for a broad assessment of the condition or “health” of sites and allows a comparison 
between sites based upon community structure and defined habitat characteristics.  
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The statistical approach for data analyses in this project, discussed below, is designed to 
achieve the key objectives of developing an understanding of, and to gain a baseline condition 
of, the health of the macroinvertebrate communities prior to commencement of the proposed 
riparian vegetation thinning works. 

The analysis techniques employed on macroinvertebrate data include: 

 Taxa Richness Index (including EPT Taxa Index)  

o Richness refers to the number of different taxa contained in a sample. The EPT taxa 
index refers to the proportional representation of key macroinvertebrate taxa 
belonging to the Ephemeroptera, Plecoptera and Trichoptera groups. EPT taxa are 
known to be more sensitive to anthropogenic disturbances and thus are a good 
indicator of aquatic ecosystem condition. 

o Low EPT ratios (ie EPT taxa compared to total taxa) may suggest either habitat is 
unsuitable for these taxa or some anthropogenic disturbance is present. Site with 
higher EPT ratios may suggest more pristine environments, complex habitats, or 
larger natural variations in aquatic life.  

 SIGNAL 2 Biotic Index (Chessman, 2003) 

o SIGNAL 2 (Stream Invertebrate Grade Number Average Level - Version 2) 
(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). Each taxon is assigned a grade from 1 
(tolerant) to 10 (sensitive) based on eco-toxicity assessment data. The average of the 
grades for each site is used as the SIGNAL 2 score. Those families in a sample for 
which no grade can be assigned are excluded from the analysis. The calculation of 
the SIGNAL 2 score has not been weighted in regards to the abundance of 
organisms. 

o SIGNAL2 scores can be mapped on a biplot against taxa richness. High values of 
both SIGNAL2 scores and number of families indicates good habitat and chemically 
dilute water, low SIGNAL2 scores with high family diversity can indicate high salinity 
or nutrient levels, high SIGNAL2 and low diversity indicate toxic pollution or harsh 
physical conditions, and low SIGNAL2 scores and low taxa richness usually indicate 
urban, industrial or agricultural pollution. 

Fish surveys 

Community based ecological assessments ideally require that the capture probability of each 
species is proportional to its absolute abundance at each site. The use of multiple sampling 
methods increases the probability of capturing all species in heterogeneous habitats. The 
pooled sample obtained from several methods more closely represents the entire fish 
assemblage at a site, reducing sampler bias that would be introduced in a single method 
(Gehrke et al, 1999). Several sampling techniques were employed for this study in an effort to 
capture as many different species as possible as described below. 

All fish captured were identified to species level and the total length (TL) of the first 50 
specimens captured at each site was measured. 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.  
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Backpack electrofishing 

Electrofishing was conducted in accordance with the Australian Code of Electrofishing Practice 
(1997). Electrofishing is a non-lethal active sampling technique, most effective in clear, shallow 
waters less than 1 m in depth. At each site the reach was surveyed using a Smith-Root 
backpack electrofisher (model LR24 with maximum output of 990 V and 40 amps peak, 4 amps 
continuous, with infinitely variable settings). This technique was not used where the depth, 
instream habitat or substrate was unsuitable for safe operation.  

Bait traps 

Bait traps were used at all sites where water depth was suitable. Six collapsible baitfish traps 
(250 mm x 250 mm x 450 mm; 5 mm mesh) each baited with fish flavoured cat biscuits were set 
along the bank and adjacent to cover (vegetation, snags etc) where present. Bait traps were left 
overnight. 

Fyke nets 

A single-winged fyke net (1.2 m x 0.8 m opening – 6 mm mesh, 10 m wing) was set with the 
mouth of the net facing downstream and the cod end tied above the water level to avoid 
mortality of non-target air breathing biota such as turtles. The net was set in a shallow, slow 
flowing section of the river and left overnight. 

3.5 Weather conditions 

Weather conditions were warm and sunny during surveys with no rain or wind. There had been 
about 30mm of rain in Bathurst and about 45 mm of rain in Lithgow over the week preceding the 
field survey. Observations for the Bathurst weather station (063005), located about 40km south 
of the study area are provided in Table 3. Note that weather conditions in the study area would 
likely be different due to the distance and higher elevation. 

Table 3 Weather conditions during surveys 

Date Minimum
Temperature (°C) 

Maximum
Temperature (°C) 

Rainfall (mm) 

14/01/2015 18.0 23.5 9.4

15/01/2015 13.8 25.6 0.2

16/01/2015 10 25.0 0

3.6 Survey limitations 

The field surveys built on previous work conducted in the study area by GHD (2016). The 
survey effort was determined based on the habitats present and landscape context of the study 
area, and took into consideration the previous surveys conducted in the study area. Fauna 
surveys (ie trapping) were not considered necessary given the limited impacts likely to result 
from the project on arboreal and terrestrial mammals.  

Given the duration, extent and timing of the field surveys it is likely that some species that occur 
in the study area (permanently, seasonally or transiently) were not detected during the survey. 
These species are likely to include: flora species that flower at other times of year as well as 
annual, ephemeral or cryptic species; and frogs which call at other times of year or after heavy 
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 allows for identification of habitat resources 
for such species, in order to make an assessment of their likelihood of occurring within the study 
area. As such, the survey was not designed to detect all species, rather to provide an overall 
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assessment of the ecological values within the study area in order to predict potential impacts of 
the proposal, with particular emphasis on TECs, threatened species and their habitats. 

3.7 Likelihood of occurrence of threatened biota 

The likelihood of threatened and migratory biota occurring in the study area was assessed 
based on presence of records from the locality since 1990, species distribution and habitat 
preferences, and the potential suitability of habitat in the study area assessed during the field 
survey. The results of this assessment are provided Appendix A. 
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4. Existing environment 
4.1 Site context 

4.1.1  Location and land uses 

The study area is located along the Turon River of the Central West catchment management 
area (CMA) in Sofala. Sofala is located approximately 42 kilometres north of Bathurst and is 
located within the Bathurst Regional Council LGA (Figure 1). The Turon River, a tributary of the 
Macquarie River, has a catchment area of 883 km2 at Sofala.  

Surrounding land uses include residential areas, agriculture (predominately sheep and cattle 
grazing), and areas of woodland. 

4.1.2 Hydrology

The Turon River flows through Sofala southwest into the Macquarie River. At Sofala, the Turon 
River has a gravel bed and is subject to erosion during flood events. A review of flood gauging 
data at Sofala since 1947 revealed the largest recorded flood at Sofala was the 1986 event. The 
1986 event had an estimated peak flow that exceeded the 1% AEP flow that was derived from a 
flood frequency analysis.  

4.1.3 Geology and soils  

The landform surrounding the site ranges from undulating hills to steep, rocky country often 
covered with dense native vegetation. The immediate channel of the Turon River is 
characterised by gravel shoals that are mobile in flooding events with the defined channel 
moving in a lateral manner after such events.  

The dominant underlying geology of the Bathurst region is Bathurst Granite with basalt 
occurring at Mount Panorama and Mount Stewart. The Bathurst Granite is dominated by 
intermediate parent materials, which form such soils as the non-calcic brown soils and yellow 
soils in the less well drained locations (Terra Consulting 2003). 

The Non-Calcic Brown Soils are the dominant soils of Bathurst and occur on slopes of 
undulating to rolling hills on the Bathurst Granite. Topsoils range from sandy loam to loam. They 
have a moderate water holding capacity, are pH neutral, have moderate chemical fertility and 
have a moderate erosion hazard.

4.2 Flora and vegetation 

4.2.1 Flora species 

A total of 38 native plant species and 79 exotic species were observed within the native 
vegetation of the study area (refer to Appendix B). The Poaceae (grasses, 23 species, 11 
native) and Asteraceae (daisies; flowering herbs and sub-shrubs, 16 species, three native) were 
the most diverse families recorded. No threatened flora species were recorded.  

4.2.2 Noxious weeds 

Blackberry complex (Rubus fruticosus sp. agg.), a Class 4 declared noxious weed within the 
Upper Macquarie County Council control area, was abundant throughout much of the study 
area. The control requirements for this species are as follows: 

“The growth of the plant must be managed in a manner that continuously inhibits the ability of 
the plant to spread and the plant must not be sold, propagated or knowingly distributed”.
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4.2.3 Vegetation type 

One native vegetation type is present in the study area: River Oak forest and woodland of the 
NSW South Western Slopes and South Eastern Highlands Bioregions (DECCW, 2008a) 
(Photograph 1 and Photograph 2). This vegetation forms part of the 'Eastern Riverine Forests’ 
vegetation class and ‘Forested Wetlands’ vegetation formation.  

This vegetation typically forms on gravels, sands and loams on various substrates along major 
watercourses in the NSW South Western Slopes Bioregion and western edge of the Southern 
Highlands Bioregion, including the Macquarie River and its main tributaries. Estimated clearing 
of this vegetation type within the South Western Slopes Bioregion ranges between 45% to 85% 
of pre-European cover. Areas where clearing extents exceed 70% are classified as over-cleared 
landscapes. This vegetation type is not a threatened ecological community listed under the TSC 
or EPBC Acts. Figure 4 shows the extent of this vegetation within the subject site and broader 
study area. 

The most common species present is the River Oak (Casuarina cunninghamiana), which forms 
a dominant tree canopy cover of varying height and density. This species is present along the 
banks of the river and the associated river flats. Other native tree canopy species observed 
included Blakely's Red Gum (Eucalyptus blakelyi), Yellow Box (Eucalyptus melliodora), Manna 
Gum (Eucalyptus viminalis). These eucalypts tend to occur upslope of the river banks. 
Occasional Willows (Salix sp.) are also present. 

Occasional native shrub species were observed and included Native Blackthorn (Bursaria 
spinosa), Sticky Hop-bush (Dodonaea viscosa) and Tree Violet (Melicytus dentatus). Native 
understorey species included Acaena spp., Aristida spp., Windmill Grass (Chloris truncata),
Common Couch (Cynodon dactylon), Cyperus spp., Kidney Weed (Dichondra repens),
Geranium spp., Rush (Juncus australis), Spiny-headed Mat-rush (Lomandra longifolia),
Weeping Grass (Microlaena stipoides var. stipoides), Persicaria spp., Tussock (Poa
labillardierei var. labillardierei), Rytidosperma spp., Senecio spp. and Stinging Nettle (Urtica 
incisa). A high density of environmental weeds were also present, often dominating the 
understorey of the study area, particularly in the vicinity of Sofala township. Incidence of native 
understory and groundcover increased with distance from Sofala.  

Photograph 1 – River Oak forest and 
woodland adjacent to the Turon River 

Photograph 2 – Willow and weeds adjacent to 
River Oak forest and woodland 
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4.2.4 Groundwater dependent ecosystems 

The NSW Groundwater Dependent Ecosystem (GDE) Policy defines GDEs as ecosystems, 
which have their species composition, and their natural ecological processes determined by 
groundwater (DLWC 2002). The Policy defines groundwater as the water beneath the earth’s 
surface that has filtered down to the zone where the earth or rocks are fully saturated (DLWC 
2002). Ecosystems vary dramatically in the degree of dependency of groundwater, from having 
no apparent dependence through to being entirely dependent on it (DLWC 2002). With the 
exception of the Great Artesian Basin’s mound springs, the level of scientific understanding of 
the role that groundwater plays in maintaining ecosystems in Australia is generally low (DLWC 
2002). 

Hatton and Evans (1998) recognize four types of groundwater dependent ecosystems, based 
mainly on vegetation (DLWC 2002). Of these, two may be relevant to the investigation area: 
terrestrial vegetation and base flow in streams. These are discussed below. 

Terrestrial vegetation

Shallow groundwater can support terrestrial vegetation, such as forests and woodlands, either 
permanently or seasonally (DLWC 2002). River Oak open forest within the investigation area 
may fall into this category. The Atlas of Groundwater Dependent Ecosystems maps this 
vegetation type elsewhere in the locality as having a moderate potential for groundwater 
interaction. 

Base flows in streams 

River flow is often maintained largely by groundwater, which provides base flows long after a 
rainfall event (DLWC 2002). The base flow typically emerges as springs or as diffuse flow from 
saturated sediments or rock underlying the stream and banks and may be crucial for in-stream 
and near-stream ecosystems (DLWC 2002). For example, Platypus feed upon invertebrates, 
such as dragonfly and mayfly larvae, which live in the riffle habitats. Reducing the base flow to 
groundwater-fed streams could dry out the riffles and reduce the invertebrate populations. This 
would have direct impacts on predators of invertebrates, such as the Platypus (DLWC 2002). 

It is estimated that in NSW on average up to 40% of any river’s flow duration is made up of 
groundwater-fed baseflow (DLWC 2002). Ecosystem dependence is not only related to the 
amount of base flow, but also to other flow factors such as seasonal variability (DLWC 2002).  

The Atlas of Groundwater Dependent Ecosystems maps the Turon River at Sofala as having 
moderate potential for groundwater interaction. Smaller feeder streams in the locality have high 
potential for groundwater interaction. 

4.3 Terrestrial fauna and habitats 

4.3.1 Terrestrial fauna species 

A total of 61 terrestrial fauna species were positively recorded within the study area. This 
included five frog species, four reptile species, 42 bird species (two introduced species), and 
four terrestrial or aquatic mammal species and six microchiropteran bat species. An additional 
six microchiropteran bats were also potentially recorded using echolocation call analysis.  

Two threatened species were positively identified in the study area: 

 Booroolong Frog (Litoria booroolongensis), listed as an endangered species under the 
TSC Act and the EPBC Act.  

 Eastern Bentwing Bat (Miniopterus schreibersii oceanensis), listed as a vulnerable 
species under the TSC Act. 
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One additional threatened bat species, the Eastern Cave Bat (Vespadelus troughtoni), listed as 
a vulnerable species under the TSC Act, was possibly recorded using echolocation call 
analysis. The quality of the call was not good enough to distinguish the calls from two common 
Vespadelus species that had also been recorded definitely in the study area.  

The Gang-gang Cockatoo (Callocephalon fimbriatum), listed as a vulnerable species under the 
TSC Act, was recorded adjacent to the study area in Sofala township. 

The full list of fauna species recorded is presented in Appendix B. Threatened fauna that were 
recorded or may occur are discussed below in section 4.3.2 in respect to the various habitat 
types and summarised in section 4.5. 

4.3.2 Terrestrial fauna habitats 

Riparian woodland 

Riparian woodland in the study area provides habitat for a range of native fauna species. A 
relatively diverse range of birds were recorded. Small birds included the Yellow-rumped 
Thornbill (Acanthiza chrysorrhoa), Superb Fairy-wren (Malurus cyaneus) and Red-browed Finch 
(Neochmia temporalis), particularly among the shrubs and weeds. Larger birds observed in the 
canopy included the Nankeen Night Heron (Nycticorax caledonicus), Pied Currawong (Strepera 
graculina), Laughing Kookaburra (Dacelo novaeguineae) and White-winged Chough (Corocrax 
melanoramphos). Two small kingfisher species were observed, the Azure Kingfisher (Ceyx 
azureus) and the Forest Kingfisher (Todiramphus macleayii). These species would forage on 
the many small fish present in the river. A family of Brown Goshawks (Accipiter fasciatus) were 
also observed. This species feeds on a wide variety of fauna. 

A number of microbat species were recorded using call echolocation analysis. These included 
the hollow-roosting Gould's Wattled Bat (Chalinolobus gouldii), Chocolate Wattled Bat 
(Chalinolobus morio), Large Forest Bat (Vespadelus darlingtoni), Little Forest Bat (Vespadelus 
vulturnus) and Southern Forest Bat (Vespadelus regulus). One cave-roosting species, the 
threatened Eastern Bentwing Bat (Miniopterus schreibersii oceanensis) was positively recorded, 
and one species, the Eastern Cave Bat (Vespadelus troughtoni) was possibly recorded. All bat 
species present would regularly forage for flying insects along the river.  

Few hollow-bearing trees are present in the study area. Most hollows observed were small, 
providing potential roosting habitat for the hollow-roosting microbats noted above. Many trees 
within flaking bark were also present, which would also provide roosting habitat for these 
microbats. No large hollows suitable for birds such as the Gang-gang Cockatoo or Barking Owl 
were observed in the subject site. Cave roosting microbat species may roost temporarily under 
Crossley Bridge, or in cracks or crevices in rock outcrops or vertical alluvial banks. Old mine 
shafts and disused buildings in the locality are also likely to provide roosting habitat for these 
species. 

Terrestrial mammals recorded included the Eastern Grey Kangaroo (Macropus giganteus) and 
Common Wombat (Vombatus ursinus). These species would forage along the river flats and 
river banks. A number of wombat burrows were observed. No arboreal mammals were recorded 
during spotlighting, possibly due to the lack of large hollows. 

Reptiles typical of riparian environments were observed, including the Eastern Water Dragon 
(Physignathus lesueurii) and Eastern Water-skink (Eulamprus quoyii). Small skinks 
(Lampropholis spp.) were observed in leaf litter. The Red-bellied Black Snake (Pseudechis 
porphyriacus) is also likely to occur. 

The Turon River riparian area is mostly vegetated, and is likely to comprise an important wildlife 
corridor, linking heavily vegetated areas to the east and west. The Sofala township and 
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immediately surrounding areas are mostly cleared. Many fauna species would use the riparian 
corridor for movement, and to travel between other areas of nearby vegetation. 

Aquatic habitats 

The Turon River in the study area comprises a combination of pools and riffles. Recent rain had 
lead to good flow along the river, with depths ranging from about 10 cm to 2 m in a deep pool 
downstream of the bridge. Creek banks varied between cobbled and pebbled areas, vertical 
granite cliffs, high alluvial banks and low, vegetated banks.  

Water birds observed along the river included the Pacific Black Duck (Anas superciliosa),
Australian Wood Duck (Chenonetta jubata) and White-necked Heron (Ardea pacifica). Two 
kingfisher species, the Azure Kingfsher (Alcedo azurea) and an unidentified kingfisher (Alcedo
sp.), were also recorded foraging along the river.  

Mammal fauna that rely on aquatic environments include the Water Rat (Hydromys 
chrysogaster) and Platypus (Ornithorhynchus anatinus). Two Water Rats were observed during 
the 2015 survey (one upstream and one downstream of the bridge). Platypus were observed 
swimming in a large pool downstream of Crossley Bridge during the 2011 surveys (GHD 2016). 

The riparian environments of the Turon River provide suitable habitat for frog species, such as 
the endangered Booroolong Frog (Litoria booroolongensis), which is regarded as an obligate 
stream species (i.e. exclusively lives within the stream environment). The Booroolong Frog has 
previously been recorded upstream of Sofala on the Turon River (OEH 2015a). One adult was 
observed in a small area of cobbles adjacent to a large pool downstream of the bridge on the 
first night of spotlighting (Figure 4). A possible juvenile was also observed nearby along a larger 
expanse of cobbles adjacent to the same pool (Photograph 3). A juvenile frog was observed 
about 300 m upstream of the bridge on the second night, on a cobble bar within the river 
(Photograph 4). Calls of two other individuals were heard from nearby cobbled areas. Other 
common riparian species observed included the closely related Lesueur’s Frog (Litoria lesueuri)
and also the Eastern Banjo Frog (Limnodynastes dumerilii). The Common Eastern Froglet 
(Crinia signifera) was heard calling from near the river, and the Spotted Grass Frog 
(Limnodynastes tasmaniensis) was heard calling from grassed areas away from the river.  

Photograph 3 – Cobble habitat adjacent to a 
large pool 

Photograph 4 – Cobble habitat adjacent to 
riffles
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4.4 Aquatic species and habitats 

4.4.1 Aquatic species 

Macroinvertebrates 

A total of 46 macroinvertebrate taxa were identified across the study area. A summary of the 
key orders recorded is provided in Table 4. A full list of taxa (Family/Sub-family taxonomic levels 
as required by NSW AUSRIVAS) recorded is provided in Appendix B.  

Table 4 Macroinvertebrate Orders and SIGNAL 2 values for taxa observed 
in the study area 

Class/Order Common Name/s SIGNAL 2 
Grade (Order) 

Average SIGNAL 2 Grade 
(Family)

Bivalvia Bivalves 3 4.00 

Coleoptera Beetles 5 4.42 

Decapoda Shrimp, Prawns and Yabbies 4 3.50 

Diptera Flies (larvae) 3 3.65 

Ephemeroptera Mayflies 9 5.82 

Gastropoda Snails 1 1.67 

Hemiptera True Bugs 2 2.45 

Lepidoptera Aquatic Caterpillars 2 3.00 

Megaloptera Alderflies 8 7.00 

Odonata Dragonflies and Damselflies 3 4.70 

Oligochaeta Worms 2 N/A

Trichoptera Caddisflies 8 5.20 

Turbellaria Flatworms 2 2.00 

Average SIGNAL 2 Grade 4 3.95 

These results indicate most groups present have a high to moderate tolerance of environmental 
conditions, however some less tolerant groups (eg Alderflies) are also present.  

A summary of the macroinvertebrate indices for each of the survey sites is provided in Table 5. 
Taxa richness values were consistent across all sites and between habitats although variation in 
taxonomic composition between habitats was evident. Higher EPT taxa richness and SIGNAL 2 
scores were recorded for riffle habitats. Riffle taxa generally utilise external gills to acquire 
oxygen from the higher concentrations commonly dissolved in well mixed flowing waters of riffle 
habitats. A dependence on dissolved oxygen generally makes these taxa highly sensitive to 
changes to flow and water quality, particularly increases in turbidity and suspended solids, often 
related to bank and riparian habitat disturbance.  

Table 5 Summary of macroinvertebrate indices 

Site Code Habitat Taxa
Richness 

EPT Taxa 
Richness 

SIGNAL 2 
Taxa

Richness 

SIGNAL 2 
(Order) 

SIGNAL 2 
(Family)

Site 1 
Edge 17 4 17 4.29 3.47 

Riffle 20 6 19 5.00 4.68 

Site 2 
Edge 21 5 20 4.19 3.25 

Riffle 18 6 17 5.28 5.12 

Site 3 
Edge 22 5 22 4.18 3.73 

Riffle 20 5 19 4.60 4.26 
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Site Code Habitat Taxa
Richness 

EPT Taxa 
Richness 

SIGNAL 2 
Taxa

Richness 

SIGNAL 2 
(Order) 

SIGNAL 2 
(Family)

Site 4 
Edge 19 5 19 4.26 3.47 

Riffle 21 6 20 4.95 4.80 

Most sites fell in the quadrant that indicates some effect of salinity or nutrients (high taxa (>19) 
and low (<5) SIGNAL2 score). One site (Site 1 edge) potentially indicates some level of 
agricultural pollution, and one site (Site 2 riffle) potentially indicates harsh physical conditions or 
pollution. These results are not unexpected given the surrounding agricultural land use and 
nearby township. 

The EPT taxa ratio ranged between 23% (Site 3 edge) and 33% (site 2 riffle). This indicates 
some anthropogenic disturbance is present, which corresponds to the SIGNAL2 results. 

Fish

A summary of fish species observed in the study area during the recent aquatic surveys is 
provided in Table 6. A total of five fish species were recorded in the study area, two of which, 
Cyprinus carpio (Carp) and Gambusia holbrooki (Eastern Gambusia) are exotic species. Of the 
native species observed Maccullochella peelii (Murray Cod) is listed as a vulnerable species 
under the EBPC Act. The presence of Murray Cod, individuals of which were juvenile 
specimens, is likely to be a result of recent fish stocking. Local residents and Bathurst City 
Council staff indicated that stocking of several native species, including Murray Cod, had 
occurred as little as one week prior to the field survey. One local resident reported that NSW 
DPI had recently provided locals with fingerlings of several native fish species for release into 
the Turon River. This is part of DPI’s fish stocking program for NSW inland recreational fisheries 
(DPI 2015)   

Table 6 Summary of fish survey results within the study area (* NSW DPI 
Class 3 Noxious species; ^EBPC status vulnerable) 

Species Common Name Nu
mb
er

Length (mm) Native/
Exotic Min Avg Max

Cyprinus carpio* Carp 9 75 99 138 Exotic 

Galaxias olidus Mountain Galaxias 47 33 50 75 Native 

Gambusia holbrooki* Eastern Gambusia 22 18 30 47 Exotic 

Hypseleotris galii Firetail Gudgeon 1 43 43 43 Native 

Maccullochella peelii^ Murray Cod 2 47 47 48 Native 

Galaxias olidus (Mountain Galaxias) dominated the endemic native fish community and was 
observed at all sites in high abundance. This species is widely distributed throughout south-
eastern Australia, from southern Queensland through to South Australia. The Mountain 
Galaxias is quite a variable small fish, and a recent revision of the species has proposed that 
this species complex represents 15 separate species, many of which have separate and defined 
ranges (Raadik, 2011).  

4.4.2 Aquatic habitats 

Details of the aquatic habitat assessments for each of the aquatic survey sites can be found in 
Appendix C. A summary of the aquatic habitats present at the four sites is provided below. 
Descriptions of aquatic habitat follow the RCE assessment methodology (Chessman et al.,
1997) and commence with a broad scale assessment of riparian vegetation, down to instream 
and micro habitats.  
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The land use pattern beyond the immediate riparian zone consisted of mixed native vegetation, 
pasture and exotics and the width of the riparian strip of woody vegetation varied between 5 and 
30 m. Tree cover was generally continuous, with some breaks present (usually at intervals of 
more than 50 m). Vegetation of the riparian zone within 10 m of the channel was dominated by 
native trees, with some shrubs and a high incidence of weeds. Stream bank structure was good 
and the bank was generally fully stabilised by riparian vegetation, including trees, shrubs, and 
understory grasses, sedges and herbs. 

Bank undercutting generally only occurred on stream bends and at constrictions and the 
channel form varied from deep (width:depth ratio less than 8:1) to shallow (width:depth ratio 
greater than 15:1) although the shallow habitats were more prevalent. Riffle pool sequences 
(Photograph 5) were frequent and alternation of riffles and pools occurred through the study 
area with distances between riffles being fairly consistent across the study area. Logs were 
present and acted as retention structures but were considered to have limited damming effect, 
most commonly due to the width and depth where snags and logs were present (Photograph 6).  

Channel sediment accumulation occurred throughout the study area predominantly as 
reasonably stable gravel and pebble bars but little sand or silt. The stream bottom was mainly 
cobbles and gravels with some cover of clay/silt although the variety of substrates across the 
study area provided for a fairly heterogeneous stream habitat. Stream detritus consisted of 
some wood, leaves, and coarse particulate organic matter (CPOM), with much fine detritus. 
Instream aquatic vegetation was limited to emergent macrophytes although some submerged 
macrophytes were present in riffle habitat in the upstream reaches of the study area.  

The edge habitats were macroinvertebrate samples were collected contained a good mix of 
habitats, including overhanging vegetation, tree roots and undercut banks, snags, CPOM in the 
form of sticks, branches and other woody debris. Some emergent macrophytes occurred in the 
shallow silt/clay and pebble bars or in backwater areas and mainly consisted of sedges and 
Juncus. The riffle habitats contained a good mix of cobbles and gravels with some boulders in 
deeper sections (30-70 cm) and a variety of hydraulic habitats in riffles (Photograph 5) provided 
for heterogeneous riffles offering habitats for a diverse aquatic faunal assemblage. Light 
sedimentation was evident in shallow and slackwater areas where finer sediments were 
present.  

Photograph 5 – Riffle habitats at aquatic site 1 
containing a divers hydraulic habitat 

Photograph 6 – Instream snags and log jam in 
the pool upstream of site 1 

As noted above, fingerlings (most likely from the recent stocking event) were recorded in the 
study area. Murray Cod are generally associated with deep holes in rivers and prefer habitats 
with instream cover such as rocks, stumps, fallen trees or undercut banks. The variety of 
habitats observed across the study could be considered reasonable habitat for the Murray Cod, 
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although the limited number of deep pools probably limits the population of this large bodied 
species within the Turon River.  

Murray Cod make an upstream migration to spawn which can be up to 120 km and generally 
occurs in late winter/early spring when river levels are high. After spawning the fish move 
downstream again, returning to the same area they occupied before the migration, and often to 
exactly the same snag. Eggs are usually deposited onto a hard surface such as logs, rocks or 
clay banks (Lintermans, 2002). The Turon River within the study area could be considered a 
good nursery habitat for Murray Cod however mature adults are likely to move downstream to 
larger pools for the majority of their lifecycle. Habitat destruction through sedimentation is 
thought to be a potential threat to the species (Lintermans, 2002). 

The dominant and endemic Mountain Galaxias population are likely to be a key food source for 
juvenile and sub-adult Murray Cod. Mountain Galaxias are often observed in schools in slower 
flowing or pool habitats. Individuals mature at the end of their first year or in their second year. 
Spawning occurs mainly in spring and early summer although a small proportion of fish may 
spawn in autumn. Between 50 and 400 eggs are laid on the underside of stones at the head of 
pools and in riffles (Lintermans, 2007). Similar to the Murray Cod, but to a greater degree, 
Mountain Galaxias are susceptible to sedimentation as spawning sites and habitat may be 
impacted by increased sedimentation rates. As the species is thought not to migrate, and to 
have a relatively small home range (Lintermans, 2007), any local scale impacts may affect the 
local population.  

4.5 Conservation significance 

4.5.1 Overview

Based on the desktop assessment the following threatened biota and MNES are known or 
predicted to occur in the locality: 

 Five threatened ecological communities (TECs) 

 10 threatened flora species, comprising seven species listed under the TSC Act and nine 
species listed under the EPBC Act 

 30 threatened fauna species, including 24 species listed under the TSC Act, 17 species 
listed under the EPBC Act and six species listed under the FM Act  

 11 migratory species. 

Appendix A includes a summary of the habitat requirements of the threatened biota and an 
assessment of whether they are known to occur or their likelihood of occurrence within the study 
area, based on the habitats present. The status of these threatened biota and MNES known or 
likely to occur within the subject site and study area is described in Section 4.5.2. 

Apart from the above threatened biota and migratory species listed under the EPBC Act, no 
other MNES (World Heritage Areas, Wetlands of International Significance (Ramsar sites) or 
Commonwealth Marine Areas) occur within the locality or would be impacted by the proposal.  

4.5.2 Threatened biota (TSC Act and FM Act) 

Threatened ecological communities 

Vegetation in the study area is not commensurate with any threatened ecological community. 

Threatened flora species 

No threatened flora species were recorded within the study area during the previous or recent 
field surveys.  
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Of the four threatened flora species previously recorded within 20 km of the study area (OEH, 
2014a) and the additional six species predicted to occur (DotE, 2014a), none are considered 
likely to occur in the study area or be affected by the proposal. These species are associated 
with specific habitat types that are not present in the study area, as described in Appendix A.  

Threatened terrestrial fauna species 

Two threatened fauna species have been positively recorded within the study area: the 
Booroolong Frog (Litoria booroolongensis) and Eastern Bentwing Bat (Miniopterus schreibersii 
oceanensis) (Figure 4). One additional threatened species has possibly been recorded from 
recorded echolocation calls: the Eastern Cave Bat (Vespadelus troughtoni). The Gang-gang 
Cockatoo (Callocephalon fimbriatum), was recorded outside the study area. 

Adult or subadult Booroolong Frogs were observed at two locations in the study area. Two 
individuals were also heard calling. All individuals observed or heard were associated with 
cobbled and pebbled areas of the river. This is typical habitat of the species, which is usually 
associated with cobble banks or bedrock structures within stream margins, or near slow-flowing 
connected or isolated pools that contain suitable rock habitats (OEH 2012). The Turon River in 
the study area includes patches of appropriate cobble habitat interspersed with less suitable 
habitat were vegetation dominates the edges. Suitable cobble habitat is present in patches 
upstream and downstream of the study area. Other records of the species are present further 
upstream of Sofala (OEH 2014a).  

A flock of about 15 gang-gang Cockatoos were observed one morning in a eucalypt tree located 
in a garden above the Turon River. The flock were roosting or resting in the tree, before flying 
away. This flock may roost within the study area. Only limited foraging habitat (mature 
eucalypts) is present. No breeding habitat (hollow-bearing eucalypts) for this species is present 
in the study area. 

The Eastern Bentwing Bat was identified from echolocation call analysis. This species would 
forage above the Turon River and adjacent vegetation and cleared areas. This species breeds 
in caves and primarily roosts in caves or similar artificial structures but may also roost in tree-
hollows. It could roost under the Crossley Bridge or in old mine shafts and buildings in the wider 
locality. The Eastern Cave Bat also breeds in caves and is known to roost in disused mine 
shafts (OEH 2015a). There is no breeding or primary roost habitat for these species in the study 
area. This species may temporarily roost under Crossley bridge, or possibly in tree hollows or 
flaking bark. 

There is potential for a number of other threatened fauna species to occur within the subject 
site, given the presence of suitable habitat and previous records within the locality. There are no 
on-site records or specific habitat resources that suggest that permanent local populations of 
any of these threatened fauna are present in the study area. Individual threatened fauna may 
utilise habitat in the subject site and/or study area on a transitory or opportunistic basis. These 
include species such as the Barking Owl, hollow-dependent microbats and small woodland birds 
such as honeyeaters and robins (see Appendix A). These species have the potential to occur 
within the study area and subject site on a temporary or seasonal basis. Many of these species 
may use the study area and subject site in response to seasonal availability of food resources 
but are unlikely to reside within the study area on a permanent basis. The riparian habitat (1.35 
hectares) to be removed and/or modified by the proposal is unlikely to comprise important 
habitat for these threatened species given its small size and homogenous nature.  
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Threatened aquatic fauna species 

As noted in section 4.4, the Murray Cod (Maccullochella peelii), is listed as a vulnerable species 
under the EBPC Act, was recorded in the study area. The presence of Murray Cod is likely to be 
a result of recent fish stocking (see Section 4.4.2). 

No other threatened aquatic fauna were recorded in the study area however the range of 
aquatic habitats observed may be suitable for several species including the Freshwater Catfish 
(Tandanus tandanus), and Purple-spotted Gudgeon (Mogurnda adspersa). These species are 
known to occur in the central west catchment area (DPI 2015b). There are no on-site records 
that suggest permanent local populations of any of these threatened fauna are present in the 
study area. Individual threatened fauna may utilise habitat in study area on a transitory or 
opportunistic basis.  

Migratory fauna 

A number of migratory species have the potential to occur within the site on an occasional or 
transient basis, given the presence of potentially suitable habitat. These include the Satin 
Flycatcher (Myiagra cyanoleuca), Rufous Fantail (Ripidura rufifrons) and Rainbow Bee-eater 
(Merops ornatus). 

Vegetation within the study area is highly modified, fragmented and would have only limited 
value for migratory species listed under the EPBC Act. Habitat in the study area is not likely to 
support an ecologically significant proportion of the population of any of these species, be of 
critical importance to the species at particular life-cycle stages, be located at the limit of any of 
the species’ range, and/or be located within an area where the species is declining. As such, 
potential habitat in the study area is unlikely to be ‘important habitat’ for any of these species, as 
defined by DotE (2013). 
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5. Potential impacts 
5.1 Direct impacts 

5.1.1 Vegetation clearing and habitat removal 

As described in Section 1.2, the proposal would comprise the thinning of River Oaks (Casuarina 
cunninghamiana) to a density of less than 720 stems per hectare within the subject site as per 
the Vegetation Management Plan (see Figure 5). Thinning would focus on the removal of 
smaller saplings and regenerating plants. Vegetation stem densities have been mapped 
throughout the study area. Stem densities of greater than 1270 stems per hectare occur in a 
number of locations upstream of the bridge. Thinning would thus would occur in the reach 
immediately to the north of the Sofala village upstream of the bridge. Note that stem densities 
between 720-1269 stems per hectare were mapped as part of the Vegetation Management Plan 
(GHD 2016) but these occur downstream of the bridge and would therefore not require thinning 
and are thus not discussed here. Further detail on the vegetation thinning and target stem 
densities is provided in the Vegetaton Management Plan (GHD 2016). 

No area of native vegetation would be entirely removed for the proposal. Removal of large 
woody weeds (eg Willows) would also be carried out within this area. Root balls would be 
retained to ensure bank stability (GHD 2016). Removal of weeds including Willows would also 
be undertaken. No hollow-bearing trees or trees with flaking bark should be removed as part of 
the thinning to minimise impacts on hollow-dependent fauna. 

The proposal would also include the inclusion of walking tracks along the river as part of the 
recreation strategy. These would follows existing tracks or clearings where possible, however 
and removal of trees would be avoided where possible. It is recommended in section 6 that 
hollow-bearing trees and trees with flaking bark are avoided when constructing the walking trails 
to minimise impacts on important habitat for native fauna. 

5.1.2 Removal of fauna habitats 

As noted above, the proposal would involve the thinning of River Oaks and removal of Willows 
and other weeds within the subject site. The loss of River Oaks and Willows would remove 
foraging and resting habitat for a range of bird and bat species. No foraging habitat for the 
Gang-gang Cockatoo would be removed.  No hollow-bearing trees or trees with flaking bark 
would be removed. Retention of these trees (see section 6) would minimise impacts on nesting 
or denning fauna. These resources are scarce and limiting given the time it takes for hollows to 
develop.  

There would be no removal of foraging or breeding habitat of the threatened Booroolong Frog. 
Removal of trees may disturb shelter habitat for the species through the movement of people or 
machinery. Retention of rootballs would protect shelter habitat in the long-term The potential for 
indirect impacts on aquatic habitat for this species within the subject site and downstream are 
discussed in section 5.2. 

The proposal is unlikely to have any substantial impact on habitat for fauna as involves removal 
of only some trees and existing habitat resources will be largely retained.  

Removal of dense thickets of weeds for the walking trails would have the potential to impact on 
small birds that use these for refuge/nesting and foraging. Large areas of alternate habitat are 
present. Revegetation would restore this habitat in the long-term. 
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5.1.3 Fauna injury and mortality  

As described above, the subject site provides habitat resources for native fauna species, 
including threatened fauna. More mobile native fauna such as adult birds (including the Gang-
gang Cockatoo), and terrestrial and arboreal mammals are highly unlikely to be affected by 
thinning activities. Thinning may result in the injury or mortality of less mobile fauna that may be 
sheltering in trees to be removed. Common Ringtail Possums and nesting birds may be 
vulnerable to injury or mortality if present during clearing of trees and shrubs within the subject 
site.  

Booroolong Frogs may shelter in cobbles and vegetation at the base of River Oaks and Willows 
that will be removed. The retention of root balls would minimise the impact on the shelter habitat 
of this species. There is a risk of accidental mortality of individuals resulting from the increased 
movement of people at the site during works, and movement of mobile plant during works. Hand 
removal of trees minimises the risk of mortality of these species. Similarly most thinning would 
occur away from the river banks, which would also reduce the risk of mortality.  

Removal of weeds and small shrubs for the walking tracks has the potential to result in the 
injury or mortality of small birds, particularly species such as the Superb Fairy-wren which nests 
in these areas. 

Hollow-bearing trees and trees with flaking bark would not be removed as part of the thinning or 
construction of walking trails. There is unlikely to be any injury or mortality therefore of hollow-
nesting species.  

Pre-clearing fauna surveys will be undertaken as part of the Construction Environmental 
Management Plan (CEMP) to reduce the risk of injury or mortality to native fauna and especially 
tree-dwelling fauna. These surveys will involve the inspection of trees for resident fauna as a 
precautionary measure prior to felling. The CEMP will also contain measures for the safe 
management of native fauna if detected in trees or on site generally during construction (see 
Section 6).  

5.1.4 Aquatic habitats 

The proposal would not directly impact aquatic habitats. There would be no blockage of fish 
passage as a result of the proposed thinning of vegetation. It is likely there would be little direct 
impacts on potential breeding habitat for any common or threatened fish. No snags would be 
removed and although thinning has potential to result in slightly fewer snags in future, it is 
unlikely that this would adversely influence native fish populations.    

5.1.5 Groundwater dependent ecosystems 

Direct impacts on vegetation and aquatic habitats are discussed above. These impacts would 
be relevant to any groundwater-dependent ecosystems that may be present. The proposal is 
unlikely to alter the flow system of groundwater within the subject site as it is limited to the hand 
removal of a relatively small number of trees. Native vegetation would be retained within the 
study area. No area of native vegetation would be entirely removed.  

5.2 Indirect impacts 

5.2.1 Erosion, sedimentation or contamination 

The major potential impacts to aquatic habitats are associated with sedimentation through 
increased erosion risks and resulting changes to water quality. Sedimentation runoff to 
waterways from exposed soils due to riparian vegetation clearing can adversely affect aquatic 
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life by altering water quality and filling aquatic habitat with fine sediment. This reduces the 
habitat value of these areas for aquatic flora and fauna.  

Current sediment levels and turbidity is relatively low, but would be high during flood events. 
Some sedimentation may occur as a result of the proposed works, although these are likely to 
be minimal given the method for thinning and the measures to control/manage erosion and 
sediment release into the river (see below). The geographical and temporal extent of potential 
impacts is likely to be negligible for threatened fish. Infilling of cobble banks with sediment could 
impact the shelter and breeding habitat of the threatened Booroolong Frog, however, as with 
threatened fish, the geographical and temporal extent of potential impacts is likely to be 
negligible for this species in the locality.  

Thinning of trees would be undertaken by hand with use of mobile plant for removal of large tree 
trunks. Root balls would be retained which would reduce the risk of disturbance of sediments 
and maintain stability of the creek banks. The main risk of disturbance of sediments is from 
movement of mobile plant along the river banks, and clearing of large areas of herby weeds. 
Mitigation measures are recommended in Section 6 to minimise the risk of sedimentation, and 
include the broadcast of native seed or supplementary planting to stabilise exposed surfaces. 
Note that the Turon River riparian area is regularly subjected to flood events, which themselves 
cause erosion and sedimentation along the river. The retention of root balls would help maintain 
bank stability during these events. 

Removal of weed thickets also has the potential for soil erosion and sediment movement. Soild 
would be stabilised after removal and staged removal is recommendedwould also help so time 
for stabilising cover crop to establish 

Accidental spills of oils or other chemicals during the thinning process or revegetation activities 
could result in a decline in flora and fauna habitat and potential mortality to individuals. . 
Mitigation measures are recommended in Section 6 to minimise the risk of impact from 
contamination. 

5.2.2 Weed invasion and edge effects 

‘Edge effects’ refers to changed environmental conditions at the interface of intact vegetation 
and cleared areas. Edge effects may result in impacts such as changes to vegetation type and 
structure, increased growth of exotic plants, increased predation of native fauna or avoidance of 
habitat by native fauna. No area of vegetation would be entirely removed and no new edges 
would be created. Much of the existing vegetation is subject to edge effects already from the, 
road, town and other clearings. 

Construction of walking trails and thinning of vegetation has the potential to increase the degree 
of weed infestation through dispersal of weed propagules (seeds, stems and flowers) into areas 
of native vegetation via erosion (wind and water) and via workers shoes and clothing and 
through construction vehicles. Given the high levels of weeds present, this is unlikely. Removal 
of weeds and revegetation would reduce weeds in the long-term.  

Vegetation management measures would be included in the CEMP for the proposal, to help 
avoid direct and indirect impacts on native vegetation in the subject site (see section 6.3.2). 
Retained and planted native vegetation would be managed under a VMP that would include 
measures for treatment of weed infestations and would aim to improve the condition of the 
retained vegetation (see section 6.3.1). Given these mitigation measures and the extent of 
existing weed infestation and disturbance in the study area the proposal would result in a minor 
increase in weed infestation and other edge effects. 
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5.2.3 Noise and vibration 

The subject site is located near roads and the Sofala township. Habitats adjacent to the subject 
site therefore already experience some noise, light and vibration disturbance. There would be 
additional noise and vibration as a result of thinning activities. Works would occur during the day 
only, and would be short-term. Most of the species that are likely to nest or roost in the study 
area would be habituated to noise to a large extent, and would not be impacted substantially by 
the additional noise and vibration. 

5.2.4 Pests and pathogens 

Thinning activities within the subject site have the potential to introduce or spread pathogens 
such as Phytophthora (Phytophthora cinnamomi) in the study area through vegetation 
disturbance and increased visitation. 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 may result in the dieback or modification of native vegetation and 
damage to fauna habitats. Thinning activities within the subject site also have the potential to 
introduce or spread Chytrid fungus (Batrachochytrium dendrobatidis), which affects frog 
populations.   

The potential for impacts associated with these pathogens is low, given the disturbed nature 
and high visitation rates to the subject site and study area. Mitigation measures are 
recommended to minimise the risk of the diseases being introduced to the study area (see 
Section 6).  

5.2.5 Changes to flow regimes 

The proposal would not alter the flow regime of the Turon River during usual or low flow periods. 
The thinning of trees is proposed to minimise flooding risk to Sofala township and reduce the 
risk of damage to the bridge.  

5.2.6 Erosion and sedimentation  

The Turon River is subject to regular flooding events, which cause erosion and sedimentation 
along the river. Locations and extent of cobble banks would change over time as a result of 
flooding events and water level. The removal of some trees is not likely to result in changes to 
erosion and sedimentation as a result of flooding, as root balls would be retained to maintain 
bank stability.

5.3 Key threatening processes 

A key threatening process (KTP) is defined in the TSC Act 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. 

KTPs are listed under the TSC Act, the FM Act and also under the EPBC Act. A number of 
KTPs are listed under more than one Act. Those potentially relevant to this proposal are 
discussed in Table 7 below. Mitigation measures to limit the impacts of these KTPs are 
discussed in Section 6. 
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Table 7 Key threatening processes 

Key Threatening 
Process

Status Comment 

Clearing of native 
vegetation 

TSC Act; 
EPBC Act

The proposal would comprise the thinning of River Oaks 
(Casuarina cunninghamiana) to a density of less than 720 
stems per hectare throughout the study area, with root balls 
being left in situ. No area of native vegetation would be 
entirely removed. Clearing is defined as the destruction of a 
sufficient proportion of one or more strata (layers) within a 
stand or stands of native vegetation. As such, the proposal 
does not constitute clearing of native vegetation. Vegetation 
management measures as part of a CEMP are 
recommended to minimise impacts on native vegetation and 
to improve the condition of currently disturbed areas (see 
Section 6). 

Loss of hollow-
bearing trees 

TSC Act The proposal is unlikely to result in the removal of hollow-
bearing trees. Management measures as part of a CEMP 
are recommended to minimise impacts on hollow-bearing 
trees and any resident fauna (see Section 6). 

Removal of dead 
wood and dead trees 

TSC Act There are occasional dead trees and large quantities of 
fallen timber within the riparian zone that would provide 
habitat resources for native fauna. The proposal may result 
in the removal of some dead trees. Removal of fallen timber 
should be avoided if possible as this provides habitat for 
terrestrial fauna and contributes to snags in the river during 
and following flood events. Management measures as part 
of a CEMP are recommended to minimise impacts on 
hollow-bearing trees and fallen timber (see Section 6). 

Invasion of plant 
communities by 
perennial exotic 
grasses 

TSC Act The study area features moderate to severe infestation with 
perennial exotic grasses. The proposal would include 
environmental management measures, including weed 
management (refer Section 6). These mitigation measures 
would limit the potential to increase the operation of this 
KTP.

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

TSC Act The study area features moderate to severe infestation of 
garden plants. The proposal would include environmental 
management measures, including weed management (refer 
Section 6). These mitigation measures would limit the 
potential to increase the operation of this KTP. 

Infection of native 
plants by 
Phytophthora 
cinnamomi

TSC Act; 
EPBC Act

Thinning activities have the potential to introduce 
Phytopthora into the study area, through the transport and 
movement of plant, machinery and vehicles, as well as 
through any landscaping works following construction. The 
proposal would include environmental management 
measures, including specific consideration of measures to 
reduce potential impacts on soil, water and native vegetation 
(refer Section 6). The proposal is unlikely to increase the 
operation of this KTP. 

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

TSC Act Thinning activities have the potential to introduce Myrtle 
Rust to the study area. The proposal would include 
environmental management measures, including specific 
consideration of measures to reduce potential impacts on 
soil, water and native vegetation (refer Section 6). The 
proposal is unlikely to increase the operation of this KTP. 
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Key Threatening 
Process

Status Comment 

Infection of frogs by 
amphibian chytrid 
causing the disease 
chytridiomycosis 

TSC Act; 
EPBC Act

Thinning activities have the potential to introduce amphibian 
chytrid to the study area, which could lead to death of local 
frogs. The proposal would include environmental 
management measures including specific consideration of 
measures to reduce potential impacts on soil, water and 
native vegetation (refer Section 6). The proposal is unlikely 
to increase the operation of this KTP. 

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

TSC Act; 
FM Act 

There would be no activities within the Turon River. The 
proposal would thin trees within the riparian zone to 
minimise flood risk and damage to Sofala township. Flood 
intensity in the vicinity of Sofala may be reduced. The 
proposal would not result in an increase in the operation of 
this KTP. 

The removal of large 
woody debris from 
NSW rivers and 
streams 

FM Act No large woody debris would be removed from within the 
Turon River. Some fallen timber may be removed from along 
the riparian zone, which could occur as snags during high 
flow periods. The proposal would result in a minor increase 
in the operation of this KTP. Management measures as part 
of a CEMP are recommended to minimise the removal or 
disturbance of snags and fallen timber (see Section 6). 

5.4 Assessment of significance of impacts on threatened biota 

5.4.1 Identification of affected threatened biota 

The desktop assessment, field surveys and habitat assessments described above have been 
used to identify the suite of threatened biota that may be affected by the proposal, through 
either direct or indirect impacts. A number of threatened species may occur in the study area or 
have been recorded in the study area, but are unlikely to be impacted by the proposal, or the 
impact would be negligible. These are discussed in section 5.4.2.  Threatened species that are 
likely to be impacted by the proposal (affected biota) are discussed in section 5.4.3.  

5.4.2 Threatened biota unlikely to be impacted by the proposal 

No threatened ecological communities are present, and no threatened flora species listed under 
the TSC Act, FM Act or EPBC Act are likely to occur in the study area. 

The proposal would have a negligible impact on the Gang-gang Cockatoo, which was recorded 
near the study area. River Oaks are not a preferred forage tree, and no large eucalypts with 
hollows are present in the subject site. The removal of Willows, River Oaks and weeds would 
not impact habitat for this species. River Oaks with hollows would be preferentially retained to 
minimise impacts on hollow-roosting fauna. 

The proposal would have a negligible impact on the Eastern Bent-wing Bat, which was recorded 
in the study area. This species breeds in caves. No breeding habitat would be impacted. It 
forages over a wide area, above cleared and forested land, and rivers and creeks. The thinning 
of vegetation within a small patch of riparian forest would have a negligible impact on the 
foraging habitat of this species. No temporary roosts would be removed. River Oaks with 
hollows would be preferentially retained to minimise impacts on hollow-roosting fauna. 

Similarly the proposal would have a negligible impact on most threatened fauna species 
predicted to occur in the study area. These include the Barking Owl, a number of small 
woodland birds and additional microbats. These species are likely to forage in the subject site 
on occasion. The proposal would involve the removal of a very small area of foraging habitat for 
these wide-ranging species. Large expanses of foraging habitat are available for these species 
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in the locality. The subject site would make up only a small proportion of their home range. No 
large eucalypts with hollows (potential breeding habitat for the Barking Owl) would be removed. 
River Oaks with hollows would be preferentially retained to minimise impacts on other hollow-
dependent fauna.  

The proposal would be highly unlikely to have a significant impact on these species and no 
assessments of significance are considered necessary. 

5.4.3 Threatened biota likely to be impacted by the proposal  

Assessments of significance have been prepared for fauna species that are known to occur in 
the subject site and are likely to be impacted by the proposal (Appendix D). These include the 
Booroolong Frog and threatened fish. The likely significance of impacts on affected threatened 
species and ecological communities has been assessed in accordance with Section 5A of the 
EP&A Act (the seven-part test) and with consideration of the Matters of National Environmental 
Significance –Assessment of significance guidelines (DotE, 2013), where relevant.  

The Booroolong Frog, listed as endangered under the TSC Act and EPBC Act, was recorded in 
the study area. The thinning of trees may result in temporary sedimentation of breeding habitat 
and injury and mortality of adults. Sedimentation would be very limited given the measures to 
retain bank stability and stabilise disturbed soils. There is some potential for injury and mortality 
of individuals, however the retention of root balls would minimise this. The project is unlikely to 
have a significant impact on this species as: 

 No area of breeding or shelter habitat would be removed.

 There would be only a temporary and minor risk of sedimentation of breeding habitat. 

 There is only a small risk of injury and mortality of individuals that may be sheltering 
under Casuarinas. 

 Large areas of cobble habitat for the species are present upstream and downstream of 
the subject site. 

Aquatic habitats observed may be suitable for species known to occur in the central west 
catchment area (DPI 2015b), including the Freshwater Catfish (Tandanus tandanus) and
Purple-spotted Gudgeon (Mogurnda adspersa). The thinning of trees may result in temporary 
sedimentation of aquatic habitats. Sedimentation would be very limited given the measures to 
retain bank stability and stabilise disturbed soils. The project is unlikely to have a significant 
impact on these species as: 

 No area of breeding or shelter habitat would be removed.

 There would be no blockage of fish habitat. 

 There would be only a temporary and minor risk of sedimentation of breeding habitat. 

 Large areas of potential habitat for the species are present upstream and downstream of 
the subject site. 

The Murray Cod, listed as vulnerable under the EPBC Act, was recorded in the study area. A 
number of fingerlings were caught during fish surveys, which are likely to have been released 
during a recent stocking event for recreational fishing. No assessment of significance pursuant 
to the EPBC Act is considered necessary as this species is stocked in the area. Considerations 
discussed in the assessment of significance for the threatened fish described above that may 
occur naturally also relate to this species. Based on the outcome of that assessment, the 
proposal is unlikely to have a significant impact on the Murray Cod. 

Mitigation measures are detailed in section 6.3 to minimise the impact of the proposal on these 
and other threatened fauna. 
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5.5 Assessment of impacts on migratory fauna 

No migratory bird species listed under the EPBC Act have been recorded during the current or 
previous surveys, however potential habitat for the Satin Flycatcher, Rufous Fantail and 
Rainbow Bee-eater occurs within the study area. As discussed previously, the study area is 
highly modified and fragmented and would have limited value for these migratory species. Any 
species that may occur would occur on a transient basis only. The study area is not considered 
important habitat for any migratory species according to the significant impact criteria for 
migratory species (DotE, 2013), as it is very small in size and large expanses of potential habitat 
are present in the locality. No assessments of significance have been prepared for migratory 
species. Based on the above considerations the proposal is unlikely to impose “a significant 
effect” on any of the listed migratory fauna species predicted to occur within the locality. 
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6. Mitigation measures 
6.1 Overview 

The proposal would result in direct impacts on native biota and their habitats within the subject 
site during the thinning activities. Construction of the walking track and removal of weeds also 
have the potential to impact native biota. Specific mitigation measures are recommended to 
minimise such impacts on the natural environment. The proposal would result in some positive 
impacts on biodiversity values through revegetation and management of weeds. 

Mitigation has been assessed according to the hierarchy of avoid, mitigate and offset. The 
following sections detail the avoidance of impacts and mitigation measures recommended for 
the proposal. 

6.2 Avoidance of impacts 

The objective of this thinning program will be to maintain a stem density of less than 720 stems 
per hectare throughout the study area. No area of native vegetation would be entirely removed. 
Root balls would be retained to ensure bank stability (GHD 2016), and to minimise impacts on 
aquatic and riparian habitats. No hollow-bearing trees are to be removed for the walking tracks 
or thinning works. 

6.3 Mitigation of impacts 

6.3.1 Vegetation management plan (VMP) 

A Vegetation Management Plan (VMP) has been prepared for vegetation in the subject site 
(GHD 2016). The VMP specifies management actions to reduce flood risk, maintain and 
enhance the biodiversity value of native vegetation, roles and responsibilities, timing and 
costing of actions. The VMP includes: 

 Local vegetation characteristics. 

 Identification of suitable stem densities to minimise flood risk  

 Management techniques necessary to progressively remove targeted native vegetation 
throughout the riparian zone of the Turon River, to minimise flood risk downstream. 

 Strategies for the establishment of a functioning riparian ecosystem. 

 Strategies for community participation in the implementation of the VMP. 

 A maintenance program to ensure vegetation establishment. 

 A monitoring program to assess the success (or otherwise) of the thinning with respect to 
flooding impacts. 

Revegetation and habitat restoration is detailed in the VMP (GHD, 2016) and will include: 

 Progressive landscaping of disturbed areas during construction to minimise soil erosion 
and weed establishment 

 Seed collection from native plant material of local provenance and consistent with those 
of the River Oak forest and woodland of the NSW South Western Slopes and South 
Eastern Highlands Bioregions community, within a 5km radius of the site 

 Hand broadcasting of native grass seed throughout the maintenance period of the 
restoration program. Broadcasting of native seed and supplementary planting where 
mature River Oaks or large areas of weeds have been removed 
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 Plant propagation, including the germination of collected seed and the ‘growing on’ of 
plants in enviro cells, hiko cells or forestry tubes and managed by a suitably qualified and 
experienced native plant production nursery 

 Installation of plastic tree guards for planted shrub species comprising a plastic tree guard 
and three bamboo stakes 

 Installation of native tubestock in autumn or spring as long as a suitable watering regime 
is implemented 

 Maintenance of general activities, including repairing damaged tree guards, monitoring 
survival rates, installing replacement plants where required, weeding inside the tree 
guards and continued follow-up spot spraying 

 Retention of large trees wherever possible within design constraints 

 Installation of educational signage along proposed tracks to highlight the environmental 
importance of the riparian corridor. 

6.3.2 Construction Environmental Management Plan 

A Construction Environmental Management Plan (CEMP) would be required for the construction 
phase of the proposal. The CEMP would include, as a minimum, industry-standard measures 
for the management of soil, surface water, weeds and pollutants, as well as site-specific 
measures including the procedures outlined below. The CEMP should be prepared and 
implemented by the contractor. The proposed measures would include environmental 
safeguards for protection of downstream properties and waterways in accordance with relevant 
policy documentation and Government guidelines.  

The CEMP would be required to address the following as a minimum: 

 Erosion and sediment control measures, which would require: 

– Installation of erosion and sediment control measures prior to works  

– Communication with personnel involved in works of the conservation value of 
surrounding vegetation and their responsibilities with regards to protecting vegetation 
and fauna habitats during works. 

– All equipment must be refuelled at least 20 metres away from the river and all fuel and 
chemical storages should be bunded. 

 Vegetation management measures, including: 

– Installation of temporary fencing to clearly delineate work zones and areas of 
vegetation to be retained  

– Washing of vehicles and plant prior to work on site to prevent the spread of 
Phytophthora (Phytophthora cinnamomi) and Myrtle Rust (Pucciniales fungi) in line 
with the national best practice guidelines for Phytophthora (DEH 2006) and Myrtle 
Rust factsheet (DPI 2011) for hygiene control 

– Herbaceous weeds to be controlled with the application of Roundup® Biactive 
herbicides applied using ‘back packs’ where revegetation activities are dominated by 
handplanting by suitably qualified and experienced contractors 

– Weed disposal protocols such as the removal of large environmental woody weeds as 
part of a staged program 

– staged removal of willow and other woody weeds commencing in the upper reaches of 
the catchment and working down with the root ball of these species left in situ 

– removal of saplings and emergent seedlings by hand with root systems left in situ. 

 Fauna management measures, including (but not limited to) the following: 
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– Machinery is to be excluded from the river bed and from within 3 metres of the banks 
to protect Booroolong Frog habitat 

– Avoid the removal of hollow-bearing trees and trees with flaking bark  

– Avoid the removal of fallen timber 

– A fauna management protocol, including pre-clearing surveys for nests or sheltering 
terrestrial fauna and rescue and salvage of fauna where possible (see below) 

– Protocols to prevent introduction or spread of chytrid fungus following OEH Hygiene 
protocol for the control of disease in frogs (DECCW, 2008c) must be implemented. 

 Aquatic habitat management, including: 

– Minimise and control sediment movement as a result of proposed works to limit 
sedimentation and maintain water quality as described above 

– Maintain root balls for any trees close to the water line to ensure bank stability and 
provide consistent habitat for fish and macroinvertebrates. 

6.3.3 Fauna management protocol 

Pre-work surveys 

Pre-work surveys should be undertaken prior to thinning and track construction by a qualified 
ecologist and the required methodology and targeted species should be developed as part of 
the CEMP to manage impacts to fauna species and habitat. Surveys should include: 

 Inspections of native vegetation for resident fauna, including ringtail dreys and bird nests, 
checking of bark for roosting microbats and searches for nests or other signs of fauna 
occupancy  

 Inspection and identification/marking of hollow-bearing trees and trees with flaking bark to 
assist with preferential retention of these trees. 

Thinning phase 

The following principals should be followed throughout the thinning phase: 

 An ecologist or trained fauna handler should be present on site during thinning to ensure 
the safety of resident fauna. 

 Machinery is to be excluded from the river bed and from within 3 metres of the banks to 
protect Booroolong Frog habitat 

 Capture and relocation or captive rearing of less mobile fauna (such as roosting 
microbats, nestling birds or any injured fauna) by a trained fauna handler and with 
assistance from Wildlife Information Rescue and Education Service (WIRES) as required. 
Clearing methods and presence/fate of any resident fauna must be documented.  

 Wildlife should not be handled wherever possible. 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 

6.4 Offsetting 

Given the limited scale and magnitude of impacts arising from the proposal, no formal 
biodiversity offsets are proposed. The retention and replanting of native woodland vegetation 
would result in some positive impacts as described above. The improvements in biodiversity 
values within retained and planted vegetation is likely to exceed residual adverse impacts of the 
proposal and ensure no net loss of biodiversity values. 
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7. Conclusions 
Flood mitigation works were recommended in recent Floodplain Management Policy (Cardno 
1997) as the most efficient method to manage flood risks to the Sofala community. The Sofala 
Floodplain Risk Management Study recommended that the River Oaks (Casuarina 
cunninghamia) in the immediate upstream vicinity of the Crossley Bridge be removed, so as to 
help mitigate structural damage to the bridge during large flooding events (Cardno 2007). The 
proposal would comprise the thinning of River Oaks (Casuarina cunninghamiana) to a density of 
less than 720 stems per hectare throughout the nominated subject site, as well as the removal 
of Willows and other weeds. No area of native vegetation would be entirely removed for the 
proposal. The area where thinning would occur is located upstream of Crossley Bridge adjacent 
to Sofala township.  

The inclusion of walking tracks along the river would have limited impacts on native biodiversity. 
These would follow existing gaps in the forest, and would mainly remove the weedy understory. 
Removal of trees would be minimised or avoided altogether. Trees with hollows would be 
retained.

No threatened ecological communities are present in the subject site or study area, and no 
threatened flora species listed under the TSC Act, FM Act or EPBC Act are likely to occur. 

The Booroolong Frog, an endangered species listed under the TSC Act and EPBC Act, was 
recorded in the subject site. The thinning of trees may result in temporary sedimentation of 
aquatic habitats. Sedimentation would be very limited given the measures to retain bank stability 
and stabilise disturbed soils. There is also a low risk of injury and mortality of adults. The 
individuals present in the study area are likely to be part of a much larger population that resides 
in extensive cobble habitat present along the Turon River. Given the large expanses of potential 
habitat present along the Turon River in the locality, small area of impact, and low risk of 
sedimentation and injury or mortality, the proposal is not likely to have a significant impact on 
this species. 

The Murray Cod, a vulnerable species listed under the EPBC Act, was recorded in the study 
area. A number of fingerlings were caught during fish surveys, which are likely to have been 
released during a recent stocking event. Aquatic habitats observed may also be suitable for the 
Freshwater Catfish (Tandanus tandanus) and Purple-spotted Gudgeon (Mogurnda adspersa). 
The key risk to all aquatic species in the study area would be increased sedimentation and 
associated changes to water quality. Sedimentation would be very limited given the measures to 
retain bank stability and stabilise disturbed soils. Mitigation measures are recommended to 
minimise the risk of sedimentation, and include retention of root balls to maintain bank stability, 
and the broadcast of native seed or supplementary planting to stabilise exposed surfaces. 

Other threatened fauna species that are known or are likely to occur in the study area would 
occur on a transient basis only, and the study area would form only a very small part of the 
species’ larger home range. Most species are unlikely to breed in the study area and the 
proposal is unlikely to impact breeding habitat. The proposal is likely to have a negligible impact 
on these species 

Thinning of vegetation will include the retention of root balls to maintain bank stability and 
minimise sedimentation. Mitigation measures also include standard construction management, 
such as erosion and sediment control, protection of vegetation to be retained, and pre-clearing 
surveys and salvage of fauna. A Vegetation Management Plan has been prepared for the 
project, and would include monitoring of the thinning program to assess its effect on flood risk 
(GHD 2016). Additional mitigation measures recommended in this report would be incorporated 
into the CEMP for the project.  
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The proposal is not likely to have a significant effect on threatened species, populations or 
ecological communities listed under the TSC Act or FM Act, pursuant to s.5A of the EP&A Act 
see Appendix C). Consequently, a Species Impact Statement is not required for the proposal. 
On the basis of the assessments undertaken (Appendix C) and with respect to the EPBC Act 
significant impact guidelines (DotE 2013), the proposal is unlikely to impose a significant impact 
on any MNES and is therefore unlikely to be deemed a controlled action. Referral of the 
proposal to the Australian Government Minister for the Environment is not considered 
necessary. 
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8. Disclaimer 
This report: has been prepared by GHD for Bathurst Regional Council and may only be used 
and relied on by Bathurst Regional Council for the purpose agreed between GHD and the 
Bathurst Regional Council as set out in Section 1.4 of this report. 

GHD otherwise disclaims responsibility to any person other than Bathurst Regional Council 
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.  GHD disclaims liability arising from any of the 
assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Bathurst Regional Council 
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, and testing undertaken at or in connection with, specific sample points. Site 
conditions at other parts of the site may be different from the site conditions found at the specific 
sample points. 

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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Appendix A  – Likelihood of occurrence of 
threatened and migratory biota 



Key to Likelihood of Occurrence for Threatened Species 

Likelihood Definition

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

Possible Species not previously recorded within a 10 kilometre radius of the study 
area, but the study area is within the species known distribution and 
suitable habitat occurs within the study area OR 

Plant species previously recorded within a 10 kilometre radius of the study 
area and suitable habitat occurs within the study area, however no 
individuals were observed despite appropriate surveys 

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

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

Absent In the case of a threatened ecological community, not present within the 
study area. 
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Appendix B - Field survey data 



Flora species recorded 

Family Exotic Scientific Name Common Name 

Rosaceae Acaena novae-zelandiae Bidgee-widgee 

Rosaceae Acaena ovina Acaena 

Simaroubaceae * Ailanthus altissima Tree of Heaven 

Amaranthaceae * Amaranthus albus Tumbleweed 

Myrsinaceae * Anagallis arvensis Scarlet Pimpernel 

Papaveraceae * Argemone ochroleuca subsp. ochroleuca Mexican Poppy 

Poaceae Aristida ramosa Purple Wiregrass 

Poaceae Aristida vagans Threeawn Speargrass 

Rubiaceae Asperula conferta Common Woodruff 

Poaceae Austrostipa scabra Speargrass 

Poaceae * Avena fatua Wild Oats 

Poaceae * Bambusa sp. Unidentified bamboo 

Asteraceae * Bidens pilosa Cobbler's Pegs 

Brassicaceae * Brassica sp. Brassica 

Poaceae * Briza maxima Quaking Grass 

Poaceae * Bromus catharticus Praire Grass 

Pittosporaceae Bursaria spinosa Native Blackthorn 

Casuarinaceae Casuarina cunninghamiana subsp.
cunninghamiana 

River Oak 

Gentianaceae * Centaurium erythraea Common Centaury 

Caryophyllaceae * Cerastium glomeratum Mouse-ear Chickweed 

Solanaceae * Cestrum parqui Green Cestrum 

Poaceae Chloris truncata Windmill Grass 

Lauraceae * Cinnamomum camphora Camphor Laurel 

Asteraceae * Cirsium vulgare Spear Thistle 

Apiaceae * Conium maculatum Hemlock 

Convolvulaceae Convolvulus erubescens Pink Bindweed 

Asteraceae * Conyza bonariensis Flaxleaf Fleabane 

Crassulaceae * Crassula sp. Stonecrop 

Apiaceae * Cyclospermum leptophyllum Slender Celery 

Poaceae Cynodon dactylon Common Couch 

Cyperaceae * Cyperus eragrostis Umbrella Sedge 

Cyperaceae Cyperus lucidus Leafy Flat Sedge 

Cyperaceae Cyperus sp.

Solanaceae * Datura ferox Fierce Thornapple 

Solanaceae * Datura stramonium Common Thornapple 

Convolvulaceae Dichondra repens Kidney Weed 

Sapindaceae Dodonaea viscosa Sticky Hop-bush 

Poaceae Echinopogon ovatus Forest Hedgehog Grass 

Boraginaceae * Echium plantagineum Patterson's Curse 

Poaceae * Ehrharta erecta Panic Veldtgrass 

Myrtaceae Eucalyptus blakelyi Blakely's Red Gum 

Myrtaceae Eucalyptus melliodora Yellow Box 

Myrtaceae Eucalyptus viminalis Manna Gum 

Asteraceae Euchiton sphaericus Star Cudweed 

Euphorbiaceae * Euphorbia peplus Petty Spurge 



Family Exotic Scientific Name Common Name 

Apiaceae * Foeniculum vulgare Fennel 

Fumariaceae * Fumaria capreolata subsp. capreolata Climbing Fumitory 

Rubiaceae * Galium aparine Goosegrass 

Rubiaceae Galium gaudichaudii Rough Bedstraw 

Geraniaceae Geranium antrorsum 

Geraniaceae Geranium solanderi Native Geranium 

Poaceae * Holcus lanatus Yorkshire Fog 

Clusiaceae * Hypericum perforatum St. Johns Wort 

Asteraceae * Hypochaeris glabra Smooth Catsear 

Asteraceae * Hypochaeris radicata Catsear

Juncaceae Juncus australis Rush 

Asteraceae * Lactuca saligna Willow-leaved Lettuce 

Asteraceae * Lactuca serriola Prickly Lettuce 

Oleaceae * Ligustrum lucidum Large-leaved Privet 

Lomandraceae Lomandra longifolia Spiny-headed Mat-rush 

Solanaceae * Lycium ferocissimum African Boxthorn 

Malvaceae * Malva parviflora Small-flowered Mallow 

Violaceae Melicytus dentatus Tree Violet 

Poaceae Microlaena stipoides var. stipoides Weeping Grass 

Malvaceae * Modiola caroliniana Red-flowered Mallow 

Poaceae * Nassella trichotoma Serrated Tussock 

Oleaceae * Olea europaea subsp. cuspidata African Olive 

Oxalidaceae * Oxalis latifolia 

Oxalidaceae Oxalis perennans 

Poaceae * Paspalum dilatatum Paspalum 

Malvaceae * Pavonia hastata 

Poaceae * Pennisetum clandestinum Kikuyu Grass 

Polygonaceae Persicaria decipiens Slender Knotweed 

Polygonaceae Persicaria hydropiper Water Pepper 

Poaceae * Phalaris aquatica Phalaris 

Phytolaccaceae * Phytolacca octandra Inkweed 

Plantaginaceae * Plantago lanceolata Lamb's Tongues 

Poaceae Poa labillardierei var. labillardierei Tussock 

Lamiaceae * Prunella vulgaris Self-heal 

Amygdalaceae * Prunus sp.

Fagaceae * Quercus sp.

Ranunculaceae * Ranunculus muricatus Sharp Buttercup 

Ranunculaceae * Ranunculus repens Creeping Buttercup 

Rosaceae * Rosa rubiginosa Sweet Briar 

Rosaceae * Rubus fruticosus sp. agg. Blackberry complex 

Polygonaceae Rumex brownii Swamp Dock 

Polygonaceae * Rumex conglomeratus Clustered Dock 

Polygonaceae * Rumex crispus Curled Dock 

Poaceae Rytidosperma caespitosum Ringed Wallaby Grass 

Poaceae Rytidosperma racemosum Wallaby Grass 

Salicaceae * Salix sp.

Cyperaceae Schoenus apogon Fluke Bogrush 



Family Exotic Scientific Name Common Name 

Asteraceae Senecio linearifolius Fireweed Groundsel 

Asteraceae * Senecio madagascariensis Fireweed 

Asteraceae Senecio quadridentatus Cotton Fireweed 

Fabaceae 
(Caesalpinioideae) 

* Senna pendula var. glabrata 

Poaceae * Setaria parviflora 

Rubiaceae * Sherardia arvensis Field Madder 

Malvaceae * Sida rhombifolia Paddy's Lucerne 

Asteraceae * Silybum marianum Variegated Thistle 

Brassicaceae * Sisymbrium officinale Hedge Mustard 

Brassicaceae * Sisymbrium sp.

Solanaceae Solanum americanum Glossy Nightshade 

Solanaceae * Solanum nigrum Black-berry Nightshade 

Asteraceae * Sonchus asper subsp. asper Prickly Sowthistle 

Asteraceae * Sonchus oleraceus Common Sowthistle 

Poaceae * Sporobolus africanus Parramatta Grass 

Poaceae Sporobolus creber Slender Rat's Tail Grass 

Asteraceae * Tagetes minuta Stinking Roger 

Asteraceae * Taraxacum officinale Dandelion

Fabaceae 
(Faboideae) 

* Trifolium arvense Haresfoot Clover 

Fabaceae 
(Faboideae) 

* Trifolium repens White Clover 

Urticaceae Urtica incisa Stinging Nettle 

Verbenaceae * Verbena bonariensis Purpletop 

Verbenaceae * Verbena rigida var. rigida Veined Verbena 

Fabaceae 
(Faboideae) 

* Vicia sativa Common vetch 

Apocynaceae * Vinca major Periwinkle 

Violaceae * Viola odorata Sweet Violet 

Vitaceae * Vitis sp.



Vertebrate fauna species recorded in the study area 

Scientific Name Common Name Exotic NSW
Status

EPBC
Status

Observation
Type

Birds 

Alisterus scapularis Australian King-parrot O

Cracticus tibicen Australian Magpie O

Corvus coronoides Australian Raven O

Chenonetta jubata Australian Wood Duck O

Ceyx azureus Azure Kingfisher O

Coracina novaehollandiae Black-faced Cuckoo-shrike O

Accipiter fasciatus Brown Goshawk O

Acanthiza pusilla Brown Thornbill O

Acanthiza reguloides Buff-rumped Thornbill 

Scythrops novaehollandiae Channel-billed Cuckoo O

Platycercus elegans Crimson Rosella W

Gallinula tenebrosa Dusky Moorhen O

Acanthorhynchus tenuirostris Eastern Spinebill W

Eopsaltria australis Eastern Yellow Robin O

Turdus merula Eurasian Blackbird * O

Petrochelidon ariel Fairy Martin O

Cacomantis flabelliformis Fan-tailed Cuckoo W

Todiramphus macleayii Forest Kingfisher O

Eolophus roseicapillus Galah O

^^Callocephalon fimbriatum Gang-gang Cockatoo V O

Rhipidura albiscapa Grey Fantail O

Colluricincla harmonica Grey Shrike-thrush W

Passer domesticus House Sparrow * O

Dacelo novaeguineae Laughing Kookaburra O

Dicaeum hirundinaceum Mistletoebird O

Nycticorax caledonicus Nankeen Night Heron O

Philemon corniculatus Noisy Friarbird O

Anas superciliosa Pacific Black Duck O

Strepera graculina Pied Currawong O

Neochmia temporalis Red-browed Finch O

Psephotus haematonotus Red-rumped Parrot O

Zosterops lateralis Silvereye O

Pardalotus striatus Striated Pardalote W

Malurus cyaneus Superb Fairy-wren O

Sericornis frontalis White-browed Scrubwren O

Egretta novaehollandiae White-faced Heron O



Scientific Name Common Name Exotic NSW
Status

EPBC
Status

Observation
Type

Cormobates leucophaea White-throated Treecreeper O

Corcorax melanorhamphos White-winged Chough O

Rhipidura leucophrys Willie Wagtail O

Lichenostomus chrysops Yellow-faced Honeyeater O

Acanthiza chrysorrhoa Yellow-rumped Thornbill O

Mammals 

Vombatus ursinus Common Wombat F

Macropus giganteus Eastern Grey Kangaroo O

Ornithorhynchus anatinus Platypus O

Hydromys chrysogaster Water-rat O

Tadarida australis White-striped Freetail-bat D, W 

Chalinolobus morio Chocolate Wattled Bat D

Chalinolobus gouldii Gould's Wattled Bat D

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing Bat V D

Vespadelus darlingtoni Large Forest Bat D

Vespadelus vulturnus Little Forest Bat D

Vespadelus troughtoni Eastern Cave Bat V Po

Nyctophilus gouldi Gould's Long-eared Bat Pr

Scotorepens balstoni Inland Broad-nosed Bat Pr

Nyctophilus geoffroyi Lesser Long-eared Bat Pr

Mormopterus "Species 2" Eastern Freetail Bat Pr

Mormopterus "Species 4" Southern Freetail Bat Pr

Reptiles

Chelodina (Chelodina) 
longicollis 

Eastern Snake-necked 
Turtle 

O

Intellagama lesueurii Eastern Water Dragon O

Eulamprus quoyii Eastern Water-skink O

Lampropholis sp. Skink  O

Frogs 

Litoria booroolongensis Booroolong Frog E E OW

Crinia signifera Common Eastern Froglet W

Limnodynastes dumerilii Eastern Banjo Frog O

Litoria lesueuri Lesueur's Frog O

Limnodynastes tasmaniensis Spotted Grass Frog W

Fish

Cyprinus carpio Carp * O

Gambusia holbrooki Eastern Gambusia * O

Hypseleotris galii Firetail Gudgeon O



Scientific Name Common Name Exotic NSW
Status

EPBC
Status

Observation
Type

Galaxias olidus Mountain Galaxias O

Maccullochella peelii Murray Cod V O

* = exotic, V – vulnerable; D – anabat definite; O – observed, Po – anabat possible; Pr – anabat 
probable; W – heard, F – Tracks or scratchings,  



Aquatic invertebrate fauna taxa recorded in the study area 

Common Name  Class/Order Family/Sub-
family

Exotic NSW
Status

EPBC
Status

Observation 
Type

Flat Worm Turbellaria Dugesiidae O

Freshwater Snails Gastropoda Lymnaeidae O

Gastropoda Ancylidae O

Gastropoda Physidae * O

Bivalve Bivalvia Corbiculidae O

Worm Oligochaeta Oligochaeta O

Freshwater Shrimp Decapoda Atyidae O

Freshwater Prawn Decapoda Palaemonidae O

Yabbie Decapoda Parastacidae O

Aquatic Beetles Coleoptera Dytiscidae O

Coleoptera Gyrinidae O

Coleoptera Hydrophilidae O

Coleoptera Scirtidae O

Coleoptera Elmidae O

Coleoptera Psephenidae O

Coleoptera Hydrochidae O

Flies (Larvae) Diptera Tipulidae O

Diptera Ceratopogonidae O

Diptera Simuliidae O

Diptera Tabanidae O

Diptera Stratiomyidae O

Diptera Dolichopodidae O

Diptera Tanypodinae O

Diptera Orthocladiinae O

Diptera Chironominae O

Mayflies Ephemeroptera Baetidae O

Ephemeroptera Leptophlebiidae O

Ephemeroptera Caenidae O

Water Bugs Hemiptera Mesoveliidae O

Hemiptera Hydrometridae O

Hemiptera Veliidae O

Water Strider Hemiptera Gerridae O

Hemiptera Corixidae O

Back Swimmer Hemiptera Notonectidae O

Moth (Larvae) Lepidoptera Crambidae O

Alderflies Megaloptera Corydalidae O

Damselflies Odonata Coenagrionidae O



Common Name  Class/Order Family/Sub-
family

Exotic NSW
Status

EPBC
Status

Observation 
Type

Odonata Diphlebiidae O

Dragonflies Odonata Gomphidae O

Odonata Telephlebiidae O

Caddisflies Trichoptera Hydrobiosidae O

Trichoptera Hydroptilidae O

Trichoptera Philopotamidae O

Trichoptera Hydropsychidae O

Trichoptera Ecnomidae O

Trichoptera Leptoceridae O

* = exotic; O = observed



Appendix C – Aquatic habitat assessment reports



Appendix D - TSC Act Assessments of Significance  

Legislative requirement 

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 an activity on ‘threatened species, 
populations or ecological communities (or their habitats)’ listed under the TSC Act. The ‘7 part test’ 
is used to determine whether an activity is ‘likely’ to impose ‘a significant effect’ on threatened 
biota and thus whether a species impact statement (SIS) is required. Should the 7 part test 
conclude that a significant effect is likely, an SIS must be prepared.  

Seven part tests have been provided for threatened biota recorded in the study area. The following 
threatened biota are included in these assessments: 

 Booroolong Frog. 

 Threatened fish. 



Booroolong Frog 

The Booroolong Frog requires extensive rocky structures along a stream, with some fringing 
vegetation. Adults occur on or near cobble banks and other rock structures within stream margins, 
or near slow-flowing connected or isolated pools that contain suitable rock habitats. Females 
deposit eggs in the crevices of the rock structures within the shallow slow, to medium flowing 
sections of a stream or in adjacent slow flowing connected or isolated rock pools (Hunter, 2007; 
Antsis 2002; DotE 2015b). Studies by Hunter (2007) have found a negative relationship between 
the proportion of canopy cover and the species occurrence, likely relating to thermoregulatory 
requirements (e.g. attaining warmer body temperatures enhance growth and development).  

The dispersal capabilities and non-breeding habitats of the species are unknown, but the species 
is relatively sedentary (DotE 2015b). Hunter (2001) found that the majority of recaptured 
individuals moved less than 50 metres within a season, with maximum movements of up to 300 
metres being recorded across seasons (DotE 2015b). 

The Booroolong Frog has been found to persist in sections of streams that have been highly 
modified, denuded of native vegetation and open to stock access, as well as within artificial 
structures such as weirs, but such high levels of disturbance are unlikely to be conducive to long 
term persistence (Hunter 2007; Antsis et al 1998; DotE 2015b). 

The Booroolong Frog was recorded in the study area. Two adults and one juvenile frog were 
observed in cobble areas immediately adjacent to the water (one within the subject site) and two 
frogs were heard calling within the subject site. The species has previously been recorded about 
20 km upstream of Sofala (OEH 2015a). 

Booroolong Frog (endangered) 

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

Booroolong Frogs present in the study area are likely to be part of a much larger population 
associated with the Turon River. Based on inspection of habitat in the study area and visual 
inspection of aerial photographs, and surveys undertaken for other assessments, cobble habitat 
occurs in many locations along the Turon River up and downstream of the subject site.  

All cobble banks and bars along the Turon River in the study area and surrounds represent 
breeding habitat for this species. These are located alongside both stream margins and pools. 
Cobble areas range in size from small (1m x 1m) to large expanses over 50 m in length and 10 m in 
width. Frogs in the study area were recorded in both small and larger areas of cobbles. Surrounding 
vegetation ranged from herbaceous weeds to stands of River Oaks. No cobble areas would be 
removed as a result of the vegetation thinning works. Thinning of trees would be undertaken along 
a 500 m section of the Turon River by hand with use of mobile plant for removal of large trees 
trunks. Thinning works would cause a temporary disruption to cobble habitat as a result of 
movement of people and small plant during thinning activities. This could potentially disturb adult 
frogs if present. There would be no direct impact on pool and stream habitat where eggs and 



Booroolong Frog (endangered) 

tadpoles occur. 

The main risk of disturbance of sediments is from movement of mobile plant along the river banks, 
and clearing of large areas of herby weeds. Root balls of trees would be retained which would 
maintain bank stability and minimise the potential for slips or sediment movement. Surfaces 
disturbed through weed removal would be stabilised through supplementary planting. 
Sedimentation resulting from disturbance during thinning works may adversely affect breeding 
habitat of the Booroolong Frog by altering water quality and filling aquatic habitat with fine 
sediment. The Turon River is subject to regular flooding events, which cause erosion and 
sedimentation along the river. Locations and extent of cobble banks would change over time as a 
result of flooding events and water level. The additional sedimentation risk is likely to be temporary 
and low compared to the normal conditions of the river.  

Booroolong Frogs may shelter in cobbles and vegetation at the base of River Oaks and Willows 
that will be removed. There is a risk of accidental mortality of individuals resulting from the 
movement of people and plant at the site during works. The retention of root balls would minimise 
disturbance of shelter sites and the potential for mortality of individuals is likely to be low.  

The proposal would have no impact on connectivity for the species. No areas of habitat would 
become isolated or fragmented. Thinning of trees may improve habitat in some areas as the 
species prefers areas with little canopy cover. 

Given that the proposal would not remove foraging or breeding habitat, would not fragment or 
isolate any areas of habitat, the risk of injury and mortality of individuals is low, the river is regularly 
subject to changes in water levels that change the location and distribution of breeding areas, and 
sedimentation is not likely to be greater than is already experienced during flood events, the 
proposal is not likely to have an adverse effect on the life cycle of the species such that the local 
population of the species is likely to be placed at risk of extinction. 

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

Not applicable. 

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

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

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

Not applicable. 

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

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



Booroolong Frog (endangered) 

proposed, and 

No area of breeding or foraging habitat would be removed. Thinning of trees along a 500 m section 
of the Turon River would be undertaken by hand with use of mobile plant for removal of large trees 
trunks. Root balls of trees would be retained which would maintain bank stability and minimise the 
potential for slips or sediment movement. Surfaces disturbed through weed removal would be 
stabilised through supplementary planting. Sedimentation resulting from disturbance during thinning 
works may adversely affect breeding habitat of the Booroolong Frog by altering water quality and 
filling aquatic habitat with fine sediment. This is not likely to be above that which is experienced by 
the species during flood events. 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

The proposal would have no impact on connectivity for the species. No areas of habitat would 
become isolated or fragmented.  

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality 

Habitat present in the subject site is important to the species’ survival in the subject site. The 
proposal involves the thinning of River Oaks along a 500 m section of the Turon River, as well as 
weed removal and revegetation works. No area of important habitat would be isolated. There would 
be a temporary risk of sedimentation of breeding habitat resulting from the works. Any 
sedimentation that may occur is unlikely to be greater than that experienced during flood events. 
Booroolong Frogs present in the study area are likely to be part of a much larger population 
associated with the Turon River. Based on inspection of habitat in the study area and visual 
inspection of aerial photographs, cobble habitat occurs in many locations along the Turon River, 
and the habitat to be impacted makes up a very small proportion of important habitat in the locality.  

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

There is no critical habitat listed for the Booroolong Frog. Cobble banks are critical to the survival of 
the species as it uses these habitat areas for breeding, foraging and shelter. As discussed above, 
no areas of cobble banks would be removed. There may be possible disturbance through 
movement of people and plant during thinning to gain access to the vegetation. The proposal may 
result in temporary sedimentation of these areas within the subject site. Each flood event in the 
Turon River would alter sediment load and location and extent of exposed cobble areas, and the 
temporary sedimentation that may occur as a result of the proposal would not substantially alter 
breeding habitat for the species. Large reaches of potential breeding habitat are present upstream 
and downstream of the study area. Given these points, the proposal is not likely to have an adverse 
effect on critical habitat. 

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



Booroolong Frog (endangered) 

The overall objective of the Booroolong Frog recovery plan (OEH 2012) is to minimise the 
probability of extinction of the Booroolong Frog in the wild, and to increase the probability of 
populations becoming self-sustaining and viable in the longer term. One particular action is to 
reduce the impact of known or perceived threats contributing to the ongoing decline of the 
Booroolong Frog. No area of habitat would be removed as a result of the proposal. The proposal 
could result in temporary sedimentation of breeding habitat, and possible injury or mortality of adult 
frogs, however the risk of this is low and not likely to be greater than that experienced during flood 
events. Given the large areas of available habitat present along the Turon River, and the temporary 
nature and limited extent of potential impacts, the proposal is not likely to interfere with the recovery 
of the species. 

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

The proposed action would contribute to the operation of two KTPs as follows: 

 Alteration to the natural flow regimes of rivers and streams and their floodplains and 
wetlands. The proposal would not alter the natural flow regime of the Turon River during low 
or normal flow periods.  

 Infection of frogs by amphibian chytrid causing the disease chytridiomycosis. The proposal 
could potentially introduce chytrid fungus to the study area. Mitigation measures are 

recommended to reduce the likelihood of this occurring.

Conclusion of Assessment of Significance 

The proposal is unlikely to significantly affect the Booroolong Frog as: 

 No area of breeding or shelter habitat would be removed.

 The risk of sedimentation of breeding habitat is low given the thinning method (hand 
thinning and retention of root balls) and the mitigation measures (standard sediment and 
erosion control measures). 

 The risk of injury and mortality of individuals during the proposed is low. 

 Large reaches of suitable habitat for the species are present upstream and downstream of 
the subject site. 

 The proposal would not alter the natural flow regime of the Turon River during low or 
normal flow periods.  



Threatened fish 

Aquatic habitats observed may be suitable for species known to occur in the central west 
catchment area (DPI 2015b), including the Freshwater Catfish (Tandanus tandanus) and Purple-
spotted Gudgeon (Mogurnda adspersa).  

The Freshwater Catfish occurs in a range of riverine and lake habitats, preferring sluggish or still 
waters. Found in both clear and turbid waters, in areas ranging from mud to gravel to rock 
substrates. The Purple-spotted Gudgeon is found in slow-moving or still waters of rivers, creeks 
and billabongs, often amongst weeds, rocks or large woody debris (snags) (DPI 2014c). 

The thinning of trees may result in temporary sedimentation of aquatic habitats. Sedimentation 
would be very limited given the measures to retain bank stability and stabilise disturbed soils. 

.

Murray Cod (Vulnerable) 

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

A short term increased sedimentation during and following the implementation proposed works 
may occur. This may have an impact on the breeding sites and habitats for these fish species at 
the local reach scale (if present). Root balls of trees would be retained which would maintain bank 
stability and minimise the potential for slips or sediment movement. Surfaces disturbed through 
weed removal would be stabilised through supplementary planting. The lateral and temporal 
extent of any increases in sedimentation rates is likely to be minimal.  

There would be no removal of snags, no instream structures, and no blockage of fish passage. 

Given that the proposal would not remove foraging or breeding habitat, would not fragment or 
isolate any areas of habitat, would not block fish passage, and sedimentation is not likely to be 
greater than is already experienced during flood events, the proposal is not likely to have an 
adverse effect on the life cycle of these species such that the local population of the species (if 
present) is likely to be placed at risk of extinction. 

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

Not applicable.  

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

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

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



Murray Cod (Vulnerable) 

Not applicable. 

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

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

The proposal will not remove any habitat within the Turon River. The proposal will not include 
instream structures that may block fish passage. 

A short term increased sedimentation during and following the implementation proposed works 
may occur. This may have an impact on the breeding sites and habitats for these species at the 
local reach scale. Root balls of trees would be retained which would maintain bank stability and 
minimise the potential for slips or sediment movement. Surfaces disturbed through weed removal 
would be stabilised through supplementary planting. The lateral and temporal extent of any 
increases in sedimentation rates is likely to be minimal.  

No removal of instream snags will occur although council have proposed the removal of some 
fallen trees on the banks with the aim of reducing the risk of damage to assets during high flow 
events. If this occurs it may temporarily reduce the prevalence of snags as future habitat of the 
native fish species.  

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

The proposal will not include instream structures that may block fish passage. As such no area of 
habitat would become fragmented or isolated as a result of the proposal. 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality 

There is no evidence of these species in the study area. These species are rare in the central 
west catchment area. The subject site is unlikely to be important to these species. Increase 
sedimentation, a possible result of the proposed works, may temporarily reduce quality of 
potential habitat for these species.   

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

There is no critical habitat listed for these species.   

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

There is no recovery plan for these species. As noted above, the subject site is unlikely to be 
important to these species given the lack of evidence in the subject site and rarity of these 
species in the central west catchment area. The potential temporary increase in sedimentation is 
unlikely to interfere with the recovery of these speceis. 



Murray Cod (Vulnerable) 

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

The proposed action would contribute to the operation of KTPs as follows: 

 Alteration to the natural flow regimes of rivers and streams and their floodplains and 
wetlands. The proposal would not alter the natural flow regime of the Turon River during 
low or normal flow periods.  

Conclusion of Assessment of Significance 

 No area of breeding or shelter habitat would be removed.

 There would be no blockage of fish passage. 

 The risk of sedimentation of breeding habitat is low given the thinning method (hand 
thinning and retention of root balls) and the mitigation measures (standard sediment and 
erosion control measures). 

 Large reaches of suitable habitat for the species are present upstream and downstream of 
the subject site. 

 The proposal would not alter the natural flow regime of the Turon River during low or 
normal flow periods. 
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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are
contained in the caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance
guidelines, forms and application process details.

Other Matters Protected by the EPBC Act
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Summary

This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

1

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

24

None

None

National Heritage Places:

Commonwealth Marine Areas:

World Heritage Properties:

None

None

11

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

12

Commonwealth Heritage Places:

2

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

NoneCommonwealth Reserves Marine



Details

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Regent Honeyeater [82338] Endangered Species or species
habitat known to occur
within area

Anthochaera phrygia

Australasian Bittern [1001] Endangered Species or species
habitat may occur within
area

Botaurus poiciloptilus

Swift Parrot [744] Endangered Species or species
habitat likely to occur
within area

Lathamus discolor

Malleefowl [934] Vulnerable Species or species
habitat likely to occur
within area

Leipoa ocellata

Superb Parrot [738] Vulnerable Species or species
habitat likely to occur
within area

Polytelis swainsonii

Australian Painted Snipe [77037] Endangered Species or species
habitat may occur within
area

Rostratula australis

Fish

Murray Cod [66633] Vulnerable Species or species
habitat may occur within
area

Maccullochella peelii

Frogs

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
White Box-Yellow Box-Blakely's Red Gum Grassy
Woodland and Derived Native Grassland

Critically Endangered Community likely to
occur within area

Matters of National Environmental Significance

This part of the report provides information that may also be relevant to the area you have nominated.

Extra Information

Regional Forest Agreements:

33

Place on the RNE:

1

None

Invasive Species:

None

Nationally Important Wetlands:

State and Territory Reserves:

4

Key Ecological Features (Marine) None



Name Status Type of Presence

Booroolong Frog [1844] Endangered Species or species
habitat likely to occur
within area

Litoria booroolongensis

Insects

Bathurst Copper Butterfly, Purple Copper
Butterfly, Bathurst Copper, Bathurst Copper Wing,
Bathurst-Lithgow Copper, Purple Copper [26335]

Vulnerable Species or species
habitat likely to occur
within area

Paralucia spinifera

Mammals

Large-eared Pied Bat, Large Pied Bat [183] Vulnerable Species or species
habitat known to occur
within area

Chalinolobus dwyeri

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll
(southeastern mainland population) [75184]

Endangered Species or species
habitat known to occur
within area

Dasyurus maculatus  maculatus (SE mainland population)

South-eastern Long-eared Bat [83395] Vulnerable Species or species
habitat may occur within
area

Nyctophilus corbeni

Brush-tailed Rock-wallaby [225] Vulnerable Species or species
habitat may occur within
area

Petrogale penicillata

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Vulnerable Species or species
habitat known to occur
within area

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

New Holland Mouse, Pookila [96] Vulnerable Species or species
habitat may occur within
area

Pseudomys novaehollandiae

Plants

 [56780] Endangered Species or species
habitat may occur within
area

Asterolasia elegans

 [4325] Critically Endangered Species or species
habitat may occur within
area

Euphrasia arguta

Basalt Pepper-cress, Peppercress, Rubble Pepper-
cress, Pepperweed [16542]

Endangered Species or species
habitat may occur within
area

Lepidium hyssopifolium

 [64942] Vulnerable Species or species
habitat likely to occur
within area

Philotheca ericifolia

Tarengo Leek Orchid [55144] Endangered Species or species
habitat likely to occur
within area

Prasophyllum petilum

a leek-orchid [81964] Critically Endangered Species or species
habitat likely to occur
within area

Prasophyllum sp. Wybong (C.Phelps ORG 5269)

Austral Toadflax, Toadflax [15202] Vulnerable Species or species
habitat likely to occur
within area

Thesium australe

Reptiles

Pink-tailed Worm-lizard, Pink-tailed Legless
Lizard [1665]

Vulnerable Species or species
habitat known to occur
within area

Aprasia parapulchella

Broad-headed Snake [1182] Vulnerable Species or species
habitat likely to occur
within area

Hoplocephalus bungaroides



Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Migratory Terrestrial Species

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

White-throated Needletail [682] Species or species
habitat likely to occur
within area

Hirundapus caudacutus

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Black-faced Monarch [609] Species or species
habitat known to occur
within area

Monarcha melanopsis

Satin Flycatcher [612] Species or species
habitat known to occur
within area

Myiagra cyanoleuca

Rufous Fantail [592] Species or species
habitat likely to occur
within area

Rhipidura rufifrons

Migratory Wetlands Species

Great Egret, White Egret [59541] Species or species
habitat likely to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Latham's Snipe, Japanese Snipe [863] Species or species
habitat may occur within
area

Gallinago hardwickii

Painted Snipe [889] Endangered* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur

Apus pacificus

Commonwealth Land [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this
vicinity. Due to the unreliability of the data source, all proposals should be checked as to whether it
impacts on a Commonwealth area, before making a definitive decision. Contact the State or Territory
government land department for further information.

Name
Commonwealth Land - Australian Telecommunications Commission
Commonwealth Land - Commonwealth Trading Bank of Australia

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence
within area

Great Egret, White Egret [59541] Species or species
habitat likely to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Latham's Snipe, Japanese Snipe [863] Species or species
habitat may occur within
area

Gallinago hardwickii

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

White-throated Needletail [682] Species or species
habitat likely to occur
within area

Hirundapus caudacutus

Swift Parrot [744] Endangered Species or species
habitat likely to occur
within area

Lathamus discolor

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Black-faced Monarch [609] Species or species
habitat known to occur
within area

Monarcha melanopsis

Satin Flycatcher [612] Species or species
habitat known to occur
within area

Myiagra cyanoleuca

Rufous Fantail [592] Species or species
habitat likely to occur
within area

Rhipidura rufifrons

Painted Snipe [889] Endangered* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

State and Territory Reserves [ Resource Information ]
Name State
Winburndale NSW

Extra Information

Places on the RNE [ Resource Information ]

Note that not all Indigenous sites may be listed.

Name StatusState
Natural

RegisteredWinburndale Nature Reserve (1977 boundary) NSW
Historic

Indicative PlaceCrudine General Cemetery NSW
RegisteredSofala Courthouse (former) NSW
RegisteredSofala Settlement NSW



Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced
plants that are considered by the States and Territories to pose a particularly significant threat to
biodiversity. The following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo
and Cane Toad. Maps from Landscape Health Project, National Land and Water Resouces Audit,
2001.

Name Status Type of Presence
Birds

Common Myna, Indian Myna [387] Species or species
habitat likely to occur
within area

Acridotheres tristis

Skylark [656] Species or species
habitat likely to occur
within area

Alauda arvensis

Mallard [974] Species or species
habitat likely to occur
within area

Anas platyrhynchos

European Goldfinch [403] Species or species
habitat likely to occur
within area

Carduelis carduelis

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species
habitat likely to occur
within area

Columba livia

House Sparrow [405] Species or species
habitat likely to occur
within area

Passer domesticus

Eurasian Tree Sparrow [406] Species or species
habitat likely to occur
within area

Passer montanus

Spotted Turtle-Dove  [780] Species or species
habitat likely to occur
within area

Streptopelia chinensis

Common Starling [389] Species or species
habitat likely to occur
within area

Sturnus vulgaris

Common Blackbird, Eurasian Blackbird [596] Species or species
habitat likely to occur
within area

Turdus merula

Mammals

Domestic Cattle [16] Species or species
habitat likely to occur
within area

Bos taurus

Domestic Dog [82654] Species or species
habitat likely to occur
within area

Canis lupus  familiaris

Goat [2] Species or species
habitat likely to occur
within area

Capra hircus

Cat, House Cat, Domestic Cat [19] Species or species
habitat likely to occur
within area

Felis catus

Feral deer species in Australia [85733] Species or species
habitat likely to occur
within area

Feral deer

Brown Hare [127] Species or species
habitat likely to occur
within area

Lepus capensis



Name Status Type of Presence

House Mouse [120] Species or species
habitat likely to occur
within area

Mus musculus

Rabbit, European Rabbit [128] Species or species
habitat likely to occur
within area

Oryctolagus cuniculus

Black Rat, Ship Rat [84] Species or species
habitat likely to occur
within area

Rattus rattus

Pig [6] Species or species
habitat likely to occur
within area

Sus scrofa

Red Fox, Fox [18] Species or species
habitat likely to occur
within area

Vulpes vulpes

Plants

Bridal Creeper, Bridal Veil Creeper, Smilax,
Florist's Smilax, Smilax Asparagus [22473]

Species or species
habitat likely to occur
within area

Asparagus asparagoides

Broom, English Broom, Scotch Broom, Common
Broom, Scottish Broom, Spanish Broom [5934]

Species or species
habitat likely to occur
within area

Cytisus scoparius

Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom
[20126]

Species or species
habitat likely to occur
within area

Genista monspessulana

Broom [67538] Species or species
habitat may occur within
area

Genista sp. X Genista monspessulana

African Boxthorn, Boxthorn [19235] Species or species
habitat likely to occur
within area

Lycium ferocissimum

Chilean Needle grass [67699] Species or species
habitat likely to occur
within area

Nassella neesiana

Serrated Tussock, Yass River Tussock, Yass
Tussock, Nassella Tussock (NZ) [18884]

Species or species
habitat likely to occur
within area

Nassella trichotoma

Prickly Pears [82753] Species or species
habitat likely to occur
within area

Opuntia spp.

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species
habitat may occur within
area

Pinus radiata

Blackberry, European Blackberry [68406] Species or species
habitat likely to occur
within area

Rubus fruticosus aggregate

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species
habitat likely to occur
within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Fireweed, Madagascar Ragwort, Madagascar
Groundsel [2624]

Species or species
habitat likely to occur
within area

Senecio madagascariensis



-33.076133 149.687389,-33.076025 149.687346,-33.076583 149.687517,-33.077787
149.687496,-33.078632 149.687002,-33.0791 149.686702,-33.079981 149.686681,-33.080179
149.688032,-33.080215 149.688977,-33.080215 149.689856,-33.080053 149.690929,
-33.079855 149.691873,-33.079496 149.693611,-33.079549 149.694727,-33.079675
149.695392,-33.080071 149.695757,-33.080394 149.695929,-33.080808 149.695929,
-33.081096 149.695929,-33.081509 149.696294,-33.081815 149.696465,-33.082354
149.696594,-33.08293 149.696873,-33.083505 149.697216,-33.083811 149.69756,-33.08399
149.69816,-33.084008 149.698461,-33.08399 149.698847,-33.083972 149.699083,-33.083864
149.699469,-33.083829 149.699641,-33.083829 149.699577

Coordinates

- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general
guide only. Where available data supports mapping, the type of presence that can be determined from the
data is indicated in general terms. People using this information in making a referral may need to consider
the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location data
are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.

For species where the distributions are well known, maps are digitised from sources such as recovery plans
and detailed habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated
under 'type of presence'. For species whose distributions are less well known, point locations are collated
from government wildlife authorities, museums, and non-government organisations; bioclimatic
distribution models are generated and these validated by experts. In some cases, the distribution maps are
based solely on expert knowledge.

The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.

Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining
obligations under the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped
locations of World Heritage and Register of National Estate properties, Wetlands of International
Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species
and listed threatened ecological communities. Mapping of Commonwealth land is not complete at this
stage. Maps have been collated from a range of sources at various resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:
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Noxious weed declarations

This is a printer friendly page

Return to start page

Noxious weed declarations for Upper Macquarie County Council
Note: this control area includes the local council areas of - Upper Macquarie County Council - Bathurst Regional - 

Blayney - Lithgow - Oberon 

Weed Class Legal requirements

African feathergrass [Pennisetum macrourum] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

African turnip weed [Sisymbrium runcinatum] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

African turnip weed [Sisymbrium thellungii] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Anchored water hyacinth [Eichhornia azurea] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Annual ragweed [Ambrosia artemisiifolia] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Artichoke thistle [Cynara cardunculus] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Athel tree / Athel pine [Tamarix aphylla] 
Weed of National Significance

5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Bear-skin fescue [Festuca gautieri] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Black knapweed [Centaurea xmoncktonii] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Blackberry [Rubus fruticosus aggregate 

species]
except cultivars Black satin Chehalem Chester 

Thornless Dirksen Thornless Loch Ness Murrindindi 

Silvan Smooth stem Thornfree

4 The growth of the plant must be managed in a manner that 

continously inhibits the ability of the plant to spread and the 

plant must not be sold, propagated or knowingly distributed 

This is an All of NSW declaration 

Boneseed [Chrysanthemoides monilifera 

subspecies monilifera] 
Weed of National Significance

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Bridal veil creeper [Asparagus declinatus 

(syn. Asparagus crispus, Myrsiphyllum 

declinatum)] 
A Weed of National Significance

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 
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Broomrapes [Orobanche species except the 

native O. cernua variety australiana and O. 

minor] 

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Burr ragweed [Ambrosia confertiflora] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Cabomba [All Cabomba species except C. 

furcata] 

Weed of National Significance

5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Cayenne snakeweed [Stachytarpheta 

cayennensis] 

5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Chinese violet [Asystasia gangetica 

subspecies micrantha] 

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Clockweed [Gaura parviflora] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Corn sowthistle [Sonchus arvensis] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Dodder [All Cuscuta species except the native 

species C. australis, C. tasmanica and C. 

victoriana] 
Includes All Cuscuta species except the native species 

C. australis, C. tasmanica and C. victoriana

5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Espartillo [Amelichloa brachychaeta, 

Amelichloa caudata] 

5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Eurasian water milfoil [Myriophyllum 

spicatum]

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Fine-bristled burr grass [Cenchrus brownii] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Fountain grass [Cenchrus setaceus] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Frogbit / Spongeplant [Limnobium laevigatum 

and L. spongia] 

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Gallon's curse [Cenchrus biflorus] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Gamba grass [Andropogon gayanus] 
Weed of National Significance

5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 
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Glaucous star thistle [Carthamus glaucus] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Golden thistle [Scolymus hispanicus] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Hawkweed [Hieracium species] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Heteranthera / Kidneyleaf mud plantain

[Heteranthera reniformis] 

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Horsetail [Equisetum species] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Hydrocotyl / Water pennywort [Hydrocotyl

ranunculoides] 

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Hymenachne [Hymenachne amplexicaulis 

and hybrids] 
Weed of National Significance

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Karroo thorn [Acacia karroo] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Kochia [Bassia scoparia ] 
except Bassia scoparia subspecies trichophylla

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Koster's curse / Clidemia [Clidemia hirta] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Lagarosiphon [Lagarosiphon major] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Leafy elodea / Dense waterweed / Egeria

[Egeria densa] 

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

This is an All of NSW declaration 

Lippia [Phyla canescens] 4 The plant must not be sold, propagated or knowingly distributed 

except incidentally in hay or lucerne 

This is an All of NSW declaration 

Mexican feather grass [Nassella tenuissima] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Mexican poppy [Argemone mexicana] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Miconia [Miconia species] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 
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Mikania vine [Mikania micrantha] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Mimosa [Mimosa pigra] 
Weed of National Significance

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Mossman River grass [Cenchrus echinatus] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Parthenium weed [Parthenium hysterophorus] 
Weed of National Significance

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Pond apple [Annona glabra] 

Weed of National Significance

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Prickly acacia [Vachellia nilotica (syn. Acacia 

nilotica)] 

A Weed of National Significance

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Prickly pear [Cylindropuntia species] 
Weed of National Significance

4 The growth of the plant must be managed in a manner that 

continously inhibits the ability of the plant to spread and the 

plant must not be sold, propagated or knowingly distributed 

This is an All of NSW declaration 

Red rice [Oryza rufipogon] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Rhus tree [Toxicodendron succedaneum] 4 The growth of the plant must be managed in a manner that 

continously inhibits the ability of the plant to spread and the 

plant must not be sold, propagated or knowingly distributed 

This is an All of NSW declaration 

Rubber vine [Cryptostegia grandiflora] 
A Weed of National Significance

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Senegal tea plant [Gymnocoronis 

spilanthoides] 

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Siam weed [Chromolaena odorata] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Smooth-stemmed turnip [Brassica barrelieri 

subspecies oxyrrhina] 

5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Soldier thistle [Picnomon acarna] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Spotted knapweed [Centaurea stoebe 

subspecies micranthos] 

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 
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Texas blueweed [Helianthus ciliaris] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Tropical soda apple [Solanum viarum] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Water caltrop [Trapa species] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Water lettuce [Pistia stratiotes] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Water soldier [Stratiotes aloides] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Witchweed [Striga species except the native 

Striga parviflora] 

1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Yellow burrhead [Limnocharis flava] 1 The plant must be eradicated from the land and that land must 

be kept free of the plant 

This is an All of NSW declaration 

Yellow nutgrass [Cyperus esculentus] 5 The requirements in the Noxious Weeds Act 1993 for a 

notifiable weed must be complied with 

This is an All of NSW declaration 

Page 5 of 5Noxious weed declarations | NSW Department of Primary Industries

6/01/2015http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/noxious-app-appli...



EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are
contained in the caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance
guidelines, forms and application process details.

Other Matters Protected by the EPBC Act
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Summary

This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

1

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

21

None

None

National Heritage Places:

Commonwealth Marine Areas:

World Heritage Properties:

None

None

11

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

12

Commonwealth Heritage Places:

2

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

NoneCommonwealth Reserves Marine



Details

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Regent Honeyeater [82338] Endangered Species or species
habitat known to occur
within area

Anthochaera phrygia

Swift Parrot [744] Endangered Species or species
habitat likely to occur
within area

Lathamus discolor

Malleefowl [934] Vulnerable Species or species
habitat likely to occur
within area

Leipoa ocellata

Superb Parrot [738] Vulnerable Species or species
habitat may occur within
area

Polytelis swainsonii

Australian Painted Snipe [77037] Endangered Species or species
habitat may occur within
area

Rostratula australis

Fish

Murray Cod [66633] Vulnerable Species or species
habitat may occur within
area

Maccullochella peelii

Frogs

Booroolong Frog [1844] Endangered Species or species
habitat likely to occur
within area

Litoria booroolongensis

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
White Box-Yellow Box-Blakely's Red Gum Grassy
Woodland and Derived Native Grassland

Critically Endangered Community likely to
occur within area

Matters of National Environmental Significance

This part of the report provides information that may also be relevant to the area you have nominated.

Extra Information

Regional Forest Agreements:

32

Place on the RNE:

None

None

Invasive Species:

None

Nationally Important Wetlands:

State and Territory Reserves:

2

Key Ecological Features (Marine) None



Name Status Type of Presence
Insects

Bathurst Copper Butterfly, Purple Copper
Butterfly, Bathurst Copper, Bathurst Copper Wing,
Bathurst-Lithgow Copper, Purple Copper [26335]

Vulnerable Species or species
habitat likely to occur
within area

Paralucia spinifera

Mammals

Large-eared Pied Bat, Large Pied Bat [183] Vulnerable Species or species
habitat likely to occur
within area

Chalinolobus dwyeri

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll
(southeastern mainland population) [75184]

Endangered Species or species
habitat known to occur
within area

Dasyurus maculatus  maculatus (SE mainland population)

South-eastern Long-eared Bat [83395] Vulnerable Species or species
habitat may occur within
area

Nyctophilus corbeni

Brush-tailed Rock-wallaby [225] Vulnerable Species or species
habitat may occur within
area

Petrogale penicillata

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Vulnerable Species or species
habitat known to occur
within area

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

New Holland Mouse, Pookila [96] Vulnerable Species or species
habitat may occur within
area

Pseudomys novaehollandiae

Plants

 [56780] Endangered Species or species
habitat may occur within
area

Asterolasia elegans

 [4325] Critically Endangered Species or species
habitat may occur within
area

Euphrasia arguta

Basalt Pepper-cress, Peppercress, Rubble Pepper-
cress, Pepperweed [16542]

Endangered Species or species
habitat may occur within
area

Lepidium hyssopifolium

 [64942] Vulnerable Species or species
habitat likely to occur
within area

Philotheca ericifolia

Austral Toadflax, Toadflax [15202] Vulnerable Species or species
habitat likely to occur
within area

Thesium australe

Reptiles

Pink-tailed Worm-lizard, Pink-tailed Legless
Lizard [1665]

Vulnerable Species or species
habitat may occur within
area

Aprasia parapulchella

Broad-headed Snake [1182] Vulnerable Species or species
habitat likely to occur
within area

Hoplocephalus bungaroides

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Migratory Terrestrial Species

White-bellied Sea-Eagle [943] Species or species
Haliaeetus leucogaster



Name Threatened Type of Presence
habitat likely to occur
within area

White-throated Needletail [682] Species or species
habitat likely to occur
within area

Hirundapus caudacutus

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Black-faced Monarch [609] Species or species
habitat likely to occur
within area

Monarcha melanopsis

Satin Flycatcher [612] Species or species
habitat likely to occur
within area

Myiagra cyanoleuca

Rufous Fantail [592] Species or species
habitat likely to occur
within area

Rhipidura rufifrons

Migratory Wetlands Species

Great Egret, White Egret [59541] Species or species
habitat likely to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Latham's Snipe, Japanese Snipe [863] Species or species
habitat may occur within
area

Gallinago hardwickii

Painted Snipe [889] Endangered* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Great Egret, White Egret [59541] Species or species
habitat likely to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Latham's Snipe, Japanese Snipe [863] Species or species
Gallinago hardwickii

Commonwealth Land [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this
vicinity. Due to the unreliability of the data source, all proposals should be checked as to whether it
impacts on a Commonwealth area, before making a definitive decision. Contact the State or Territory
government land department for further information.

Name
Commonwealth Land - Australian Telecommunications Commission
Commonwealth Land - Commonwealth Trading Bank of Australia

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence
habitat may occur within
area

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

White-throated Needletail [682] Species or species
habitat likely to occur
within area

Hirundapus caudacutus

Swift Parrot [744] Endangered Species or species
habitat likely to occur
within area

Lathamus discolor

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Black-faced Monarch [609] Species or species
habitat likely to occur
within area

Monarcha melanopsis

Satin Flycatcher [612] Species or species
habitat likely to occur
within area

Myiagra cyanoleuca

Rufous Fantail [592] Species or species
habitat likely to occur
within area

Rhipidura rufifrons

Painted Snipe [889] Endangered* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Extra Information

Places on the RNE [ Resource Information ]

Note that not all Indigenous sites may be listed.

Name StatusState
Historic

RegisteredSofala Courthouse (former) NSW
RegisteredSofala Settlement NSW

Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced
plants that are considered by the States and Territories to pose a particularly significant threat to
biodiversity. The following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo
and Cane Toad. Maps from Landscape Health Project, National Land and Water Resouces Audit,
2001.

Name Status Type of Presence
Birds

Common Myna, Indian Myna [387] Species or species
habitat likely to occur
within area

Acridotheres tristis

Skylark [656] Species or species
Alauda arvensis



Name Status Type of Presence
habitat likely to occur
within area

Mallard [974] Species or species
habitat likely to occur
within area

Anas platyrhynchos

European Goldfinch [403] Species or species
habitat likely to occur
within area

Carduelis carduelis

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species
habitat likely to occur
within area

Columba livia

House Sparrow [405] Species or species
habitat likely to occur
within area

Passer domesticus

Eurasian Tree Sparrow [406] Species or species
habitat likely to occur
within area

Passer montanus

Spotted Turtle-Dove  [780] Species or species
habitat likely to occur
within area

Streptopelia chinensis

Common Starling [389] Species or species
habitat likely to occur
within area

Sturnus vulgaris

Common Blackbird, Eurasian Blackbird [596] Species or species
habitat likely to occur
within area

Turdus merula

Mammals

Domestic Cattle [16] Species or species
habitat likely to occur
within area

Bos taurus

Domestic Dog [82654] Species or species
habitat likely to occur
within area

Canis lupus  familiaris

Goat [2] Species or species
habitat likely to occur
within area

Capra hircus

Cat, House Cat, Domestic Cat [19] Species or species
habitat likely to occur
within area

Felis catus

Feral deer species in Australia [85733] Species or species
habitat likely to occur
within area

Feral deer

Brown Hare [127] Species or species
habitat likely to occur
within area

Lepus capensis

House Mouse [120] Species or species
habitat likely to occur
within area

Mus musculus

Rabbit, European Rabbit [128] Species or species
habitat likely to occur
within area

Oryctolagus cuniculus

Black Rat, Ship Rat [84] Species or species
habitat likely to occur
within area

Rattus rattus

Pig [6] Species or species
Sus scrofa



Name Status Type of Presence
habitat likely to occur
within area

Red Fox, Fox [18] Species or species
habitat likely to occur
within area

Vulpes vulpes

Plants

Bridal Creeper, Bridal Veil Creeper, Smilax,
Florist's Smilax, Smilax Asparagus [22473]

Species or species
habitat likely to occur
within area

Asparagus asparagoides

Broom, English Broom, Scotch Broom, Common
Broom, Scottish Broom, Spanish Broom [5934]

Species or species
habitat likely to occur
within area

Cytisus scoparius

Broom [67538] Species or species
habitat may occur within
area

Genista sp. X Genista monspessulana

African Boxthorn, Boxthorn [19235] Species or species
habitat likely to occur
within area

Lycium ferocissimum

Chilean Needle grass [67699] Species or species
habitat likely to occur
within area

Nassella neesiana

Serrated Tussock, Yass River Tussock, Yass
Tussock, Nassella Tussock (NZ) [18884]

Species or species
habitat likely to occur
within area

Nassella trichotoma

Prickly Pears [82753] Species or species
habitat likely to occur
within area

Opuntia spp.

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species
habitat may occur within
area

Pinus radiata

Blackberry, European Blackberry [68406] Species or species
habitat likely to occur
within area

Rubus fruticosus aggregate

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species
habitat likely to occur
within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Fireweed, Madagascar Ragwort, Madagascar
Groundsel [2624]

Species or species
habitat likely to occur
within area

Senecio madagascariensis



-33.074542 149.685297,-33.075261 149.687186,-33.076412 149.687357,-33.07785
149.687357,-33.079576 149.686842,-33.080008 149.687014,-33.080008 149.690791,
-33.079576 149.694739,-33.080008 149.69594,-33.081015 149.696112,-33.082165
149.696112,-33.08346 149.697142,-33.084179 149.698687,-33.084179 149.700404,
-33.083891 149.700575

Coordinates

- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general
guide only. Where available data supports mapping, the type of presence that can be determined from the
data is indicated in general terms. People using this information in making a referral may need to consider
the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location data
are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.

For species where the distributions are well known, maps are digitised from sources such as recovery plans
and detailed habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated
under 'type of presence'. For species whose distributions are less well known, point locations are collated
from government wildlife authorities, museums, and non-government organisations; bioclimatic
distribution models are generated and these validated by experts. In some cases, the distribution maps are
based solely on expert knowledge.

The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.

Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining
obligations under the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped
locations of World Heritage and Register of National Estate properties, Wetlands of International
Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species
and listed threatened ecological communities. Mapping of Commonwealth land is not complete at this
stage. Maps have been collated from a range of sources at various resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:



-Department of the Environment, Climate Change, Energy and Water
-Birds Australia
-Australian Bird and Bat Banding Scheme

-Department of Environment and Conservation, Western Australia
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Back to search results

NC2016/002 - Warrabinga Wiradjuri #4

Tribunal file no. NC2016/002

Federal Court file no. NSD443/2016

Application name Warrabinga Wiradjuri #4

State or Territory New South Wales

Representative A/TSI body area(s) New South Wales

Local government area(s) Mid-Western Regional Council

Date filed 26/03/2016

Date claim entered on Register 29/04/2016

Register extract and attachments
 

Register extract RNTCExtract_NC2016_002.pdf

Register extract attachment/s NC2016 002 RNTC Attachment C Map of claim area.pdf
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Register of Native Title Claims Details

Back to search results

NC2014/001 - Warrabinga Wiradjuri #3

Tribunal file no. NC2014/001

Federal Court file no. NSD1057/2014

Application name Warrabinga Wiradjuri #3

State or Territory New South Wales

Representative A/TSI body area(s) New South Wales

Local government area(s) Mid-Western Regional Council

Date filed 14/10/2014

Date claim entered on Register 30/04/2015

Register extract and attachments
 

Register extract RNTCExtract_NC2014_001.pdf

Register extract attachment/s Attachment C Map.pdf
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http://www.nntt.gov.au/searchRegApps/NativeTitleRegisters/Pages/RNTC_details.aspx?NNTT_Fileno=NC2011/006 1/1

Register of Native Title Claims Details

Back to search results

NC2011/006 - Gomeroi People

Tribunal file
no.

NC2011/006

Federal Court
file no.

NSD2308/2011

Application
name

Gomeroi People

State or
Territory

New South Wales;

Representative
A/TSI body
area(s)

New South Wales

Local
government
area(s)

Armidale Dumaresq Council, Coonamble Shire Council, Gilgandra Shire Council, Glen Innes Severn Shire Council, Gunnedah Shire Council, Guyra Shire
Council, Gwydir Shire Council, Inverell Shire Council, Liverpool Plains Shire Council, Mid-Western Regional Council, Moree Plains Shire Council, Muswellbrook
Shire Council, Narrabri Shire Council, Tamworth Regional Council, Upper Hunter Shire Council, Uralla Shire Council, Walcha Council, Walgett Shire Council,
Warrumbungle Shire Council

Date filed 20/12/2011

Date claim
entered on
Register

20/01/2012

Register extract and attachments
 

Register extract RNTCExtract_NC2011_006.pdf

Register extract attachment/s NC2011_006 1. Map of the area covered by the application.pdf

NC2011_006 2. Description of area covered by the application.pdf






