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Executive summary 
Introduction 

GHD was engaged by Cristal Mining Australia Ltd (Cristal) to complete fauna assessments of 

four proposed gravel pits for the Atlas-Campaspe project in south-western NSW (Figure 1). The 
primary objective of this assessment is to determine the potential impacts of the proposal on 
listed fauna species/communities that may be present within the habitats of the gravel pit areas, 

including those listed as threatened under the NSW Threatened Species Conservation (TSC) 
Act 1995 and Federal Environment Protection and Biodiversity Conservation (EPBC) Act 1999. 

Methods 

To maximise survey results and species diversity, a range of survey techniques were used as 
summarised below. 

Summary of survey effort 

Survey type Methods used 
Total survey 
effort 

Microbat Anabat 
acoustic survey 

Targeted use of Anabat at selected locations within 
Study Sites (two Anabat units in operation) over two 
nights 

Four Anabat 
survey nights 

Microbat Harp 
trapping 

Targeted use of Harp trapping at selected locations 
within Study Sites (four Harp traps in operation) 
over two nights 

Eight Harp Trap 
nights 

Active Searches 
(diurnal) 

Each Study Site – three diurnal searches of 30+ 
minutes each 

Nine active 
searches 

Active searches 
(nocturnal 
spotlighting) 

Targeted nocturnal search of 20+ minutes at each 
Study Site for two nights 

Six survey nights 
of spotlighting 

Timed bird 
surveys 

Each Study Site – five x 20 minute 2 hectare 
surveys, and additional nocturnal spotlight 

15 bird surveys 

Opportunistic 
(incidental) 
observations 

Throughout survey Throughout 

 

Results 

The Anabat recordings resulted in seven species being positively (Definite) identified of the 11 
species that are known to occur from the broader locality of the study area (Pennay et al, 2011; 

Van Dyck et al. 2013, BioNet 2017). As many as two other species may also have been 
recorded, but poor data quality and/or interspecific call similarities precluded reliable 
identification of additional species. 

Seven species were positively (definite) recorded including one species of conservation 
significance Little Pied Bat (Chalinolobus picatus) listed as threatened under the NSW 
Threatened Species Conservation Act (TSC Act) 1995. 

A total of 41 native fauna species were recorded during the 2017 fauna surveys, including 26 
bird species, ten bat species (derived from both harp trapping and Anabat recording), and five 
reptile species. A total of 13 individuals of three species listed under the TSC Act 1995 were 

recorded, of which four individuals of one species are listed under the Federal Environment 
Protection and Biodiversity Conservation Act (EPBC Act) 1999 (see below). Surveys tallied 78 
records, and a total of 253 individual animals. 
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Summary of threatened species recorded in 2017 surveys. 

Common Name 

(Scientific Name) 

Status (TSC / 

EPBC Act) 

Total 

Corben's Long-eared Bat (Nyctophilus corbeni) VU / VU 4 

Inland Forest Bat (Vespadelus baverstocki) VU / - 8 

Little Pied Bat (Chalinobolus picatus) VU / - 1 

Key 

TSC Act – Listed under NSW Threatened Species Conservation Act 1995 

EPBC - Listed under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999. 

V – Vulnerable 

 

Conclusion 

The study sites (particularly Pits A and C) are largely ecologically intact, although with a 
relatively sparse shrub layer. Previous disturbance is likely and feral goats persist across each 

of the sites, in addition to rabbits, foxes and probably feral cats. Up to six vegetation 
communities exist (Ogyris 2017), with three broad fauna habitats identified including Belah-
Rosewood woodland, chenopod shrubland and open grassland. Many of the Belah trees 

contain obvious hollows, crevices and exfoliating/cracking bark. 

The EPBC-listed Corben’s Long-eared Bat (Nyctophilus corbeni) was trapped on four occasions 
over the two nights of survey (two males and two females) at Pits A and C. Two other species 

listed as threatened under the TSC Act 1995, Little Pied Bat (Chalinolobus picatus) and Inland 
Forest Bat (Vespadelus baverstocki) were also recorded from Pits A and C. Other TSC Act 
species that have the potential to occur within the study area include Hooded Robin, Major 

Mitchell’s Cockatoo, Gilbert’s Whistler, Vaied Sittella, White-fronted Chat and Yellow-bellied 
Sheathtail Bat. 

Small areas of suitable habitat will be lost (59.84 ha in total <1% of available habitat in the 

broader region) for each of the threatened bat species which is a very small area of habitat 
compared with large areas of known and potential breeding, roosting and foraging habitat 
located across the properties of Boree Plains and Wampo Stations (tens of thousands of 

hectares of available habitat with e.g. 18 known locations for Corben’s Long-eared Bat) and the 
Cristal Mining Offset for the Atlas-Campaspe project (15,830 ha offset with eight known 
localities for Corben’s Long-eared bat). 

The study area and surrounds appears to support a stable and persistent viable population of 
Corben’s Long-eared Bat (18 locations recorded from Atlas-Campaspe EIS), despite existing 
landscape scale impacts of agriculture, feral goats, feral predators and mining. 

While the proposal has the potential to adversely impact on EPBC and TSC matters, the area 
proposed for removal (113 ha including 59.84 ha of suitable habitat for all species apart from 
the White-fronted Chat; 48.41 ha of potentially suitable habitat) is small compared to the large 

areas of suitable habitat in the broader region within which numerous recent records for each of 
the threatened species considered here have been documented (Atlas-Campaspe EIS surveys 
in 2013). This alone suggests that a significant impact on these species (including Corben’s 

Long-eared Bat) as a result of this project is unlikely. Additional measures such as the 
production of a Fauna Management Plan including measures such as, the presence of a 
qualified ecologist during construction to manage construction activities further reduce the risk 
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to this and other species. Additional monitoring of threatened bat and bird populations in the 
surrounding area pre, during and after establishment of the project is also recommended. 

The following recommendations are made: 

 Develop a Fauna Management Plan incorporating mitigation measures for threatened 
species including protecting known habitat during construction. 

 Undertake construction outside the breeding season for threatened species with a focus 

on Corben’s Long-eared Bat (clear vegetation in autumn when bats are not breeding and 
continue to be active). 

 Maintain a qualified ecologist on-site during construction to minimise adverse impacts to 

fauna habitats/native vegetation and to salvage and translocate terrestrial vertebrate 
fauna. 

 Develop weed management protocols, particularly for the highly invasive species and 

incorporate into Fauna Management Plan. 

 Fire management should be addresses as part of a fire management plan. 

 Pest fauna management should be addressed in the fauna management plan. 

 It is recommended that based on the presence of the EPBC-listed Corben’s Long-eared 
Bat and previous prevalence of EPBC-listed species within the Atlas-Campaspe project 
footprint of the profile of this project that an EPBC referral be prepared. 
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Limitations 
This report: has been prepared by GHD for Cristal Mining Australia Ltd and may only be used and relied 
on by Cristal Mining Australia Ltd for the purpose agreed between GHD and Cristal Mining Australia Ltd as 
set out in this report. 

GHD otherwise disclaims responsibility to any person other than Cristal Mining Australia Ltd 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. 
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Abbreviations 
Atlas  NSW Wildlife Atlas database 

DotEE  Australian Government Department of the Environment and Energy 

DECC   Department of Environment and Climate Change 

EPBC Act Environmental Protection and Biodiversity Conservation Act (1999) 
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MNES  Matters of National Environmental Significance 

NSW  New South Wales 

NPWS   NSW National Parks and Wildlife Service 

OEH   Office of Environment and Heritage NSW 

PMST   Protected Matters Search Tool 

REF  Review of Environmental Factors 

sp.   Species (one species) 

spp.   Species (more than one species) 

TSC Act  Threatened Species Conservation Act (1995) 
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1. Introduction 
1.1 Background 

GHD was engaged by Cristal Mining Australia Ltd (Cristal) to complete fauna assessments of 
four proposed gravel pits for the Atlas-Campaspe project in south-western NSW (Figure 1). The 

primary objective of this assessment is to determine the potential impacts of the proposal on 
listed fauna species/communities that may be present within the habitats of the gravel pit areas, 
including those listed as threatened under the NSW Threatened Species Conservation (TSC) 

Act 1995 and Federal Environment Protection and Biodiversity Conservation (EPBC) Act 1999. 

A large body of research has been undertaken by Cristal as part of the Environmental Impact 
Statement (EIS) for the Altas-Campaspe project in addition to work conducted by Iluka 

Resources at their nearby West Balranald Project. This previous work was used to streamline 
the current survey approach (i.e. utilise previous threatened species records to inform survey 
design and effort) and utilise the results of this previous survey work. 

1.2 Purpose of this report 

The purpose of this report is to provide content that will be included within the overall EIS for the 
gravel pits project. 

The aims and scope of this report include: 

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

 Identify fauna habitats within the Study Sites. 

 Assess the potential for any Matters of National Environmental Significance (MNES) 
listed under the EPBC Act to occur within the site and/or to be affected by the project. 

 Identify the potential impacts of the project on threatened biota and their habitats and 
advise on potential development design options to avoid or minimise impacts on the 
biodiversity values. 

 Recommend mitigation and environmental management measures to avoid or minimise 
adverse impacts on threatened biota and biodiversity values, as appropriate and to 
facilitate the relevant planning approvals process. 

 Assess the significance of impacts on threatened biota listed under the TSC Act. 

 Assess the significance of impacts on MNES and identify whether referral of the project 
for consideration under the EPBC Act is required and the likely requirement (or otherwise) 

for approval under the EPBC Act. 

  



 

2 | GHD | Report for Cristal Mining Australia Ltd - Gravel Pits, 31/34741  

1.3 Study Site 

For the purposes of this assessment, the following definitions are employed: 

Study Site – refers to one of the three areas to be directly impacted by the proposed works, as 
displayed within Figure 1 and Figure 2. The areas of disturbance of the Study Site are: 

Site A = 53.24 Ha (Pit A) 

Site B = 5.25 Ha (Pit B) 

Site C = 54.16 Ha (Pit C) 

The combined area of disturbance of the three Subject Sites is 113.41 Ha. 

Study Area - The Study Area includes a 10 km radius of each Study Site, and is used to 
describe the broader area in which the Study Sites sit, and provide an ecological context for 
these. 

The Study Area is within the Lower Darling Region of NSW, south-east of Mungo National Park, 
and between the Darling and Lachlan Rivers. The project occurs entirely on leasehold crown 
land (refer to Figure 2). The Study Area is within the Balranald Local Government Authority 

(LGA) Area. 

 

Figure 1 Study area location 
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1.4 Assumptions and limitations 

Vegetation condition and hence fauna habitats are influenced by a range of factors including 

soils, landscape position, long-term site history (including previous land use and grazing 
intensity), natural and human induced disturbances, long-term and recent climatic conditions. 
Many of the parameters measured in this study are influenced by recent climatic conditions, 

which have the potential to mask longer-term changes in ecological condition due to specific 
land management changes. Some fauna species are also mobile and transient in their use of 
resources and it is likely that not all species that were actually present were recorded during the 

survey period. The habitat assessment conducted for the Study Sites and Study Area allows for 
identification of habitat resources for such species. As such, the survey was not designed to 
detect all species, rather to provide an overall assessment of the ecological values on site in 

order to predict potential impacts of the project, with particular emphasis on endangered 
ecological communities, threatened species and their habitats. 

This report is subject to, and must be read in conjunction with, the limitations set out in section 8 

and the assumptions and qualifications contained throughout the report. 

 



 

4 | GHD | Report for Cristal Mining Australia Ltd - Gravel Pits, 31/34741  

2. Methods 
2.1 Desktop assessment 

The following databases and information were reviewed to generate a list of threatened 

ecological communities, threatened populations and threatened or migratory species listed 
under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC), and 
Threatened Species Conservation Act 1995 (TSC) that have previously been recorded or are 

predicted to occur within the Study Area: 

 Previous fauna reports from the Atlas-Campaspe and nearby West Balranald mining 
projects were reviewed. 

 Office of Environment and Heritage (OEH) Wildlife Atlas database (licensed) for records 
of threatened species and endangered ecological communities listed under the TSC Act 
that have been recorded within a within a 10 kilometre radius (Study Area) of the Study 

Site (OEH 2015, updated 7 May 2015). 

 The Australian Government Department of the Environment and Energy (DotEE) 
Protected Matters Online Search Tool (PMST) for Matters of National Environmental 

Significance (MNES) listed under the EPBC Act predicted to occur in the Study Area 
(DotE 2017; database queried on 18 January 2017). A 10 km buffer of the Study Site was 
included in the search. 

 OEH threatened species profiles online database (OEH 2015); and 

 DotEE online species profiles and threats database (DotE 2015). 

2.2 Site inspection and targeted survey for threatened species 

A fauna survey was undertaken on the 23, 24 and 25 of January 2017. Surveys were conducted 
to assess the suitability of habitats for threatened fauna and to employ specific techniques to 
detect threatened species. Fauna species observed were recorded and are provided in 

Appendix A. Advice from Cristal from discussions with NSW Department of Primary Industries 
(Lands) and the Office of Environment and Heritage (OEH) detailed Environmental Assessment 
Requirement (EARs) for designated development indicate that threatened microchiropteran bats 

and terrestrial birds were the species groups most likely to be present within the Study Area. As 
such, the survey approach was developed to reflect these key species groups. 

The study targeted areas of high quality, intact vegetation. Survey sites were selected using 

knowledge of previous records of threatened species, consideration of extent and quality of the 
habitats present, and the likelihood for targeted threatened species based on these habitats. 

To maximise survey results and species diversity, a range of survey techniques were used, 

each of which is summarised below in Table 1 and described in detail below. Surveys were 
completed using high quality equipment (e.g. Harp traps, Anabat ultrasonic call recording units) 
by locally based, experienced ecologists Alex Holmes and Dan Eyles. 
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Table 1  Summary of survey effort 

Survey type Methods used Total survey effort 

Microbat Anabat 
acoustic survey 

Targeted use of Anabat at selected locations within 
Study Sites (two Anabat units in operation) over two 
nights 

Four Anabat survey 
nights 

Microbat Harp 
trapping 

Targeted use of Harp trapping at selected locations 
within Study Sites (four Harp traps in operation) 
over two nights 

Eight Harp Trap 
nights 

Active Searches 
(diurnal) 

Each Study Site – three diurnal searches of 30+ 
minutes each 

Nine active searches 

Active searches 
(nocturnal 
spotlighting) 

Targeted nocturnal search of 20+ minutes at each 
Study Site for two nights 

Six survey nights of 
spotlighting 

Timed bird 
surveys 

Each Study Site – five x 20 minute 2 hectare 
surveys, and additional nocturnal spotlight 

15 bird surveys 

Opportunistic 
(incidental) 
observations 

Throughout survey Throughout 

2.2.1 Bat acoustic survey using Anabat 

Targeted microbat surveys involved the use of Anabat ultrasonic call recorders deployed in 
most suitable areas of habitat at each of the three Study Sites for a period of at least one night 
each (OEH standard effort), with a total of four survey-nights completed across the Study Area. 

Anabat surveys are a highly efficient survey technique for microbats, recording calls from an 
area throughout the night, with calls later analysed by an experienced bat ecologist. Anabat 
analysis can confidently identify most microbats from this area to species level, though some 

groups, such as the Nyctophilus Genus, which includes the EPBC-listed Corben’s Long-eared 
Bat (Nyctophilus corbeni), cannot be identified to species level and require harp trapping for 
species confirmation. The locations of all Anabat surveys are shown in Figure 2. 

2.2.2 Bat harp trapping 

Trapping of microbat species was completed using four harp traps over two nights, for a total of 
eight survey nights across the three Study Sites. Harp trap surveys targeted areas of suitable 
habitat (particularly sites where a bat fly-way was observed), and moved each day during the 

course of the survey to survey a range of sites and vegetation types. Harp traps are essential 
for the detection of the EPBC-listed Corben’s Long-eared Bat, as this species cannot be reliably 
identified by Anabat, and this species is known from the area from numerous previous records 

from the Atlas-Campaspe EIS surveys conducted by the Australian Museum (2013). The 
locations of all harp trap surveys are shown in Figure 2. 

2.2.3 Bird surveys 

Bird surveys were completed each morning and opportunistically in the afternoons throughout 

each Survey Site. At least three surveys at each Study Site were completed within three hours 
of sunrise, considered the best time for bird survey. Surveys were conducted following the 
standard Birdlife Australia 20 minute – two-hectare area based search, centred as much as 

possible within the same vegetation community (coverage was such that the entire  

Each species was identified, along with the method of detection (by observation or call), number 
of individuals recorded and any notes on breeding behaviour. Birds were recorded as ‘on-site’ 

(within the two hectare area) or ‘off-site’ (outside the two hectare area) when observed. 
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2.2.4 Active searches 

Diurnal active searches of each Study Site were completed, involving at least 20 minutes of 
searching the area, looking under logs and debris, in hollows, and under loose bark. 

2.2.5 Nocturnal spotlighting surveys 

Nocturnal surveys were completed at each Study Site, and involved two ecologists spotlighting 
the area near the harp trap and Anabat site (but not within the site to avoid disturbing traps). 

2.2.6 Incidental records 

Any noteworthy species observed during the conduct of field work were recorded as incidental 

records. These records were included as “opportunistic on-site” or “opportunistic off-site” 
observations and added to the general list of species observed during the survey.  

2.2.7 Nomenclature 

Common and scientific names for terrestrial vertebrate fauna (mammals, birds, reptiles, 

amphibians) generally follow the NSW National Parks and Wildlife Service (NPWS) Atlas of 
NSW Wildlife database, although in some instances, recent reclassification of reptile species 
derived from Wilson and Swan (2013) have been used as these were the most up-to-date and 

accurate available information at the time of the surveys. 

2.2.8 Permits and data submission requirements 

These surveys were completed under GHDs Scientific License number SL100146, valid until 
31st May 2017, under section 132c of the NSW NPW Act 1974. GHD has in place its own 

animal ethics committee, which gives approval to implement the methods stated. 

It is a requirement under this permit that all fauna data will be submitted to the NSW OEH in the 
required format for inclusion in the Atlas of NSW Wildlife database. 

2.3 Survey timing and conditions 

Surveys were completed on January 23, 24 and 25 2017. Timing of surveys was based largely 
on forecast weather conditions, chosen during warm weather to ensure maximum trapping 

success during the fieldwork, as warm nights are known to facilitate nocturnal bat and reptile 
activity (Spence-Bailey et al. 2010), and therefore increase detectability. This is particularly the 
case for many cryptic, rare and endangered species that were targeted. 

The dates and climatic conditions of surveys are summarised below in Table 2, taken from the 
Mildura automated weather station, accessed from the Bureau of Meteorology website. 

Weather conditions during the surveys were considered ideal for the targeted fauna surveys; 

active searching, spotlighting and harp trapping, with warm to hot days and mild nights, 
providing favourable conditions to maximise capture abundance and diversity of targeted fauna. 

Table 2  Weather conditions during surveys 

Date  Max 

Temp 

Min Temp Rainfall Sunshine Max wind 

direction 

Max wind 

gust speed 

23/01/2017 41.2 20.5 0 12.4 SW 50 

24/01/2017 29.2 19.6 4.0 9.4 SW 43 

25/01/2017 31.1 15.7 0.2 8.7 S 28 
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3. Results 
3.1 Desktop results 

In total, the desktop results identified 146 terrestrial fauna species that are documented to 

occur, predicted to occur or have habitat occurring, within 10 km of the site (NSW Atlas, PMST 
and EIS studies for nearby mine areas). These include 21 native and one exotic mammal 
species, 84 native bird, 39 native reptile and one native amphibian species. A number of these 

species are of conservation significance, including 34 listed under the NSW Threatened Species 
Conservation Act 1995 (TSC Act) and nine species listed under the Federal Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act). The likelihood of occurrence of 

these threatened species is considered below in section 3.4. 

3.2 Field results 

3.2.1 Anabat results 

GHD completed surveys using Anabat detectors at four sites for two consecutive nights each 

(approximately 44 hours, all sites all nights combined). 

Approximately 3000 Anabat sequence files were recorded and analysed of which approximately 
90% were bat calls of some description (all sites and nights combined). 

Seven species were positively (Definite) identified of the 11 species that are known to occur 
from the broader locality of the study area (Pennay et al, 2011; Van Dyck et al. 2013, BioNet 
2017). As many as two other species may also have been recorded, but poor data quality 

and/or interspecific call similarities precluded reliable identification of additional species. 

Seven species were positively (definite) recorded including one species of conservation 
significance Little Pied Bat (Chalinolobus picatus). 

Species notes 

The TSC-listed Little Pied Bat (Chalinolobus picatus) was recorded each of the four nights of the 

survey. Good quality calls from this species are easily identified, being characterised by curved 
alternating pulses between 38 and 44 kHz (Pennay et al. 2004). 

Calls from the Long-eared Bat (Nyctophilus) group were occasionally recorded. Unfortunately, 

the call characteristics for both species are overlapping making it too difficult to distinguish 
between the species. It is possible that some of the calls from this group could be attributed to 
the EPBC Act and TSC Act-listed Corben’s Long-eared Bat (Nyctophilus corbeni). 

The TSC-listed Inland Forest Bat (Vespadelus baverstocki) was tentatively (Probable) recorded 
each night of the survey. Calls from this group were within 41 – 44 kHz. Pulses were typically 
curved with a short characteristic section and up-sweeping tail or no tail. The call sequence was 

generally long containing six or more pulses with no alternation. Calls are most likely V. 
baverstocki however due to the lack of reference calls and knowledge regarding this species 
positive identification from Anabat analysis cannot be determined. 

At least one species of Free-tail Bat (Ozimops petersi or O. planiceps, formerly Mormopterus 
species 3 and 4 respectively) was also recorded during the survey, however the call 
characteristics for both species are overlapping making it too difficult to distinguish between the 

species. 

Table 3 provide a detailed summary of the results for each site for each night within the study 
area. Attachment 1 provides example calls for the Little Pied Bat (Chalinolobus picatus). 
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Table 3 Summary of Anabat analysis – Belah woodland sites 

 Unit 1 Unit 1 Unit 2 Unit 2 

Species name  23-24/1/17 24-24/1/17 23-24/1/17 24-25/1/17 

Austronomus australis D D D  

Chalinolobus gouldii  D D D D 

Chalinolobus picatus (v) D D D D 

Ozimops petersi/planiceps (species 3 / 
4) 

      

Scotorepens balstoni  D D D D 

Scotorepens greyi D D D D 

Vespadelus baverstocki PR PR PR PR 

Vespadelus vulturnus     

Chalinolobus morio  D  

Chalinolobus gouldii/ Ozimops sp.       

Chalinolobus gouldii/ Scotorepens 
balstoni 

    

Scotorepens species    

S. greyi/ V. baverstocki     

Vespadelus vulturnus/baverstocki    

Vespadelus vulturnus/C.morio    

Nyctophilus sp D D D D 

Nyctophilus sp/Myotis macropus     

Other bat calls 
    

Approximate survey effort 11 11 11 11 

Total Definite (D) species 6 7 6 5 

Table Notes: 
Total number of species recorded for each night/site is based on definite (D) identification only. 
Total number of D species for each night includes one Nyctophilus species where recorded. 
See Table 1 for confidence rating e.g. D or Pr  
ce, e, v - species listed under the NSW Threatened Species Conservation Act 1996.  
CE, E, VU – species listed under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999.  
Other bat calls: the number of Anabat sequence files that could not be identified as D or Pr. Mostly consist 
of files with poor quality calls and sometimes multiple species within the same sequence file. 
Survey effort: estimate of time between sunset and sunrise for a successful night of Anabat detection.  
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Figure 4 Example time-frequency graphs of files for threatened species 
positively identified (Definite) as a result of call analysis. Displayed 
in compressed mode - F7. 
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3.2.2 Fauna – all species 

A total of 41 native fauna species were recorded during the 2017 fauna surveys, including 26 
bird species, ten bat species (derived from both harp trapping and Anabat recording), and five 

reptile species, as summarised in Table 4. A total of 13 individuals of three species of 
conservation significance under NSW state legislation were recorded, of which four individuals 
of one species are EPBC Act listed, and are summarised in Table 5. Surveys tallied 78 records, 

and a total of 253 individual animals. These records are detailed further in Appendix A. 

 

Table 4 Summary of survey results 

Group Native 

Species 

Exotic 

Species 

Total 

Abundance

TSC Act 

listed 

EPBC Act 

listed 

Birds 26 0 188 0 0 

Mammals – terrestrial 0 0 0 0 0 

Mammals – Bats 10 0 59 3 1 

Reptiles 5 0 6 0 0 

TOTAL 41 0 253 3 1 
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3.2.3 Fauna species – threatened species 

Fauna surveys at the Study Sites recorded 13 individuals of three species of threatened fauna, 
all microchiropteran bats, as summarised below in Table 5. All were trapped using harp traps 

and identified in the hand following keys and descriptions from Churchill (2008). 

 

Table 5 Summary of threatened species recorded in 2017 surveys. 

Common Name 

(Scientific Name) 

Status (TSC / 

EPBC Act) 

Total 

Corben's Long-eared Bat (Nyctophilus corbeni) VU / VU 4 

Inland Forest Bat (Vespadelus baverstocki) VU / - 8 

Little Pied Bat (Chalinobolus picatus) VU / - 1 

Key 

TSC Act – Listed under NSW Threatened Species Conservation Act 1995 

EPBC - Listed under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999. 

V - Vulnerable 

 

Plate 1 Corben’s Long-eared Bat (Nyctophilus corbeni) from current survey 
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Plate 2 Little Pied Bat (Chalinobolus picatus) from current survey 

 

3.3 Fauna habitats 

Fauna habitat assessments were completed during the site inspection to document faunal 

habitat types and features. Within the recorded vegetation communities two broad fauna 
habitats were observed, as summarised in Table 6 and shown in the Plates below. Fauna 
surveys were stratified to include all habitat types but survey effort was biased towards higher 

condition areas and within those habitats with a greater likelihood of supporting threatened 
fauna (i.e. targeted threatened species surveys). 

 

Table 6 Summary of fauna habitat types 

Habitat types Corresponding Benson 

communities from 

Ogyris (2016) 

Area Habitat features 

Belah 

woodland 

58, 28, 170 59.84 

ha 

Small to medium trees containing 

some hollows, cracks and fissures. 

Logs and woody debris. Small and 

medium shrubs and some native 

grasses. 

Chenopod 

shrubland and 

grassland 

154, 165 48.41 

ha 

Small to medium shrubs and native 

grasses. 

Condition of vegetation and thus fauna habitat throughout the project area is variable in 

response to farming practices as well as past and present disturbance regimes. Most of the 
project area is subject to grazing by livestock (sheep) and feral herbivores such as goats and 
rabbits. 
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Plate 3 Harp trap erected within Belah woodland habitat at Pit A 

 

 

Plate 4 Shrubland and chenopod shrubland habitat at Pit A 
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Plate 5 Belah woodland habitat at Pit A 

 

 

Plate 6 Belah woodland habitat at Pit C 
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Plate 7 Heavily disturbed chenopod shrubland habitat at Pit B 

 

3.4 Likelihood of occurrence of threatened fauna species 

The fauna values have been determined based on the site visit conducted on the 23rd, 24th and 
25th of January 2017, an analysis of available relevant previous studies, literature and a number 
of record based and predictive databases, including the NSW State Government Atlas of NSW 

Wildlife (NSW Atlas) and Commonwealth Government Protected Matters Search Tool (PMST). 

The Study Sites contains a range of terrestrial habitats, and associated fauna species. The 
dominant habitat type present within the Study Site was open Belah woodland, interspersed 

with areas of chenopod shrubland and clumps of dense Belah. 

The broader Study Area is known to provide habitat for a large number of threatened fauna 
species listed under Commonwealth (EPBC Act) and State (NSW TSC Act) legislation. A review 

of threatened fauna species, and their likelihood of occurrence in the Study Area is provided in 
Table 7, based on fauna trapped and observed during surveys, habitat present within the Study 
Sites and known and predicted records within 10 km of the Study Sites. The likelihood of impact 

on each species by the project is also assessed and this is based on habitat suitability, previous 
records from extensive Atlas-Campaspe EIS surveys and the potential that the existing habitat 
provides potential/known breeding/roosting/foraging habitat for a relatively well established and 

resident population of the species. 
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3.4.1 Likelihood of occurrence of threatened fauna assessment 

The likelihood of occurrence of listed threatened species was assessed on a 4-tier scale: 

Present - individuals recorded within the study site during the current assessment or any 

previous assessment within the boundaries of the study site. 

Possible - potentially suitable habitat occurs within site, species’ known range encompasses 
the study area, and species recorded historically within 10 km of the study area. 

Unlikely - i) species’ known range encompasses the study area, but suitable habitat does not 
occur within study area, or occurs within study area but with generally low quality and quantity.  
Species recorded historically within 10 km of the study area, but generally not within the last 30 

years; OR 

ii) No historical records of the species within 10 km of the study area and/or no suitable habitat 
within study area. 

Highly Unlikely - suitable habitat not known to occur within the study site, and species not 
recorded for over 30 years within 10 km of the site. 
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Table 7 Likelihood of occurrence of threatened fauna species known or predicted to occur within 10 km of Study Sites 

Species name 
EPBC 
Act 

TSC 
Act 

Source Likelihood of Occurrence 
Likelihood of 
impact 

Mammals      

Bolam's Mouse  
Pseudomys bolami 

- VU Atlas-Campaspe 
Unlikely. No records within 10km of the Study Sites, though potentially suitable 
habitat of open Belah woodland is present within the Study Sites. One record from 
Mungo NP. 

Unlikely. 

Corben's Long-eared 
Bat  
Nyctophilus corbeni 

VU VU 

GHD 2017,  
NSW Atlas, PMST,  
Atlas-Campaspe, 
Balranald 

Present. Surveys by GHD in January 2017 harp trapped four individuals within the 
Study Sites. Eighteen records from Atlas Campaspe EIS from both development 
footprint and offset 

Possible. 

Inland Forest Bat 
Vespadelus 
baverstocki 

- VU 

GHD 2017,  
NSW Atlas,  
Atlas-Campaspe, 
Balranald 

Present. Surveys by GHD in January 2017 harp trapped eight individuals within the 
Study Sites. 

Possible. 

Little Pied Bat 
Chalinolobus picatus 

- VU 

GHD 2017,  
NSW Atlas,  
Atlas-Campaspe, 
Balranald 

Present. Surveys by GHD in January 2017 harp trapped one individual within the 
Study Sites. 

Possible. 

Southern Ningaui 
Ningaui yvonneae 

- VU 
NSW Atlas,  
Atlas-Campaspe, 
Balranald 

Highly Unlikely. No records within 10km of the Study Sites and no suitable habitat 
of is present as this species is strongly assosciated with Spinifex. 

Unlikely. 

Stripe-faced Dunnart 
Sminthopsis macroura 

- VU Atlas-Campaspe 
Possible. No records within 10km of the Study Sites, though potentially suitable 
habitat is present within the Study Sites. 

Unlikely. 

Western Pygmy-
possum 
Cercartetus concinnus 

- EN Atlas-Campaspe 
Unlikely. No records within 10km of the Study Sites, though potentially suitable 
habitat is present within the Study Sites. 

Unlikely. 

Yellow-bellied 
Sheathtail-bat 
Saccolaimus 
flaviventris 
 

- VU Atlas-Campaspe 
Possible. No records within 10km of the Study Sites, though potentially suitable 
habitat is present within the Study Sites. 

Possible. 
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Species name 
EPBC 
Act 

TSC 
Act 

Source Likelihood of Occurrence 
Likelihood of 
impact 

Birds      

Australasian Bittern 
Botaurus poiciloptilus 

E E PMST 
Highly Unlikely. No records within 10km of the Study Sites. Wetland habitats not 
present in Study Sites although heavy rainfall could very occasionally result in 
localised water bodies. 

Unlikely. 

Australian Painted 
Snipe 
Rostratula australis 

V E 
PMST,  
Atlas-Campaspe 

Highly Unlikely. No records within 10km of the Study Sites. Permanent wetland 
habitats with dense cover and reeds not present in StudySites. 

Unlikely. 

Bush Stone-curlew 
Burhinus grallarius 

 E Atlas-Campaspe 
Unlikely. No records within 10km of the Study Sites, though potentially suitable 
habitat is present within the Study Sites. 

Unlikely. 

Chestnut Quail-thrush 
Cinclosoma 
castanotum 

 V 
NSW Atlas,  
Atlas-Campaspe, 
Balranald 

Unlikely. No records within 10km of the Study Sites, and no suitable mallee habitat 
is present within the Study Sites. 

Unlikely. 

Curlew Sandpiper 
Calidris ferruginea 

CR E PMST 
Highly Unlikely. No records within 30km of the Study Sites. Wetland habitats not 
present in Study Sites although heavy rainfall could very occasionally result in 
localised water bodies. 

Unlikely. 

Eastern Curlew 
Numenius 
madagascariensis 

CR  PMST 
Highly Unlikely. No records within 30km of the Study Sites. Wetland habitats not 
present in Study Sites although heavy rainfall could very occasionally result in 
localised water bodies. 

Unlikely. 

Gilbert's Whistler 
Pachycephala inornata 

 V Atlas-Campaspe 
Possible. No records within 10km of the Study Sites, though potentially suitable 
habitat is present within the Study Sites. 

Possible. 

Grey-crowned Babbler 
Pomatostomus 
temporalis temporalis 

 V Balranald 
Unlikely. No records within 10km of the Study Sites, though potentially suitable 
habitat is present within the Study Sites. 

Unlikely. 

Hooded Robin (south-
eastern form) 
Melanodryas cucullata 

 V 
NSW Atlas,  
Atlas-Campaspe, 
Balranald 

Possible. One record from 5km north of Pit A in 2012, and potentially suitable 
habitat is present within the Study Sites. 

Possible. 

Little Eagle 
Hieraaetus 
morphnoides 

 V 
NSW Atlas,  
Atlas-Campaspe, 
Balranald 

Possible. No records within 10km of the Study Sites, though potentially suitable 
habitat is present within the Study Sites. 

Unlikely. 
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Species name 
EPBC 
Act 

TSC 
Act 

Source Likelihood of Occurrence 
Likelihood of 
impact 

Major Mitchell's 
Cockatoo 
Cacatua leadbeateri 

 V 
NSW Atlas,  
Atlas-Campaspe, 
Balranald 

Possible. One record from 5km north of Pit A in 2012, and potentially suitable 
habitat is present within the Study Sites. 

Possible. 

Malleefowl 
Leipoa ocellata 

V E 
NSW Atlas, PMST,  
Atlas-Campaspe, 
Balranald 

Unlikely. One record from 5km north of Pit A in 2012, though no suitable mallee 
habitat is present within the Study Sites. 

Unlikely. 

Night Parrot 
Pezoporus occidentalis

E PEX PMST 
Highly Unlikely. No records within 10km of the Study Sites or within the last 30 
years. 

Unlikely. 

Painted Honeyeater 
Grantiella picta 

V V PMST 
Unlikely. No records within 10km of the Study Sites, and no suitable habitat is 
present within the Study Sites. 

Unlikely. 

Pied Honeyeater 
Certhionyx variegatus 

 V 
NSW Atlas,  
Atlas-Campaspe, 
Balranald 

Unlikely. No records within 10km of the Study Sites, though potentially suitable 
habitat is present within the Study Sites. 

Unlikely. 

Plains-wanderer 
Pedionomus torquatus 

V E 
PMST,  
Balranald 

Possible. No records within 10km of the Study Sites, though potentially suitable 
open grassland habitat is present within the Study Sites. 

Unlikely. 

Redthroat 
Pyrrholaemus 
brunneus 

 V 
Atlas-Campaspe, 
Balranald 

Unlikely. No records within 10km of the Study Sites, and no suitable habitat is 
present within the Study Sites. 

Unlikely. 

Regent Parrot 
Polytelis anthopeplus 
monarchoides 

 V 
Atlas-Campaspe, 
Balranald 

Highly Unlikely. No records within 10km of the Study Sites, with nearest records 
around 60km south, and no suitable mallee habitat is present within the Study 
Sites. 

Unlikely. 

Spotted Harrier 
Circus assimilis 

 V 
Atlas-Campaspe, 
Balranald 

Possible. No records within 10km of the Study Sites, though potentially suitable 
open grassland and chenopod shrubland habitat is present within the Study Sites. 

Unlikely. 

Varied Sittella 
Daphoenositta 
chrysoptera 

 V 
NSW Atlas, 
Atlas-Campaspe, 
Balranald 

Possible. No records within 10km of the Study Sites, though potentially suitable 
open woodland habitat is present within the Study Sites. 

Possible. 

White-fronted Chat 
Epthianura albifrons 
 

E V 
Atlas-Campaspe, 
Balranald 

Possible. Previously recorded approximately 3km east of Pit A along the Turlee-
Langleydale Road. Potentially suitable chenopod shrubland habitat is present 
within the Study Sites. 

Possible. 
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Species name 
EPBC 
Act 

TSC 
Act 

Source Likelihood of Occurrence 
Likelihood of 
impact 

Reptiles      

Bardick 
Echiopsis curta 

- EN Atlas-Campaspe 
Unlikely. No records within 10km of the Study Sites, and no suitable spinifex 
mallee habitat is present within the Study Sites. 

Unlikely. 

Jewelled Gecko 
Strophurus elderi 

- VU 
Atlas-Campaspe, 
Balranald 

Unlikely. No records within 10km of the Study Sites, and no suitable spinifex 
mallee habitat is present within the Study Sites. 

Unlikely. 

Mallee Worm-lizard 
Aprasia inaurita 

- EN 
NSW Atlas, 
Atlas-Campaspe 

Unlikely. No records within 10km of the Study Sites, and no suitable spinifex 
mallee habitat is present within the Study Sites. 

Unlikely. 

Spinifex Slender Blue-
tongue 
Cyclodomorphus 
melanops elongatus 

- EN Atlas-Campaspe 
Unlikely. No records within 10km of the Study Sites, and no suitable spinifex 
mallee habitat is present within the Study Sites. 

Unlikely. 

Western Bluetongue 
Tiliqua occipitalis 

- VU Balranald 
Unlikely. No records within 10km of the Study Sites, and no suitable spinifex 
mallee habitat is present within the Study Sites. 

Unlikely. 

Amphibians      

Painted Burrowing Frog
Neobatrachus pictus 

- EN NSW Atlas 
Unlikely. No records within 10km of the Study Sites. Wetland habitats not present 
in Study Sites although heavy rainfall could very occasionally result in localised 
water bodies. 

Unlikely. 

Key to table: 

EPBC Act  Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
TSC  NSW Threatened Species Conservation Act 1995 
CR  Critically Endangered 
EN  Endangered  
PEX  Presumed Extinct 
VU  Vulnerable 
PMST  Protected Matters Search Tool 
NSW Atlas  Atlas of NSW Wildlife 
GHD 2017  GHD surveys 2017 
Atlas-Campaspe Atlas-Campaspe Mineral Sands Project EIS 2013 
Balranald  Balranald EIS 
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4. Potential Impacts 
4.1 Impacts of the proposal 

4.1.1 Measures to avoid direct impacts 

The proposal to establish the four gravel pits has been refined to avoid impacts on native 

biodiversity values wherever practicable, e.g. use of existing gravel pit at ‘Pit B’ and location of 
proposed gravel pits on the edge of broader Belah-Rosewood habitat rather than within large 
tracts of high quality habitat. 

4.1.2 Construction and operational impacts of the project 

Potential sources of impact arising from the proposed project include: 

 Clearing of breeding and/foraging habitat (includes harming or killing of animals directly). 

 Dust generated by construction, extraction and processing activities. 

 Noise generated by construction, extraction and processing activities. 

 Wildfire that may result unintentionally from construction, extraction and processing 
activities. 

 Introduction and/or spread of exotic plants and animals. 

 Injury and death of fauna from collisions with vehicles. 

 Each of these potential sources of impact are addressed below. 

4.1.3 Clearing of breeding and/or foraging habitat 

Potential impacts caused by clearing of breeding and/foraging habitat include the harming 
and/or killing of individual animals during that process. 

In all parts of the study site, clearing of areas of habitat, or high impact disturbance to habitat, 

could result in: 

 Killing/injuring fauna. 

 Displacement of fauna. 

 Disruption to nesting/roosting/foraging habitats and/or behaviour. 

 Reduction of area of fauna habitat locally and/or regionally. 

 Habitat fragmentation. 

 Erosion and sedimentation resulting from vegetation clearing. 

 Degradation of surface water quality due to erosion of soils and landforms. 

 Increasing likelihood of weed establishment in cleared areas. 

The vegetation types that will be affected by the proposal comprise six distinct vegetation 
communities, which are presented in Table 8 (Ogyris 2016).  The vegetation communities have 
been mapped at a scale of 1:10,000. 
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Table 8 Cristal gravel pits vegetation communities and proposed clearing areas for each community (taken from Ogyris 2016) 

Vegetation 
Formation 

(Keith 2004) 

Vegetation 
Class (Keith 

2004) 

BioMetric Vegetation Type (OEH 
2011) 

Benson 
et. al. 
(2006) 
ID No. 

Vegetation 
Community 
(abbreviated 
name in this 

study) 

Pit A 
Area 
(Ha) 

Pit B 
Area 
(Ha) 

Pit C 
Area 
(Ha) 

TOTAL 
(Ha)  

Vegetation 
Quadrat Sites 

Semi-arid 
Woodlands 
(shrubby sub-
formation) 

Semi-arid 
Sand Plain 
Woodlands 

LM108 Black Oak - Western 
Rosewood open woodland on deep 
sandy loams of the Murray-Darling 
Depression and Riverina Bioregions. 

58 Belah-Rosewood 
Woodland (Belah-
Rosewood sub-
community) 

21.85 0 7.10 

53.93 

A-01, A-02, A-
03, A-08, A-11, 
C-04, C-09, C-
11 

LM108 Black Oak - Western 
Rosewood open woodland on deep 
sandy loams of the Murray-Darling 
Depression and Riverina Bioregions. 

58 Belah-Rosewood 
Woodland 
(Rosewood sub-
community) 

13.36 0 11.62 A-05, A-06, A-
07, A-10, C-06, 
C-08 

Riverine 
Sandhill 
Woodlands 

LM159 White Cypress Pine open 
woodland of sandplains, prior streams 
and dunes of the semi-arid (warm) 
climate zone. 

28 Sandhill Pine 
Woodland 

1.43 2.22 1.24 

4.89 

A-07, B-01, B-
02, B-03, C-03 

Semi-arid 
Woodlands 
(shrubby sub-
formation) 

Sandplain 
Mallee 
Woodlands 

LM116 Chenopod sandplain mallee 
woodland/shrubland of the arid and 
semi-arid (warm) zones. 

170 Chenopod 
Sandplain Mallee 

0.37 0 0.65 

1.02 

A-04 

Arid 
Shrublands 

Not 
specifically 
recognized by 
Keith (2004) 

LM160 Yarran shrubland of the semi-
arid (warm) and arid zones. 

23 Yarran Shrubland 0 0 0.53 

0.53 

C-01, C-02 

Arid 
Shrublands 
(Chenopod 
sub-
formation) 

Aeolian 
Chenopod 
Shrublands 

LM138 Pearl Bluebush low Open 
Shrubland of the arid and semi-arid 
plains. 

154 Pearl Bluebush 
Shrubland 

0 0 2.70 

2.70 

C-05 

Arid 
Shrublands 
(Chenopod 
sub-
formation) 

Aeolian 
Chenopod 
Shrublands 

LM122 Derived corkscrew grass 
grassland/forbland on sandplains and 
plains in the semi-arid (warm) climatic 
zone. 

165 Bluebush-
Grassland Mosaic 

15.98 0.87 28.86 

45.71 

A-12, C-07, C-
10 

N/A N/A N/A N/A Cleared Areas 1.01 2.16 1.46 4.63   
Totals     54 5.25 54.16 113.41  
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The proposed operation of the gravel pits is likely to result in the following loss of habitat – note 
that these figures are conservative in that the total areas of clearing presented below indicate 

broad areas of habitat that may not completely represent preferred habitat (i.e. these areas 
could include broader dispersal habitats as well as preferred foraging /breeding habitats). 

Corben’s Long-eared Bat, Little Pied Bat, Inland Forest Bat and Yellow-bellied Sheathtail Bat in 

the study site to lose: 

 A total cumulative loss of (all vegetation communities) of 59.84 ha (conservatively Benson 
veg communities 58, 28 and 170) of known foraging and possible breeding habitat. This 

equates to broadly 53% of the areas proposed to be cleared for the gravel pits but less 
than 1% of known habitat across Boree Plains/Wampo Stations and the 15,830 ha offset 
area for the Atlas-Campaspe project. 

Major Mitchell’s Cockatoo in the study site to lose: 

 A total cumulative loss of (all vegetation communities) of 59.84 ha (conservatively Benson 
veg communities 58, 28 and 170) of possible foraging and breeding habitat. This equates 

to broadly 53% of the areas proposed to be cleared for the gravel pits but less than 1% of 
known habitat across Boree Plains/Wampo Stations and the 15,830 ha offset area for the 
Atlas-Campaspe project. 

White-fronted Chat in the study site to lose: 

 A total cumulative loss of (all vegetation communities) of 48.41 ha (conservatively Benson 
veg communities 154 and 165) of possible foraging and breeding habitat. This equates to 

broadly 43% of the areas proposed to be cleared for the gravel pits but less than 1% of 
known habitat across Boree Plains/Wampo Stations and the 15,830 ha offset area for the 
Atlas-Campaspe project. 

Hooded Robin in the study site to lose: 

 A total cumulative loss of (all vegetation communities) of 59.84 ha (conservatively Benson 
veg communities 58, 28 and 170) of possible foraging and breeding habitat. This equates 

to broadly 53% of the areas proposed to be cleared for the gravel pits but less than 1% of 
known habitat across Boree Plains/Wampo Stations and the 15,830 ha offset area for the 
Atlas-Campaspe project. 

Varied Sitella in the study site to lose: 

 A total cumulative loss of (all vegetation communities) of 59.84 ha (conservatively Benson 
veg communities 58, 28 and 170) of possible foraging and breeding habitat. This equates 

to broadly 53% of the areas proposed to be cleared for the gravel pits but less than 1% of 
known habitat across Boree Plains/Wampo Stations and the 15,830 ha offset area for the 
Atlas-Campaspe project. 

Gilbert’s Whistler in the study site to lose: 

 A total cumulative loss of (all vegetation communities) of 59.84 ha (conservatively Benson 
veg communities 58, 28 and 170) of possible foraging and breeding habitat. This equates 

to broadly 53% of the areas proposed to be cleared for the gravel pits but less than 1% of 
known habitat across Boree Plains/Wampo Stations and the 15,830 ha offset area for the 
Atlas-Campaspe project. 

The entire fauna of the study area to lose: 

 A total cumulative loss of (all vegetation communities) 113.41 ha but less than 1% of 
known habitat across Boree Plains/Wampo Stations and the 15,830 ha offset area for the 

Atlas-Campaspe project. 



 

26 | GHD | Report for Cristal Mining Australia Ltd - Gravel Pits, 31/34741  

The areas to be cleared will form small islands of cleared habitat in a near continuous area of 
native vegetation. The proposed loss of habitat for these threatened species and the entire 

fauna are minor compared to broader intact native vegetation occupying the adjacent properties 
of Boree Plains and Wampo Stations and the 15,830 ha offset over which the local faunal 
populations are distributed. Clearing seems unlikely to have any significant impact on any of the 

above threatened species due to the large and suitable areas of habitat in the broad landscape. 

The fauna as a whole is similarly likely to experience no significant effects from the clearing 
itself with other impacts discussed below such as the introduction of exotic flora/predators likely 

to be more important for future management. Impacts from the clearing would likely be minimal, 
and not amenable to detection at the population level. 

Specific mitigation measures (see Section 5) would need to be implemented to further reduce 

impacts to these species to the extent where residual impacts remain low. 

4.1.4 Dust generated by construction, extraction and processing activities 

The New South Wales Department of Environment and Conservation (DEC 2005) sets a dust 
criterion of 50 ugm-3 TSP for human exposure. There is no applicable criterion for fauna. It 

would be anticipated that small birds/mammals would require a lower dust criterion (Newman 
and Schreiber 1988) i.e. they have higher rates of inhalation per unit body mass than do 
humans. 

Research and knowledge with respect to airborne pollutants, and in particular dust effects on 
wildlife, are mostly restricted to effects of concentrated population of domestic animals such as 
chickens in restricted environments; or more general studies on the effects of infrastructure 

such as roads and mines on adjacent fauna populations (Collins and Algers 1986; Spellerberg 
1998).  

The toxic effects of air pollution on wildlife can range from significantly decreased fitness of 

individuals (Brown et al. 1997) to increased incidence of infectious diseases as a result of 
exposure to gaseous or particulate emissions, leading to injury and death (Newman and 
Schreiber 1988). The understanding of the toxicological effects of air pollution on wildlife is 

limited mainly to symptoms observed in the field and extrapolated from studies on livestock and 
laboratory animals (Newman and Schreiber 1988). 

Current air quality standards cannot be assumed to protect wildlife from the effects of air 

pollution due the lack of direct evidence or research for most taxa (Newman and Schreiber 
1988). 

Dust is a potential problem for projects in regions that experience extended dry periods. 

Southwest NSW exhibits an semi-arid to arid and unpredictable climate that could go extended 
periods of months without rain. 

Drilling, blasting, excavation, movement of vehicles and handling of materials results in 

dispersion of particulates and dust and consequent soil, surface/groundwater contamination. 

Potential impacts of dust on fauna can include: 

 Degradation/loss of fauna habitat from detrimental impacts of dust deposition on flora 

species and vegetation communities. 

 Degradation/loss of water source for fauna resulting from degradation of surface water 
quality due to dust deposition/sedimentation. 

The following activities are identified as potentially the main generators of dust: 

 Uncontrolled dispersion of particulates and dust from the extraction process, resulting in 
dispersion of particulate and dust. 



 

GHD | Report for Cristal Mining Australia Ltd - Gravel Pits, 31/34741 | 27 

 Haulage and transport of material within the gravel pits, along roads and tracks resulting 
in dispersion of particulate and dust. 

 General site movements over unsealed surfaces resulting in dispersion of particulate and 
dust. 

 Wind erosion mobilising dust from exposed surfaces, such as pits, waste dumps, laydown 

areas, stockpiles, roads and sites of vegetation clearing. 

It is possible that a range of taxa that exist within the vicinity of the proposed gravel pits could 
be adversely impacted by dust generated by extraction and gravel haulage operations. This 

would include birds, small ground-dwelling mammals, bats and possibly small reptiles (although 
a lack of data on the effects of dust on reptiles does not allow any solid conclusions to be 
drawn). It is likely that dust exposure would generally be periodic during times when gravel is 

being extracted and of a localised nature (i.e. restricted to the immediate vicinity of the gravel 
pits). Impacts on bats have the potential to be low as gravel extraction is assumed to be a 
diurnal activity when bats will be largely protected by their daytime roosts (tree hollows, 

crevices, exfoliating bark). 

It is likely that some impact from ‘edge effects’ would occur where fauna communities in the 
immediate vicinity of the gravel pits may move to other areas of nearby suitable habitat, which 

for this project is fortunately readily available as large relatively intact native vegetation occupies 
the broad landscape. 

4.1.5 Noise generated by construction, extraction and processing 
activities 

Disturbance to fauna associated with generation of unexpected and/or excessive noise from 

construction, extraction and processing activities can result in: 

 Displacement of fauna. 

 Disruption to nesting/roosting/foraging behaviour. 

Displacement of fauna into sub-optimal habitats could increase their susceptibility to predation 
and competition. 

FHA (2004) and Kaseloo (2005) reviewed literature on bird responses to intense noise levels 

and found that responses varied greatly (FHA 2004). Approximately 60% of 43 species studied 
exhibited population declines adjacent to roads, with the declines directly related to levels of 
traffic (Kaseloo 2005). Kaseloo (2005) and FHA (2004) reported that susceptible species 

exhibited declining populations in areas with greater than 50 dB(A). Declines were however 
subject to variation among years with interaction with and between habitat quality and 
population density playing significant roles in determining the nature if any of a decline. 

Many bird (and other faunal classes) species remain unaffected by or persist with high 
population densities in areas with high noise levels e.g. near roads, mines or military 
testing/training grounds, airports (FHA 2004; Kaseloo 2005). 

It is likely that faunal communities in the immediate vicinity of the gravel pits would be most 
acutely affected by the proposal and could experience periodic periods of high noise levels 
during gravel extraction that may encourage them to move to other nearby habitats. 

Noise levels are possibly only likely to be periodic during diurnal gravel extraction and for 
species groups such as bats, would occur during periods of inactivity (e.g. when they are 
occupying their daytime roosts). It is likely that some impact from ‘edge effects’ would occur 

where fauna communities in the immediate vicinity of the gravel pits may move to other areas of 
nearby suitable habitat, which for this project is fortunately readily available as large relatively 
intact native vegetation occupies the broad landscape. 
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4.1.6 Unplanned wildfire 

Wildfire has an influential role in arid zone ecology, and is a necessary ecological process in 
some habitats. Fire can benefit some disturbance-tolerant species, but can have detrimental 

impacts on other types of fauna and fauna habitat, if it occurs at the wrong time of year, or in 
habitats that don’t respond well to fire, or with excessive heat. 

This project introduces a range of potential sources of fire. Vehicles, machinery and personnel 

provide potential ignition sources that could lead to fire. Impacts of fire on fauna include: 

 Killing/injuring fauna. 

 Displacement of fauna. 

 Disruption to nesting/roosting/foraging habitats and/or behaviour. 

 Reduction of area of fauna habitat locally and/or regionally. 

 Habitat fragmentation. 

 Subsequent erosion and sedimentation resulting from loss of vegetation. 

 Degradation of surface water quality due to erosion of soils and landforms. 

The impacts of too frequent, hot and extensive fires are well documented in the arid and semi-

arid zones of central Australia (Olsen and Weston 2005, Woinarski et al. 2007, Kelly et al. 
2011). Fire is documented to be a threat to the Corben’s Long-eared Bat as it appears to prefer 
long-unburnt vegetation. 

There is potential for the proposal to lead to increased wildfire in the study area in the event that 
appropriate mitigation measures are not implemented. It is expected that all of the threatened 
species either known or potentially occurring within the study area would be affected by fire 

(both positive and negative impacts). 

4.1.7 Introduction and/or spread of exotic plants and animals 

Exotic plants (Weeds) 

The establishment or spread of weeds can alter the ecological balance of arid zone ecology. 
Weed dominated habitats are generally less favourable for fauna than weed-free habitats. 

Transport of materials, vehicle movements and inappropriate waste management allows for 
introduction of new weeds and spread of existing weeds during construction and operations. 
These can cause: 

 Local decline in habitat quality. 

 Displacement of fauna from habitats as habitat quality deteriorates. 

 Invasion of fauna species that are attracted to the weed species (e.g. goats/cattle with 

exotic grasses). 

 Impacts on conservation significant fauna (i.e. threatened species). 

 Changes in fuel load, resulting in changes to fire frequency and intensity. 

Non-native animals 

Creation of new roads and tracks and inappropriate management of waste (garbage) allows for 

introduction or spread of pest animal species (e.g. fox, cat). This can cause: 

 Increased predation pressure (particularly on threatened species) by opening up of new 
areas to feral predators (e.g. cat, Red Fox). 
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 Increased competition (particularly on threatened species) by natural areas becoming 
invaded by aggressive and dominating pest species (e.g. House Mouse, Black Rat). 

 Large-scale decline in habitat quality as natural areas are trampled and grazed 
increasingly by non-native species that have the potential to alter ecological processes 
(e.g. sheep, goat, rabbit). 

Feral predators appear to be common within the study area with fox scat/prints observed at the 
majority of sites. It will be important that with an increase in people on-site waste products are 
contained (access to easily obtain food resources could allow predators to increase in 

abundance). 

4.1.8 Injury and death from collisions with vehicles 

There is substantial literature and reviews on the effect of roads and vehicle traffic on adjacent 
biota (Forman and Alexander 1998; Forman and Deblinger 2000; Johnston and Johnston 2004; 

Lugo and Gucinski 2000; Pagotto et al. 2001; Trombulak and Frissell 2000; Walker and Everett 
1987) and more recently the topic of road ecology has been considered a research discipline in 
itself (Coffin 2007). The history of the development of road ecology (Forman 1998) is well 

described in this publication. Creation and use of new roads and tracks through fauna habitats 
can lead to increased collisions with fauna, particularly at night, when nocturnal fauna can 
become dazed by a vehicle’s bright lights. There can be both biotic and abiotic effects of roads 

on ecosystems (Coffin 2007) and these include: 

 Injuring/killing fauna. 

 Breeding failure caused by loss of naïve young fauna, or adult fauna that have dependent 

offspring. 

 Changes to hydrology and water quality, both increases and decreases (Forman and 
Alexander 1998). 

 Erosion and sediment transport (Jones et al. 2000). 

 The introduction of chemical pollutants, including toxic contaminants (Forman et al. 
2003). 

 Noise effects (Bayne et al. 2008). 

 Direct mortality (Erritzoe et al. 2003). 

 Barriers to movement (Shepard et al. 2008). 

 The creation of new habitat types, especially in agricultural landscapes (Bellamy et al. 
2000). 

 The creation of corridors and conduits of species movement or invasion (von der Lippe 

and Kowarik 2008). 

 Fragmentation and edge effects (Hawbaker et al. 2006). 

It is possible that several of the species that occur within the gravel pit footprint could 

occasionally be struck and killed by vehicles moving in the area (e.g. threatened birds). It is 
likely that vehicle movements within the area would be restriced to slower speeds entering and 
exiting the gravel pits and the likelihood that gravel extaction would be a daytime only activity 

minimises the impact to threatened bats. Mitigation discussed below would likely involve the 
implementation of speed limits and driver education (e.g. awareness of fauna using the area). 
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4.2 Key threatening processes 

A key threatening process (KTP) is defined under the Threatened Species Conservation Act 

(TSC Act 1995) as an action, activity or development that: 

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

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

Under the EPBC Act, KTP’s are those that threaten or may threaten the survival, abundance or 

evolutionary development of a native species or ecological community. A process can be listed 
as a key threatening process if it could: 

 Cause a native species or ecological community to become eligible for inclusion in a 

threatened list (other than the conservation dependent category); or 

 Cause an already listed threatened species or threatened ecological community to 
become more endangered; or 

 Adversely affect two or more listed threatened species or threatened ecological 
communities. 

There are currently 37 KTPs listed under the TSC Act, eight listed under the FM Act and 20 

under the EPBC Act. A number of KTPs are listed under more than one Act. Those KTPs 
potentially relevant to the proposal are listed in Table 9. Mitigation measures to limit the impacts 
of these KTPs are discussed in Section 5. 

Table 9 Key threatening processes 

KTP Status Comment 

Clearing of native vegetation TSC Act; 
EPBC Act 

The project would result in the direct clearing or 
modification of approximately 113.41 hectares of 
native vegetation. 

The implementation of a Vegetation Management 
Plan is recommended to limit impacts on native 
vegetation during the construction phase of the 
project. 

Removal of dead wood and 
dead trees 

TSC Act Dead trees should be treated as trees as they still 
offer habitat to fauna. Any dead wood (e.g. coarse 
woody debris) should be retained on site if it is 
required to be disturbed. The implementation of a 
Fauna Management Plan is recommended to limit 
impacts on fauna and their habitats. 

Invasion of plant communities by 
perennial exotic grasses 

TSC Act The Study Site has been subject to historical 
agricultural practices, including grazing. There is the 
potential for perennial exotic grasses to further invade 
native vegetation through disturbance during 
construction and continued operation of the proposed 
gravel pits (particularly as a result of vehicle 
movement and soil disturbance during construction 
and operation of the pits). 

Weed management measures would be implemented 
to limit the spread of weeds. The implementation of a 
Weed Management Plan is recommended to limit the 
spread of weeds. 
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4.3 Significance of Potential Impacts under NSW legislation 

4.3.1 Section 5A of the EP&A Act 

Section 5A of the Environmental Planning and Assessment Act 1979 (EP&A Act) contains 

seven factors to be considered to assist in determining if a proposed development or activity “is 
likely to have a significant effect on the threatened species, populations or ecological 
communities, or their habitats” as listed under the TSC Act (the ‘7-part test’) and hence whether 

a Species Impact Statement is required or otherwise. 

The field surveys and habitat assessments undertaken for this study, have found construction of 
the project will have direct impacts on potential habitat for nine fauna species listed as 

threatened under the TSC Act and the EPBC Act.  

In accordance with Sections 111 and 112 of the EP&A Act, the seven factors of s.5A of the Act 
have been addressed for these threatened biota. The assessments of significance are 

presented in full in Appendix B and the key findings and conclusions are summarised in the 
following sections.  

Based on the results of the 7-part tests, it is unlikely that the project will have a significant effect 

on any threatened biota listed under the TSC Act. Consequently, a Species Impact Assessment 
is not required for determination of the project under Part 5 of the EP&A Act.  

4.3.2 Threatened fauna species 

Detailed discussion of the impacts on subject threatened species and their habitats is provided 

in the 7-part tests attached as Appendix B. A summary of the key findings from the 7-part tests 
including the likely significance of impact from the project, is provided in Table 10. 

Table 10 Summary of key findings of 7-part tests for threatened fauna  

Scientific Name Common Name Potential impact from 

proposed construction 

Likely 

Significance of 

Impact 

FAUNA 

Nyctophilus corbeni Corben’s Long-

eared Bat 

Potential permanent 

disturbance to 

roosting/breeding habitat, 

and loss of foraging habitat. 

Unlikely to have a 

significant effect 

Saccolaimus 

flaviventris 

Yellow-bellied 

Sheathtail Bat 

Potential permanent 

disturbance to roosting 

habitat, and loss of foraging 

habitat. 

Unlikely to have a 
significant effect 

Chalinolobus picatus Little Pied Bat Potential permanent 

disturbance to 

roosting/breeding habitat, 

and loss of foraging habitat. 

Unlikely to have a 
significant effect 

Vespadelus 

baverstocki 

Inland Forest Bat Potential permanent 

disturbance to 

roosting/breeding habitat, 

and loss of foraging habitat. 

Unlikely to have a 
significant effect 
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Scientific Name Common Name Potential impact from 

proposed construction 

Likely 

Significance of 

Impact 

Melanodryas 

cucullata 

Hooded Robin Potential permanent 

disturbance to 

roosting/breeding habitat, 

and loss of foraging habitat. 

Unlikely to have a 
significant effect 

Daphoenositta 

chrysoptera 

Varied Sittella Potential permanent 

disturbance to 

roosting/breeding habitat, 

and loss of foraging habitat. 

Unlikely to have a 
significant effect 

Lophochroa 

leadbeateri 

Major Mitchell's 

Cockatoo 

Loss of and disturbance to 

foraging habitat. 

Unlikely to have a 
significant effect 

Epthianura albifrons White-fronted 

Chat 

Loss of and disturbance to 

foraging habitat. 

Unlikely to have a 
significant effect 

Pachycephala 

inornata 

Gilbert's Whistler Loss of and disturbance to 

foraging habitat. 

Unlikely to have a 
significant effect 

In summary, the project is not likely to have a significant impact on threatened fauna species 
listed in Table 10 for the following key reasons: 

 Construction of the project is not likely to reduce the viability of local populations of 

threatened species or disrupt the life cycle of any that occur within the Study Site, or the 
broader Study Area. Consequently, the removal of potential habitat for threatened fauna 
species is not likely to lead to the local extinction of any populations of these species. 

 The proposed clearing for construction of the project will not remove a substantial 
proportion of available habitat for any such species in the Study Site. The removal of 
potential habitat for threatened fauna would represent a small proportion of the available 

habitat for these species within the broader Study Area and surrounds (e.g. habitat 
available on properties such as Boree Plains and Wampo Stations and the 15,830 ha 
offset for the Atlas-Campaspe project). 

 The clearing of known/potential habitat would not involve the fragmentation or isolation of 
habitat for threatened fauna species. 

 In general, the gravel pits are small compared to the large tracts of extant native 

vegetation in the area and they are also situated on the fringe of broad areas of Belah-
Rosewood community. 

4.4 Impacts on matters of national environmental significance 

4.4.1 Overview 

The Significant Impact Guidelines 1.1: Matters of National Environmental Significance (DotE 
2013) contains a range of factors to be considered to assist in determining if a proposed action 
is likely to have a significant impact on any matters of national environmental significance 

(MNES) listed under the EPBC Act and hence whether a referral to the Commonwealth 
Environment Minister is required to determine whether the project is a controlled action. 

There are nine Matters of National Environmental Significance (MNES) identified in the EPBC 

Act. Certain actions – in particular, actions that are likely to have a significant impact on any 
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MNES – are subject to a rigorous assessment and approval process (DOTE 2013), with a 
referral required where ‘significant’ impacts on MNES are expected or possible. The referral 

application generally takes 20 business days to process, after which the Commonwealth 
Minister makes a determination on the need or otherwise for approval under the EPBC Act. If 
approval is deemed necessary, a formal assessment and approval process commences. 

This assessment has identified the following three MNES that may be relevant to this project: 

 Wetlands of International Importance (Listed under the Ramsar Convention). 

 Listed Threatened Species and Ecological Communities; and 

 Migratory Species.  

4.4.2 Potential impacts on the EPBC-listed Corben’s Long-eared Bat 
(Nyctophilus corbeni) 

Corben’s Long-eared Bat (Nyctophilus corbeni) is listed as Vulnerable under Schedule 2 of the 
TSC Act 1995. This species is also listed as Vulnerable under the EPBC Act 1999. 

This species has only recently been described as Nyctophilus corbeni (Parnaby 2009) with its 
distribution confined to the Murray-Darling Basin extending from far eastern SA and north-
western Vic through inland NSW to southern central Qld. 

Corben’s Long-eared Bat is relatively straightforward to identify in the hand in the study area as 
is significantly large than other long-eared bats that occur in the area (e.g. a large female N. 
corbeni captured during the current study weighed 19g with a forearm length of 47mm 

compared with a N. geoffroyi female weighing 6g with a forearm length of 37mm). However, 
trapping is necessary as it’s ultrasonic call is unable to be distinguished from other long-eared 
bats that occur in sympatry. 

Plate 8 Lesser Long-eared Bat on the left compared to Corben’s Long-
eared Bat on right. 

Corben’s Long-eared Bat occurs in a variety of vegetation types including mallee, belah/buloke 
and box eucalypts dominated communities but it is distinctly more common in 
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box/ironbark/cypress-pine vegetation that occurs in a north-south belt along the western slopes 
and plains of NSW and southern Queensland. This species roosts in tree hollows, crevices and 

under loose bark. 

This species has a widespread distribution, can be locally common but in general is poorly 
known. It is nocturnal and predominatly feeds on small flying insects below, within or just above 

the canopy. During the day, roosts are occupied by single individuals within tree hollows, 
including standing dead trees oftern close to the ground (Dominelli 2000; Schultz and Lumsden 
2012). Roosts typically within dead spouts on mallee eucalypts in areas of long un-burnt 

vegetation, with some under bark or in fissures of dead buloke or belah. In this study, it was 
shown that unlike other members of the genus, this species travels large distances between 
consecutive roosts: 1.91 ± 1.86km (range 25m – 5.88 km). Corben’s Long-eared Bat gives birth 

in late spring/early summer and the young are flying and independent in January. The maternity 
roost characteristicvs of the species has not been studied. 

This species appears to prefer large areas of habitat, with surveys in central western NSW 

showing a tenfold difference in relative abundance from large areas of habitat compared with 
fragmented isolated patches of habitat. 

This species is threatened by a number of processes including habitat loss and fragmentation, 

timber harvesting including loss of hollow-bearing trees/removal of standing dead trees; too 
frequent fire regimes that result in the loss of roosting habitat; predation by foxes and feral cats 
at roosts; hollow competition with fera species. 

Over a period of two nights of trapping, four Corben’s Long-eared Bats were captured including 
two females (15g/forearm length [fl] 46mm and 19g/fl 47mm) and two males (15g/fl 46mm and 
16g/fl 45mm) from Belah-Rosewood habitat at both Pits A and C (see Plate 9). Both sites 

supported relatively dense stands of Belah with hollows/crevices/fissures easily observed, which 
potentially represent roosting sites for this species. 

Plate 9 Belah-Rosewood habitat within Pit A (left) and Pit C (right) where 
Corben’s Long-eared Bats were captured. 

The ‘significant impact criteria’ (DotE 2013) for a Vulnerable species were reviewed with regard 

to the potential impacts that the project may have on this species and the type of occurrence 
and potential habitat for the species within the proposed area of disturbance. According to DotE 
(2013)1, an action is likely to have a significant impact on a Vulnerable species if there is a real 

chance or possibility that it will: 

                                                      

1 http://www.environment.gov.au/system/files/resources/42f84df4-720b-4dcf-b262-48679a3aba58/files/nes-guidelines_1.pdf  
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 Lead to a long-term decrease in the size of an important population of a species. 

 Reduce the area of occupancy of an important population. 

 Fragment an existing important population into two or more populations. 

 Adversely affect habitat critical to the survival of a species. 

 Disrupt the breeding cycle of an important population. 

 Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline. 

 Result in invasive species that are harmful to an endangered species becoming 

established in the vulnerable species’ habitat. 

 Introduce disease that may cause the species to decline, or 

 Interfere substantially with the recovery of the species. 

In summary, it is unlikely that any of the significant impact criteria listed above will be triggered 
due to the following reasons: 

 Small areas of suitable habitat will be lost (59.84 ha in total <1%) which is a very small 

area of habitat compared with large areas of known habitat located across the properties 
of Boree Plains and Wampo Stations and the Cristal Mining Offset for the Atlas-
Campaspe project (15,830 ha offset with eight known localities for Corben’s Long-eared 

bat); 

 The proposed project will not exacerbate any of the threatening processes outlined in the 
Corben’s Long-eared Bat recovery plan (Schultz and Lumsden 2012) due to the loss of 

very small areas of habitat; and 

 The study area and surrounds appears to support a stable and persistent viable 
population of Corben’s Long-eared Bat (18 locations recorded from Atlas-Campaspe 

EIS), despite existing landscape scale impacts of agriculture, feral goats, feral predators 
and mining. 

A detailed assessment of the significant impact criteria for Corben’s Long-eared Bat is provided 

in Appendix C. 

4.4.3 EPBC-listed migratory species 

There are five bird species known or predicted to occur within 10 km of the study site that are 
listed as Migratory under the EPBC Act 1999. 

Similar to threatened species listed under the EPBC Act 1999, migratory species also have 

‘significant impact criteria’ (DotE 2013), which were reviewed with regard to the potential 
impacts that the project may have on these species and the type of occurrence and potential 
habitat for the species within the proposed area of disturbance. According to DotE (2013)2, an 

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

 Substantially modify (including by fragmentation, altering fire regimes, altering nutrient 

cycles or altering hydrological cycles), destroy or isolate an area of important habitat for 
migratory species; 

 Result in an invasive species that is harmful to the migratory species becoming 

established in an area of important habitat for the migratory species; or 

                                                      
2 http://www.environment.gov.au/system/files/resources/42f84df4-720b-4dcf-b262-48679a3aba58/files/nes-guidelines_1.pdf  



 

36 | GHD | Report for Cristal Mining Australia Ltd - Gravel Pits, 31/34741  

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

The study site is likely to provide only very occasional (maybe only every decade or so) habitat 
for migratory species when large episodic rainfall events result in pools of water across the 
landscape, which during these conditions would be over a wide area. This could occur in some 

of the lower lying areas. It is unlikely that the proposed project will significantly impact on any 
important migratory species habitat. 

4.4.4 Important wetlands 

Ramsar Wetlands of International Significance 

The study site does not intercept any Ramsar wetlands of international significance, and there 
are no Ramsar wetlands within 10 km of the study area (PMST). 

Directory of Important Wetlands in Australia 

No wetlands listed in the Directory of Important Wetlands in Australia occur within the study site3 
and none appear to occur within 10 km of the study area (PMST). 

 

                                                      
3 From the Australian Wetlands Database (http://www.environment.gov.au/water/topics/wetlands/database/diwa.html), accessed 

31 October 2014.  
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5. Mitigation and monitoring measures 
Mitigation measures will be required to control, reduce or eliminate impacts of contruction and 
gravel extraction activities on fauna (particularly threatened species) and their habitat. 

Monitoring will be required for some aspects, to evaluate level of impact and effectiveness of 
mitigation. 

This section provides guidance on the types of mitigation and monitoring that will need to be 

considered for the construction and operations phases of the project. All mitigation and 
monitoring efforts will need to be described in detail in a Biodiversity Management Plan/Fauna 
Management Plan, prior to impact activities taking place. 

5.1 Clearing of breeding and/or foraging habitat 

As outlined above, 113.41 ha of vegetation/habitats is proposed to be cleared for the Cristal 
gravel pits project. It has been calculated that this equates to: 

 Corben’s Long-eared Bat, Little Pied Bat, Inland Forest Bat and Yellow-bellied Sheathtail 
Bat in the study site to lose 59.84 ha of known/possible foraging and possible breeding 
habitat. 

 Major Mitchell’s Cockatoo in the study site to lose 59.84 ha of possible foraging and 
breeding habitat. 

 White-fronted Chat in the study site to lose 48.41 ha of possible foraging and breeding 

habitat. 

 Hooded Robin in the study site to lose 59.84 ha of possible foraging and breeding habitat. 

 Varied Sittella in the study site to lose 59.84 ha of possible foraging and breeding habitat. 

 Gilbert’s Whistler in the study site to lose 59.84 ha of possible foraging and breeding 
habitat. 

 The entire fauna of the study area to lose 113.41 ha. 

5.1.1 Avoidance actions 

The primary avoidance actions that can be taken with respect to the threatened species 
considered in this report includes: 

 Notwithstanding the fact that the entire gravel pits cannot be relocated, particular 

attention has been paid to the location of the proposed pits so that they are situated to 
largely avoid high quality Belah-Rosewood habitats. 

5.1.2 Minimising and mitigating actions 

To minimise and mitigate clearing effects on threatened species populations, breeding habitat 

and foraging habitat the following actions have been considered: 

 Subtle realignment and preliminary design and -siting of all infrastructure to minimise loss 
of key breeding and feeding habitat. 

 Clearly marking areas of land to be cleared and areas to be retained (No-Go areas), so 
that impacts do not extend any further than necessary into important habitat. 

 Construction and clearing during non-breeding period (e.g. clearing to occur preferably in 

autumn when young animals are mobile and less dependent on parents and when 
reptiles are still active and have a chance to escape). 
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 Pre-clearing fauna surveys prior to construction of the gravel pits with qualified ecologists 
on site to capture and translocate animals that are found during the clearing process. 

 Strict vehicle hygiene protocols to prevent new weed incursion and spread, including a 
vehicle wash down facility on site. 

 Strict fire prevention management protocols to prevent wildfire during clearing activities. 

 Possibly offsetting habitat at a higher quantum and condition, the habitat to be cleared, 
including actions to manage offset areas to decrease threatening processes, and 
increase threatened species populations. Details on this approach would be contained 

within a Biodiversity Management Plan/Fauna Management Plan. 

 Rehabilitation of edges (of clearing) abutting threatened species habitat to remove weed 
species, and maximise the presence of native plant regeneration. 

 Monitoring of habitat clearing to ensure compliance with areas marked as No-Go areas. 

 Use of already-disturbed areas (rather than undisturbed areas) wherever possible (e.g. 
set down areas for construction). 

 Progressive rehabilitation/stabilisation of cleared land as activities are completed (which 
forms part of the Closure and Rehabilitation Plan). 

 Ongoing pest animal control (e.g. control of cats and foxes in particular). 

5.2 Dust generated by mining and processing activities 

5.2.1 Avoidance actions 

The main avoidance actions for dust suppression could potentially be avoiding gravel extraction 
operations during particularly dry and windy weather. 

5.2.2 Minimising and mitigating actions 

To minimise and mitigate the effects of dust on threatened species populations, breeding 
habitat and foraging habitat the following actions are recommended: 

 The minimisation of dust emission controls as defined in a Dust Management Plan that 

includes, but is not limited to: 

– Crusher dust controls to industry standards, via watering, emission screens, road 
sealing, chemical applications, covering of exposed loads where practicable. 

– Minimising gravel extraction, hauling and vehicle travel when prevailing winds and 
strength of winds reach a particular trigger level that would results in spatially 
extensive and heavy dust deposition in surrounding habitats where practicable. 

 Dust monitoring to assess dust effects with distance from the mine or dust-generating 
activity. 

 Reduced vehicle speeds for high-use areas/roads 

 Progressive rehabilitation/stabilisation of cleared land as activities are completed (which 
forms part of the Closure and Rehabilitation Plan). 

5.3 Noise generated by mining and processing activities 

5.3.1 Avoidance actions 

The primary noise avoidance activities would be to avoid activities that produce excessively loud 
noise at night when threatened bats are active. 
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5.3.2 Minimising and mitigating actions 

Minimising impacts on fauna from noise will involve: 

 Minimising noise wherever possible 

 Limiting high-impact noise (e.g. blasting) to daylight hours only (this will reduce the impact 
on nocturnal fauna, which includes most of the known threatened species from the study 
sites). 

5.4 Unplanned wildfire 

5.4.1 Avoidance actions 

The avoidance of unplanned wildfire should be a high priority for the gravel pits as this could 
have serious implications for the biodiversity of the area. 

5.4.2 Minimising and mitigating actions 

Minimising impacts on fauna from unplanned wildfire will involve: 

 Careful planning of where high-risk activities can take place. 

 Maintenance of fire breaks around high-risk areas/activities. 

 Development of a Fire Management Plan. 

 Erosion control, if fire should occur and kill vegetation that otherwise stabilises 
soil/sediments. 

5.5 Introduction and/or spread of exotic plants and animals 

5.5.1 Avoidance actions 

Complete avoidance of exacerbating the incidence of exotic flora and fauna would be the aim 
for the gravel pits, however in practise this may be difficult to achieve completely. 

5.5.2 Minimising and mitigating actions 

5.5.3 Exotic plants (Weeds) 

Minimising impacts on fauna from the introduction or spread of weeds will involve: 

 Development of a Weed Management Plan (likely to be part of broader Vegetation/Fauna 
Management Plan) to document mitigation measures to control existing exotic plants, and 

to stem the spread of others. 

 Cleaning vehicles (washdown) that are new to the site, to prevent the introduction of new 
weeds. 

 Washdown when moving from areas of high weed density to areas that are currently 
weed free. 

 Keeping vehicles to established tracks and roads, and limiting the use of vehicles off-

road. 

 Annual weed monitoring and mapping. 

 Weed control activities in consultation/partnership with Station owners as necessary. 
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5.5.4 Non-native animals 

Minimising impacts on native fauna from the introduction or spread of non-native fauna will 
involve: 

 Sound waste management (garbage) to limit invasion/colonisation by Black Rat (Rattus 
rattus). On-site garbage waste will need to be held securely to prevent the scavenging of 
waste material and potential population increases in both feral predators. 

 A pest animal management plan will need to be produced (as part of a broader Fauna 
Management Plan). 

 Investigate innovative new passive baiting and trapping methods such as the newly 

developed ‘Feral Cat Grooming Trap’ (see http://www.ecologicalhorizons.com/initiatives 

for more information). The trap incorporates four rangefinder sensors, a programmable 
audiolure, a camera that photographs all activations, solar-charged battery and an electric 

motor-tensioned spring that fires sealed doses of toxic gel at 60 m/s. The sensors ensure 
that animals smaller or larger than a cat or fox do not activate the trap which holds 20 
measured doses and can operate without intervention for several months. Field tests 

confirm that cats walking past at a distance of within 4 m will be sprayed, meaning the 
Grooming Traps will provide a long-term tool to control trap- or bait-shy cats in areas of 
high conservation value. 

 Pest eradication/control program, targeting foxes, cats, goats and rabbits across the 
Study area. 

 Monitoring of feral fauna species. 

5.6 Injury and death from collisions with vehicles 

As outlined previously, the effects of roads and vehicle traffic on wildlife has been well 
documented, and have the potential to impact on threatened species and other fauna at the 

study sites. The most significant consequences are likely to be the direct effect of mortality 
through vehicle strike, noise effects on breeding behaviour, and the dispersal of chemical 
pollutants in road dust. There may also be some indirect effects of habitat degradation via 

vehicle spread of exotic plant species into relatively undisturbed habitat which might change the 
quality and extent of habitat in the area. 

While there will also be some perverse benefits in the construction of new roads, such as 

granivorous birds/herbivorous mammals feeding in road verges, as seeding grasses may be 
encouraged in these microhabitats due to changes in hydrology and accumulation of water in 
verges encouraging graminoid growth. However, this might be counteracted by the increased 

probability for vehicle strike of birds, mammals, reptiles, especially if feeding/basking (reptiles) 
animals are flushed by passing traffic. 

Though these threats might have some effect, vehicle traffic is not often considered in the 

Recovery Plans or recent reviews of the conservation status of the threatened species 
considered here and this is possibly a diversion from more significant actions such as feral 
predators (cats/foxes) and wildfire. 

The only caveat to this is the increase in fire-promoting exotic grass species by vehicles which, 
if unmanaged, could also pose significant risks to a range of threatened species within the study 
area. 

5.6.1 Avoidance actions 

To avoid any negative effect of increased road traffic on the threatened species populations of 
the area, road access should be minimised to a single access track. It is inevitable that vehicle 
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traffic will increase, but speed restrictions and the limit of vehicle travel at night should be a 
priority. 

5.6.2 Minimising and mitigating actions 

To minimise and mitigate the effects of increased road traffic or increased road network on the 
threatened species populations the following actions are recommended: 

 Keep the proposed road network to a minimum and upgrade and utilise existing vehicle 

tracks. 

 Reduce speed limits. 

 Provide road safety and awareness training to all staff and contractors with respect to 

safe driving in areas where native wildlife occurs. 

 Implementing and enforcing speed restrictions in high-use areas. 

 Limiting the movement of vehicles at night (between the period of one hour before dusk 

to one hour after dawn). 

 Monitoring roadkill for threatened species. 

 Documenting location and time of day of roadkill within the study sites, to determine high-

risk periods or locations (additional mitigation may be required). 

 Fatigue management for vehicle operators. 

 Development and implementation of a Traffic Management Plan. 

5.7 Monitoring and threat abatement 

Monitoring programs should be established in ways that allow baseline information to be 
compared against subsequent repeat surveys. If monitoring indicates that the current mitigation 

efforts are inadequate then revised or increased mitigation measures should be implemented to 
protect biodiversity. 

5.7.1 Commonwealth Threat Abatement Plans 

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), threat 

abatement plans establish a national framework to guide and coordinate Australia's response to 
key threatening processes. The plans identify research, management and other actions needed 
to ensure the long-term survival of native species and ecological communities affected by key 

threatening processes. Threat abatement plans directly relevant to fauna at the study site 
include: 

 Threat abatement plan for predation by European Red Fox – 2008. 

 Threat abatement plan for predation by feral cats – 2015. 

 Threat abatement plan for competition and land degradation by unmanaged goats – 
2008. 

 Threat abatement plan for competition and land degradation by rabbits – 2016. 

Threatened species considered to be at high risk of predation by feral Cat and/or Red Fox 
identified for this project include avifauna that spend at least some time on the ground such as 

Hooded Robin, White-fronted Chat and possible Major Mitchell’s Cockatoo but also bats that 
roost near the ground such as Corben’s Long-eared Bat. 

Accordingly, monitoring at the Project will focus on these threatened species and the threats 

posed by cats and foxes. 
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5.7.2 Assessment Criteria 

Monitoring of threatened species and management of pest species population density within the 
Project area should be undertaken at regular intervals. The data would be utilised to determine 

if the population has increased, decreased or remained unchanged and can be assessed 
against historical data to indicate trends. 

Triggers and responses would be determined by predicted ‘levels of acceptable change’. The 

accepted levels of change are determined by known species characteristics and for this 
program should include three scenarios as follows: 

 Known to Fluctuate 

– If a species/community is known to fluctuate broadly in numbers or activity patterns, 
then a higher level of change (as determined through monitoring) is acceptable, 
because that level of change may simply reflect natural fluctuations. 

 Generally Consistent 

– If a species/community is known to remain consistent in numbers or activity patterns, 
then a lower level of change is acceptable, because any change at all may indicate 

that the project is having an effect. 

 Unknown 

– If the populations or activity levels of a species/community are not understood 

adequately to determine the natural levels of variability, then the less known about the 
dynamics of a species/community, the smaller the level of change that should be 
accepted until more can be learned. 

With the understanding of species characteristics, levels of acceptable change would need to 
be developed for each monitoring and management activity. A summary of acceptable levels of 
changes and associated definitions are provided in Table 11 

 

Table 11 Levels of Acceptable Change 

Acceptable 
level of change 

When to apply 

No increase When the species/community being investigated is known to have naturally very 
small variation in population size or activity patterns. Thus, detection of any 
deleterious change (as found through monitoring) suggests that the project may 
be having an effect. 

Small change When the species/community being investigated is known to have naturally 
small variation in population size or activity patterns. Thus, detection of small 
deleterious change (as found through monitoring) suggests that the project may 
be having an effect. 

Moderate 
change 

When the species/community being investigated is known to have naturally 
moderate variation in population size or activity patterns. Thus, small changes 
(as found through monitoring) may simply reflect natural variation, and more 
substantial changes would need to be detected to suggest that the project may 
be having an effect. 

Large change When the species/community being investigated is known to have naturally high 
variation in population size or activity patterns (e.g. boom-bust or irruptive 
species). Thus, even moderate changes (as found through monitoring) may 
simply reflect natural variation, and large consistent long-term changes would 
need to be detected to suggest that the project may be having an effect. 
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5.7.3 Monitoring activities 

It is recommended that a Fauna Management Plan be prepared for this project which includes a 
monitoring program with the following activities: 

 Harp trapping of surrounding habitats to determine the continued presence and 
persistence/abundance of threatened bats including Corben’s Long-eared Bat (only 
detectable via harp trapping). 

 Harp trapping should be accompanied by Anabat ultrasonic call recording as this method 
is effective in the detection of the Little Pied Bat. 

 Targeted repeatable bird surveys should be undertaken as selected locations to 

determine the presence and abundance of threatened avifauna. 

 Monitoring of feral pest abundance which could include the use of remote fauna cameras 
and scat counts. 
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6. Conclusion 
The study sites (particularly Pits A and C) are largely ecologically intact, although with a 
relatively sparse shrub layer. Previous disturbance is likely and feral goats persist across each 

of the sites, in addition to rabbits, foxes and probably feral cats. Up to six vegetation 
communities exist (Ogyris 2017), with three broad fauna habitats identified including Belah-
Rosewood woodland, chenopod shrubland and open grassland. Many of the Belah trees 

contain obvious hollows, crevices and exfoliating/cracking bark. 

The EPBC-listed Corben’s Long-eared Bat (Nyctophilus corbeni) was trapped on four occasions 
over the two nights of survey (two males and two females) at Pits A and C. Two other species 

listed as threatened under the TSC Act 1995, Little Pied Bat (Chalinolobus picatus) and Inland 
Forest Bat (Vespadelus baverstocki) were also recorded from Pits A and C. Other TSC Act 
species that have the potential to occur within the study area include Hooded Robin, Major 

Mitchell’s Cockatoo, Gilbert’s Whistler, Vaied Sittella, White-fronted Chat and Yellow-bellied 
Sheathtail Bat. 

Small areas of suitable habitat will be lost (59.84 ha in total <1% of available habitat in the 

broader region) for each of the threatened bat species which is a very small area of habitat 
compared with large areas of known and potential breeding, roosting and foraging habitat 
located across the properties of Boree Plains and Wampo Stations (tens of thousands of 

hectares of available habitat with e.g. 18 known locations for Corben’s Long-eared Bat) and the 
Cristal Mining Offset for the Atlas-Campaspe project (15,830 ha offset with eight known 
localities for Corben’s Long-eared bat). 

The study area and surrounds appears to support a stable and persistent viable population of 
Corben’s Long-eared Bat (18 locations recorded from Atlas-Campaspe EIS), despite existing 
landscape scale impacts of agriculture, feral goats, feral predators and mining. 

While the proposal has the potential to adversely impact on EPBC and TSC matters, the area 
proposed for removal (113 ha including 59.84 ha of suitable habitat for all species apart from 
the White-fronted Chat; 48.41 ha of potentially suitable habitat) is small compared to the large 

areas of suitable habitat in the broader region within which numerous recent records for each of 
the threatened species considered here have been documented (Atlas-Campaspe EIS surveys 
in 2013). This alone suggests that a significant impact on these species (including Corben’s 

Long-eared Bat) as a result of this project is unlikely. Additional measures such as the 
production of a Fauna Management Plan including measures such as, the presence of a 
qualified ecologist during construction to manage construction activities further reduce the risk 

to this and other species. Additional monitoring of threatened bat and bird populations in the 
surrounding area pre, during and after establishment of the project is also recommended. 

The following recommendations are made: 

 Develop a Fauna Management Plan incorporating mitigation measures for threatened 
species including protecting known habitat during construction. 

 Undertake construction outside the breeding season for threatened species with a focus 

on Corben’s Long-eared Bat (clear vegetation in autumn when bats are not breeding and 
continue to be active). 

 Maintain a qualified ecologist on-site during construction to minimise adverse impacts to 

fauna habitats/native vegetation and to salvage and translocate terrestrial vertebrate 
fauna. 
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 Develop weed management protocols, particularly for the highly invasive species and 
incorporate into Fauna Management Plan. 

 Fire management should be addresses as part of a fire management plan. 

 Pest fauna management should be addressed in the fauna management plan. 

 It is recommended that based on the presence of the EPBC-listed Corben’s Long-eared 

Bat and previous prevalence of EPBC-listed species within the Atlas-Campaspe project 
footprint of the profile of this project that an EPBC referral be prepared. 
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8. Limitations 
This Gravel Pits Fauna Survey (“Report”): 

1. has been prepared by GHD Pty Ltd (“GHD”) for Cristal Mining Australia Ltd;  

2. may only be used and relied on by Cristal Mining Australia Ltd; 

3. must not be used by, or relied on by any person other than Cristal Mining Australia Ltd without 

the prior written consent of GHD; 

GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any 
person other than Cristal Mining Australia Ltd arising from or in connection with this Report.  

To the maximum extent permitted by law, all implied warranties and conditions in relation to the 

services provided by GHD and the Report are excluded unless they are expressly stated to 
apply in this Report. 
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Appendices 
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Appendix A – 2017 Fauna Survey Results. 

 

Key 

TSC Act – Listed under NSW Threatened Species Conservation Act 1995 

EPBC Act – Listed under the federal Environment Protection and Biodiversity Conservation Act 

1999 

VU = Vulnerable 
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2017 – Fauna Survey Results  

Date Site Common Name Scientific Name Count Methods Notes TSC 

Act 

EPBC 

Act 

23/01/2017 Pit A Apostlebird  Struthidea cinerea 5 Bird survey    

23/01/2017 Pit A Australian Raven  Corvus coronoides 2 Bird survey    

23/01/2017 Pit A Greater Bluebonnet  Northiella haematogaster 8 Bird survey    

23/01/2017 Pit A Greater Bluebonnet  Northiella haematogaster 5 Bird survey    

23/01/2017 Pit A Willie-wagtail  Rhipidura leucophrys 2 Bird survey    

23/01/2017 Pit B Black-faced Cuckooshrike  Coracina novaehollandiae 1 Bird survey    

23/01/2017 Pit C Australian Kestrel Falco cenchroides 2 Bird survey    

23/01/2017 Pit C Australian Magpie  Gymnorhina tibicen 4 Bird survey    

23/01/2017 Pit C Australian Raven  Corvus coronoides 6 Bird survey    

23/01/2017 Pit C Australian Ringneck (Mallee) Barnardius zonarius barnardi 2 Bird survey    

23/01/2017 Pit C Brown Treecreeper  Climacteris picumnus 4 Bird survey    

23/01/2017 Pit C Cockatiel Nymphicus hollandicus 6 Bird survey    

23/01/2017 Pit C Cockatiel  Nymphicus hollandicus 12 Bird survey    

23/01/2017 Pit C Greater Bluebonnet  Northiella haematogaster 2 Bird survey    

23/01/2017 Pit C Grey Butcherbird  Cracticus torquatus 1 Bird survey    

23/01/2017 Pit C Magpie-lark  Grallina cyanoleuca 2 Bird survey    
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Date Site Common Name Scientific Name Count Methods Notes TSC 

Act 

EPBC 

Act 

23/01/2017 Pit C Mulga Parrot  Psephotus varius 6 Bird survey    

23/01/2017 Pit C Pink Cockatoo  Lophochroa leadbeateri 3 Bird survey    

23/01/2017 Pit C Striated Pardalote  Pardalotus striatus 2 Bird survey    

23/01/2017 Pit C White-browed Woodswallow  Artamus superciliosus 25 Bird survey    

23/01/2017 Pit C Yellow-throated Miner  Manorina flavigula 8 Bird survey    

24/01/2017 Pit A Gould's Wattled Bat Chalinolobus gouldii 4 Harp Trap Harp 1   

24/01/2017 Pit A Inland Forest Bat Vespadelus baverstocki 3 Harp Trap Harp 1 VU  

24/01/2017 Pit A Little Pied Bat Chalinolobus picatus 1 Harp Trap Harp 1 VU  

24/01/2017 Pit A Corben's Long-eared Bat Nyctophilus corbeni 1 Harp Trap Harp 2 VU VU 

24/01/2017 Pit A Gould's Wattled Bat Chalinolobus gouldii 3 Harp Trap Harp 2   

24/01/2017 Pit A Inland Broad-nosed Bat Scotorepens balstoni 2 Harp Trap Harp 2   

24/01/2017 Pit A Inland Forest Bat Vespadelus baverstocki 2 Harp Trap Harp 2 VU VU 

24/01/2017 Pit A Ozimops "Species 3" (small penis) Ozimops "Species 3" (small penis) 1 Harp Trap Harp 2   

24/01/2017 Pit A Australian Owlet-nightjar Aegotheles cristatus 1 Spotlight    

24/01/2017 Pit A Beaked Gecko Rhynchoedura ormsbyi 2 Spotlight    

24/01/2017 Pit A Southern Spiny-tailed Gecko Strophurus intermedius 1 Spotlight    

24/01/2017 Pit A Tree Dtella Gehyra variegata 1 Spotlight    
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Date Site Common Name Scientific Name Count Methods Notes TSC 

Act 

EPBC 

Act 

24/01/2017 Pit A Australian Magpie  Gymnorhina tibicen 2 Bird survey    

24/01/2017 Pit A Australian Magpie  Gymnorhina tibicen 2 Bird survey    

24/01/2017 Pit A Australian Owlet-nightjar  Aegotheles cristatus 1 Bird survey    

24/01/2017 Pit A Australian Raven Corvus coronoides 1 Bird survey    

24/01/2017 Pit A Australian Raven  Corvus coronoides 1 Bird survey    

24/01/2017 Pit A Black-faced Cuckooshrike  Coracina novaehollandiae 2 Bird survey    

24/01/2017 Pit A Black-faced Cuckooshrike  Coracina novaehollandiae 2 Bird survey    

24/01/2017 Pit A Crested Pigeon  Ocyphaps lophotes 2 Bird survey    

24/01/2017 Pit A Greater Bluebonnet  Northiella haematogaster 2 Bird survey    

24/01/2017 Pit A Grey Butcherbird  Cracticus torquatus 1 Bird survey    

24/01/2017 Pit A Little Buttonquail  Turnix velox 1 Bird survey    

24/01/2017 Pit A Magpie-lark  Grallina cyanoleuca 3 Bird survey    

24/01/2017 Pit A Pied Butcherbird  Cracticus nigrogularis 1 Bird survey    

24/01/2017 Pit A Southern Whiteface  Aphelocephala leucopsis 15 Bird survey    

24/01/2017 Pit A Striped Honeyeater  Plectorhyncha lanceolata 2 Bird survey    

24/01/2017 Pit A Willie-wagtail  Rhipidura leucophrys 4 Bird survey    

24/01/2017 Pit C Gould's Wattled Bat Chalinolobus gouldii 2 Harp Trap Harp 3   
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Date Site Common Name Scientific Name Count Methods Notes TSC 

Act 

EPBC 

Act 

24/01/2017 Pit C Inland Forest Bat Vespadelus baverstocki 1 Harp Trap Harp 3 VU  

24/01/2017 Pit C Ozimops "Species 3" (small penis) Ozimops "Species 3" (small penis) 3 Harp Trap Harp 3   

24/01/2017 Pit C Gould's Wattled Bat Chalinolobus gouldii 1 Harp Trap Harp 4   

24/01/2017 Pit C Inland Broad-nosed Bat Scotorepens balstoni 3 Harp Trap Harp 4   

24/01/2017 Pit C Inland Forest Bat Vespadelus baverstocki 1 Harp Trap Harp 4 VU  

24/01/2017 Pit C Ozimops "Species 3" (small penis) Ozimops "Species 3" (small penis) 15 Harp Trap Harp 4   

24/01/2017 Pit C Tree Skink Egernia striolata 1 Inc Obs Harp 3   

24/01/2017 Pit C Schomburgks Ctenotus Ctenotus schomburgkii 1 Inc Obs    

24/01/2017 Pit C Australian Magpie  Gymnorhina tibicen 4 Bird survey    

24/01/2017 Pit C Brown Treecreeper  Climacteris picumnus 2 Bird survey    

24/01/2017 Pit C Crested Pigeon  Ocyphaps lophotes 4 Bird survey    

24/01/2017 Pit C Grey Butcherbird  Cracticus torquatus 2 Bird survey    

24/01/2017 Pit C Inland Thornbill  Acanthiza apicalis 6 Bird survey    

24/01/2017 Pit C Magpie-lark  Grallina cyanoleuca 2 Bird survey    

24/01/2017 Pit C Pallid Cuckoo  Cacomantis pallidus 1 Bird survey    

24/01/2017 Pit C Striated Pardalote  Pardalotus striatus 4 Bird survey    

24/01/2017 Pit C Weebill  Smicrornis brevirostris 4 Bird survey    
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Date Site Common Name Scientific Name Count Methods Notes TSC 

Act 

EPBC 

Act 

24/01/2017 Pit C White-browed Woodswallow  Artamus superciliosus 8 Bird survey    

25/01/2017 Pit A Gould's Wattled Bat Chalinolobus gouldii 1 Harp Trap Harp 1   

25/01/2017 Pit A Ozimops "Species 3" (small penis) Ozimops "Species 3" (small penis) 1 Harp Trap Harp 1   

25/01/2017 Pit A Corben's Long-eared Bat Nyctophilus corbeni 1 Harp Trap Harp 2 VU VU 

25/01/2017 Pit C Corben's Long-eared Bat Nyctophilus corbeni 2 Harp Trap Harp 3 VU VU 

25/01/2017 Pit C Gould's Wattled Bat Chalinolobus gouldii 3 Harp Trap Harp 3   

25/01/2017 Pit C Inland Forest Bat Vespadelus baverstocki 1 Harp Trap Harp 3 VU  

25/01/2017 Pit C Gould's Wattled Bat Chalinolobus gouldii 2 Harp Trap Harp 4   

25/01/2017 Pit C Inland Broad-nosed Bat Scotorepens balstoni 1 Harp Trap Harp 4   

25/01/2017 Pit C Lesser Long-eared Bat Nyctophilus geoffroyi 1 Harp Trap Harp 4   

25/01/2017 Pit C Ozimops "Species 3" (small penis) Ozimops "Species 3" (small penis) 3 Harp Trap Harp 4   
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Appendix B – Threatened Species Assessment of 
Significance (7 part test). 

 

Assesment of species known to be Present or considered as Possible within the Study Sites, 
and considered likely to be impacted based on the likelihood of occurrence and impact 
assessment completed in Table 7. These species are grouped where their habitat requirements 

and life histories are similar. The species considered are: 

 Corben's Long-eared Bat (Nyctophilus corbeni) 

 Inland Forest Bat (Vespadelus baverstocki) 

 Little Pied Bat (Chalinolobus picatus) 

 Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) 

 Gilbert's Whistler (Pachycephala inornata) 

 Hooded Robin (south-eastern form) (Melanodryas cucullata) 

 Major Mitchell's Cockatoo (Lophochroa leadbeateri) 

 Varied Sittella (Daphoenositta chrysoptera) 

 White-fronted Chat (Epthianura albifrons) 
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Hollow dependent microbat species: Corben’s Long-eared Bat (Nyctophilus 
corbeni), Little Pied Bat (Chalinolobus picatus), Inland Forest Bat 
(Vespadelus baverstocki) and Yellow-bellied Sheathtail-bat (Saccolaimus 
flaviventis) 

South-eastern Long-eared Bat (Corben’s Long-eared Bat) (Nyctophilus corbeni), Little Pied Bat 

(Chalinolobus picatus), Inland Forest Bat (Vespadelus baverstocki) and Yellow-bellied 
Sheathtail-bat (Saccolaimus flaviventis) are all listed as Vulnerable under Schedule 2 of the 
TSC Act 1995. The South-eastern Long-eared bat is also listed as Vulnerable under the EPBC 

Act.  

Hollow dependent bat species rely on tree hollows for breeding, day and night time resting, 
sheltering from predators protection, social contact and breeding. Tree hollows are located 

throughout much of the 58 hectares of Belah woodland within the Study Sites. 

Corben’s Long-eared Bat occurs in a variety of vegetation types including mallee, 
belah/buloke and box eucalypts dominated communities but it is distinctly more common in 

box/ironbark/cypress-pine vegetation that occurs in a north-south belt along the western slopes 
and plains of NSW and southern Queensland. This species roosts in tree hollows, crevices and 
under loose bark. 

Little Pied Bat usually occurs in dry open forest, open woodland, mulga woodlands, chenopod 
shrublands, cypress-pine forest, mallee and Bimble Box. It is known to roost in caves, rock 
outcrops, mine shafts, tunnels, tree hollows and buildings and can tolerate high temperatures 

and dryness but need access to nearby open water. They usually feed on moths and possibly 
other flying invertebrates. 

Inland Forest Bat roosts in tree hollows and abandoned buildings and is also known to roost in 

very small hollows in stunted trees only a few metres high. Habitat requirements are poorly 
known, but it has been recorded from woodland such as mallee, mulga and River Red Gum. 
Most records are from drier woodland habitat with woodland habitats also inhabited. 

Yellow-bellied Sheathtail-bat roosts in tree hollows and in buildings, in treeless areas they are 
known to roost in mammal burrows. This species forages high and fast over forest canopy, but 
lower in more open country. 

(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. 

For these hollow roosting bat species, all vegetated areas of the Study Sites represent potential 

foraging habitat. Potential breeding and roosting habitats for these species are available in 
Study Sites of Pit A and Pit C, in the form of mature hollow-bearing Belah trees within and 
adjacent to the Study Sites.  

Certain potential roost sites (hollow-bearing trees with favourable characteristics) have the 
potential to act as maternity sites, which support key life cycle components for these species, 
including breeding, gestation, and the birth and rearing of young. Therefore, clearing of hollow-

bearing trees within the disturbance area has the potential to impact key life cycle components 
for hollow roosting bat species, through disruption of breeding, gestation and the birthing and 
rearing of young. 

Mitigation measures (section 5) would be implemented and involve establishing safe working 
distances from adjacent mature hollow-bearing trees, the preferential removal of hollow-bearing 
trees within areas of medium to high densities of hollow bearing trees during summer to autumn 

would lessen potential disturbance during periods of hibernation, birth and rearing of young 
within potential maternity colonies. 
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Should roost removal occur, all of these species are likely to have some capacity to establish 
new roosting sites within the locality given the abundance of tree hollows present. It should be 

noted however that the factors governing roost selection are poorly understood.  

It is considered likely that the proposal may disrupt the life cycles of a viable population of each 
of these species of bat, though not place any viable populations at risk of extinction, as the 

areas of hollow-bearing trees proposed to be removed represent 59.84 hectares, within a 
broader landscape of many thousands of hectares of intact, suitable habitat. 

(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. 

No known endangered populations of any of these bat species, listed under Part 2 of Schedule 

1 of the TSC Act 1995, occur within the vicinity of the Study Site. 

(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 proposed, and 

(ii)  Whether an area of habitat is likely to become fragmented or isolated from other 

areas of habitat as a result of the proposed action, and 

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

locality. 

(i) 59.84 hectares of suitable foraging and roosting habitat, within a broader landscape of many 
thousands of hectares of potentially suitable habitat, represents a loss of less than 1% of this 

habitat. 

(ii) Bats are highly mobile species and impacts on connectivity as a result of the Project are 
unlikely to prevent hollow roosting bats from accessing other vegetated areas within the broader 

area. The disturbance footprints are not likely to create any fragmented or isolated patches of 
habitat for these species. 

(iii) The Study Sites represent a small area of habitat for these species, though includes a high 

probability of maternity roost sites for Corben’s Long-eared Bat, Little Pied Bat and Inland 
Forest Bat, which are important features for the survival of these species within the locality. 
Existing records for the above species indicate that Corben’s Long-eared Bat, Inland Forest Bat 

and Little Pied Bat occur throughout the locality and wider region and therefore while important 
habitat is present within the project area, such habitat does not appear to be of particularly high 
importance to the long-term survival of these species within the locality. 
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There are relatively few records for the Yellow-bellied Sheathtail Bat and therefore habitat within 
the Study Sites is assumed to be less likely to provide important habitat. This species 

undertakes long-range movements and prefers large hollows for roosting and breeding habitat 
(Churchill 2008), which are uncommon or absent throughout the Study Sites. The habitat is 
therefore not expected to be of particular importance for the Yellow-bellied Sheathtail Bat for its 

long-term survival with the locality. 

It is unlikely that the habitat proposed for removal would impact on the long-term survival of 
these species due to the reasons mentioned above (small percentage of available suitable 

habitat to be impacted). 

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

No known critical habitat for any of the listed bat species has been declared under Part 3 of the 

TSC Act. 

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

Corben’s Long-eared Bat and Yellow-bellied Sheathtail Bat have been assigned to the 

Landscape species management stream under the Office of Environment and Heritage Saving 
our Species program. The Inland Forest Bat has been assigned to the keep watch species 
management stream under the Office of Environment and Heritage Saving our Species 

program. The Little Pied Bat has been assigned to the data deficient species management 
stream under the Office of Environment and Heritage Saving our Species program. The 
proposed project does not directly relate to any of the management actions. 

A draft National recovery plan exists for the Corben’s Long-eared Bat (Schulz and Lumsden 
2010) with the following objectives: 

 Clarify the current fine-scale distribution patterns and habitat requirements across the 

species' range. 

 Increase the understanding of critical aspects of the biology and ecology of the South-
eastern Longeared Bat that will assist in the long-term management of the species. 

 Identify key populations and protect these from habitat loss and fragmentation. 

 Identify and alter inappropriate fire regimes. 

 Identify and minimise forestry practices that may impact this species. 

 Reduce exposure to agrichemicals. 

 Identify the extent of population fragmentation and instigate measures to increase habitat 
connectivity where recent isolation has occurred. 

 Identify and reduce the potential impact of feral species on key populations. 

 Identify the key threats to the conservation of the species. 

 Build community support for the conservation of the species. 

The action would be inconsistent with the third objective however survey and establishment of 
offset areas would assist with contribution towards other objectives. 

The proposal is likely to impact on potentially suitable habitat for the four threatened bat 

species, but does not appear to significantly exacerbate any potential threatening processes for 
these species. 
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(g)  Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

The relevant listed key threatening processes to these species include: 

 Clearing of native vegetation. The proposed project would result in the removal of 113.41 
hectares of potential foraging, roosting and breeding habitat 

 Loss of hollow-bearing trees. The proposed project would result in ;the removal of up to 
59.84 hectares of hollow bearing trees; and  

 removal of dead wood and dead trees. 

These key threatening processes have been considered in this assessment, and mitigation 
measures are described in Section 5 of the report. 

Conclusion 

It is considered unlikely that the Cristal Mining Australia Gravel Pits proposal would significantly 
impact local populations of the Corben’s Long-eared Bat, Little Pied Bat, Inland Forest Bat and 
Yellow-bellied Sheathtail Bat, such that they are placed at risk of extinction, as these species 

are known to occur throughout the broader Study Area and surrounding region, and are highly 
mobile. As less than 1% of preferred foraging, roosting and breeding habitat would be removed 
it is unlikely that the local population will be placed at risk of extinction due to the large 

expanses of unaffected adjacent habitat which is known to be occupied by these species. 
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Mobile Birds: White-fronted Chat (Epthianura albifrons), Hooded Robin 
(Melanodryas cucullata), Grey Crowned Babbler (Pomatostomus temporalis 
temporalis), Gilbert’s Whistler (Pachycephala inornata), Varied Sittella 
(Daphoenositta chrysoptera) 

The White-fronted Chat, Hooded Robin (south-eastern form), Gilbert’s Whistler and Varied 
Sittella are all listed as Vulnerable under Schedule 2 of the TSC Act 1995. 

The White-fronted Chat is a small passerine bird adapted to living in low open wetland and 

shrubland habitats. In western NSW the species frequents areas of samphire and saltbush in 
open plains, wetlands, salt lakes, grassland and low heath. Despite not being recorded within 
the Study Sites this mobile species has been recorded in the Atlas of NSW Wildlife extensively 

across the broader landscape and has the potential to occur in any area of suitable habitat, 
particularly in more fertility areas of Chenopod Shrubland (predominantly Pearl Bluebush 
Shrubland). 

The Hooded Robin (south-eastern form) inhabits lightly wooded country, usually open eucalypt 
woodland, acacia scrub and mallee, often in or near clearings or open areas. It prefers 
structurally diverse habitats featuring mature eucalypts, saplings, some small shrubs and a 

ground layer of moderately tall native grasses. Despite not being recorded within 10km of the 
Study Sites, this species has been recorded in the Wildlife Atlas and previous surveys of the 
Atlas-Campaspe project throughout the broader landscape, including in areas of similar habitats 

to those found within the Study Sites. The species has the potential to occur within the Study 
Sites in areas of suitable habitat such as the denser stands of well connected Belah woodland. 

Gilbert’s Whistler is sparsely distributed over much of semi-arid inland southern Australia 

where it inhabits a range of habitats, though typically always with a dense shrub layer. It has 
been widely recorded in mallee shrublands, but also occurs in box-ironbark woodlands, cypress 
pine, belah woodlands and river red gum forests (Murray, Edwards and Wakool Rivers). Within 

belah woodlands the species is often found in association with an understorey of low to medium 
shrubs. Within the Study Sites well developed understorey and midstorey layers were rare, 
nevertheless parts of the project area are considered potential habitat given the scattered 

records of this species throughout the surrounding landscape. 

The Varied Sittella is a widely distributed species which inhabits eucalypt forests and 
woodlands, especially those containing rough-barked species and mature smooth-barked gums 

with dead branches, mallee and Acacia woodland. The species has been frequently recorded to 
the west of the Study Sites in simlar habitats, and has the potential to occur in areas of Belah 
woodland within the Study Sites of Pit A and Pit C. 

 (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. 

White-fronted Chat; Hooded Robin; Varied Sittella: These species have been recorded 
throughout woodland areas within the broader Study Area. The proposed project will remove 

habitat for these species, which will have an impact on their ability to forage, breed and nest 
within the locality. However, extensive areas of suitable vegetation exist adjacent to the 
disturbance footprints and throughout the broader area and these mobile species are likely to 

continue to utilise that habitat. It is therefore considered unlikely that the life cycle of these 
species would be adversely affected such that any viable local population of these species 
would be placed at risk of extinction. 

Gilbert’s whistler: Habitat for this species within the Study Sites is considered marginal given the 
absence of dense understorey and midstorey shrub layers. Given the lack of records of the 
species from the broader Study Area, it is considered unlikely that the life cycle of the species 
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would be adversely affected such that any viable local population of the species would be 
placed at risk of extinction. The species is more likely to use the project area whilst dispersing to 

other more suitable areas. 

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

of extinction. 

Not applicable. 

 (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 proposed, and 

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

(iii)  The importance of the habitat to be removed, modified, fragmented or isolated to 

the long-term survival of the species, population or ecological community in the 
locality. 

(i) White-fronted Chat: Approximately 48.41 ha of potential habitat (chenopod shrublands and 

grassland) will be removed as part of the project. 

Hooded Robin: Approximately 59.84 ha of potential habitat (belah woodland) will be removed as 
part of the project. 

Varied Sittella: Approximately 59.84 ha of potential habitat (belah woodland) will be removed as 
part of the project. 

Gilbert’s Whistler: Approximately 59.84 ha of potential habitat (belah woodland) will be removed 

as part of the project. 

(ii) White-fronted Chat; Hooded Robin; Varied Sittella: The disturbance footprint of the Study 
Sites represent relatively small areas within a largely intact landscape of contiguous vegetation. 

These species are relatively mobile, and fragmentation and isolation of the local population is 
unlikely to be significant.   

Gilbert’s Whistler: given the paucity of records of this species from the Study Area and the fact 

that the species is highly mobile, the proposed project is not considered likely to cause 
fragmentation or isolation of a local population of the species. 

(iii) White-fronted Chat: Records from the Study Area are primarily from habitat with no 

protection mechanism regarding conservation and as such are currently subject to pressures 
such as grazing by introduced herbivores. Such habitat is widespread throughout the broader 
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landscape and NSW Wildlife Atlas records indicate that the species is broadly distributed 
throughout the region. Therefore, the habitat to be lost from the Study Sites is considered to be 

similar in value and importance to areas of habitat within the Study Area. The habitat to be lost 
is not expected to be especially important to the long-term survival of the local population of the 
species. 

Hooded Robin and Varied Sittella: Records from the Study Area and broader landscape are 
primarily from habitat with no protection mechanism regarding conservation and as such are 
currently subject to pressures such as grazing by introduced herbivores. Such habitat is 

widespread throughout the broader landscape and NSW Wildlife Atlas records indicate that 
these species are broadly distributed throughout the region. Therefore, the habitat to be lost 
from the Study Sites is considered to be similar in value and importance to areas of habitat 

within the Study Area. The habitat to be lost is not expected to be especially important to the 
long-term survival of the local population of the species. 

Gilbert’s Whistler - given the absence of this species from the Study Area and the availability of 

both similar and more suitable habitat within the broader landscape the habitat to be impacted is 
not considered important to the long-term survival of the species in the locality. 

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

No known critical habitat for any of the listed bird species has been declared under Part 3 of the 
TSC Act. 

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

These species have been assigned to the Landscape species management stream under the 
Office of Environment and Heritage ‘Saving our Species program’. The proposed project does 
not directly relate to any of the recovery actions  

(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 relevant listed key threatening processes to these woodland bird species include: 

 Clearing of native vegetation. The proposed project would result in the removal of 

vegetation. 

This key threatening processes has been considered in this assessment, and mitigation 
measures are described in Section 5 of the report. 

Conclusion 

White-fronted Chat; Hooded Robin, Varied Sittella and Gilbert’s Whistler: The proposed project 
will remove relatively small areas of actual or potential habitat for each of these species. Within 

the context of the Study Area and broader landscape of extensive areas of native vegetation 
which provide similar habitat that will be unaffected by the Project including large tracts of 
vegetation that are contiguous with the disturbance footprint. These species are known to 

inhabit such habitat and are likely to remain in such areas. As a result, the proposed project is 
considered unlikely to significantly impact local populations of any of these bird species such 
that local populations are placed at risk of extinction. 
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Major Mitchell’s Cockatoo (Lophochroa leadbeateri) 

Major Mitchell’s Cockatoo (Lophochroa leadbeateri) is listed as Vulnerable under Schedule 2 of 

the TSC Act 1995. This species is widely distributed across the arid and semi-arid areas of 
Australia and it is likely to be an occasional visitor to the Study Sites and Study Area. 

Major Mitchell’s Cockatoo inhabits a broad range of treed and treeless inlands habitats, 

including mallee and belah associations, sparsely timbered grasslands and open scrublands. 
This species generally inhabits vegetation located within close proximity of water and nests in 
the hollows of large trees, feeding on the ground or in low shrubs. For the Study Sites, this 

species may breed in hollow-bearing trees and forage on the ground. 

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

The project area contains known and potential habitat for Major Mitchell’s Cockatoo but limited 
breeding/nesting habitat. Whilst the proposed project will remove some potential foraging 
habitat it is unlikely to contain breeding habitat due to a lack of large trees with sufficiently large 

hollows.Large areas of contiguous habitat are available within the surrounding Study Area and 
broader landscape. The species is highly mobile, which reduces the impacts of habitat 
fragmentation. It is considered unlikely that the lifecycle of the species would be adversely 

affected such that the local population would 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. 

No known endangered populations of Major Mitchell’s Cockatoo, listed under Part 2 of Schedule 
1 of the TSC Act 1995, occur within the vicinity of the Study Site. 

(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 proposed, and 

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

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

Vegetation to be lost includes 59.84 ha of potential foraging habitat for Major Mitchell’s 
Cockatoo. Given the wide distribution of the species throughout the region, the limited area of 
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low quality breeding habitat within the Study Sites and the presence and extent of contiguous 
habitats in the surrounding landscape, the habitat to be removed is not considered to be critical 

to the long term survival of this species. 

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

No known critical habitat for Major Mitchell’s Cockatoo has been declared under Part 3 of the 

TSC Act. 

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

There are no applicable recovery or threat abatement plans for this species, however these 

plans have not been prepared for many threatened species. The Major Mitchell’s Cockatoo has 
been assigned to the Landscape species management stream under the Office of Environment 
and Heritage Saving our Species program. The proposed project does not directly relate to any 

of the management actions 

The threatened species profile lists the “Loss of existing and future hollow-bearing trees” as a 
threat to the survival of the species. The proposal will not remove any potential breeding habitat 

for this species, and does not include any actions which contravene the objectives/actions for 
this species’ recovery. 

(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 relevant listed key threatening processes to this species include: 

 Clearing of native vegetation - the Project would result in the removal of a small amount 
potential foraging habitat within the disturbance footprint. 

 Loss of hollow bearing trees- the Project will not result in the removal of any potential 
breeding habitat within the disturbance footprint. 

These key threatening processes are assessed, and mitigation measures are provided in 

Section 5. It is unlikely that the proposed action will exacerbate any key threatening processes 
that relate to this species as it will not remove any breeding habitat, and impact a small area of 
potential feeding habitat within a broader landscape of suitable intact habitat. 

Conclusion 

It is considered unlikely that the proposed Cristal Mining Australia Gravel Pits project will have 
an adverse impact on any local population of Major Mitchell’s Cockatoo such that it is placed at 

risk of extinction, and therefore the impact of the Project is not considered significant for this 
species. 
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Appendix C – EPBC Act 1999 Significant Impact 
Criteria assessment for Corben’s Long-eared Bat 
(Nyctophilus corbeni) 
ational Environmental 

Corben’s Long-eared Bat (Nyctophilus corbeni) is listed as Vulnerable under Schedule 2 of the 
TSC Act 1995. This species is also listed as Vulnerable under the EPBC Act 1999. 

This species has only recently been described as Nyctophilus corbeni (Parnaby 2009) with its 

distribution confined to the Murray-Darling Basin extending from far eastern SA and north-
western Vic through inland NSW to southern central Qld. 

Corben’s Long-eared Bat is relatively straightforward to identify in the hand in the study area as 

is significantly large than other long-eared bats that occur in the area (e.g. a large female N. 
corbeni captured during the current study weighed 19g with a forearm length of 47mm 
compared with a N. geoffroyi female weighing 6g with a forearm length of 37mm). However, 

trapping is necessary as it’s ultrasonic call is unable to be distinguished from other long-eared 
bats that occur in sympatry. 

Plate 10 Lesser Long-eared Bat on the left compared to Corben’s Long-
eared Bat on right. 

Corben’s Long-eared Bat occurs in a variety of vegetation types including mallee, belah/buloke 
and box eucalypts dominated communities but it is distinctly more common in 

box/ironbark/cypress-pine vegetation that occurs in a north-south belt along the western slopes 
and plains of NSW and southern Queensland. This species roosts in tree hollows, crevices and 
under loose bark. 

This species has a widespread distribution, can be locally common but in general is poorly 
known. It is nocturnal and predominatly feeds on small flying insects below, within or just above 
the canopy. During the day, roosts are occupied by single individuals within tree hollows, 
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including standing dead trees oftern close to the ground (Dominelli 2000; Schultz and Lumsden 
2012). Roosts typically within dead spouts on mallee eucalypts in areas of long un-burnt 

vegetation, with some under bark or in fissures of dead buloke or belah. In this study, it was 
shown that unlike other members of the genus, this species travels large distances between 
consecutive roosts: 1.91 ± 1.86km (range 25m – 5.88 km). Corben’s Long-eared Bat gives birth 

in late spring/early summer and the young are flying and independent in January. The maternity 
roost characteristicvs of the species has not been studied. 

This species appears to prefer large areas of habitat, with surveys in central western NSW 

showing a tenfold difference in relative abundance from large areas of habitat compared with 
fragmented isolated patches of habitat. 

Over a period of two nights of trapping, four Corben’s Long-eared Bats were captured including 

two females (15g/forearm length [fl] 46mm and 19g/fl 47mm) and two males (15g/fl 46mm and 
16g/fl 45mm) from Belah-Rosewood habitat at both Pits A and C (see Plate 9). Both sites 
supported relatively dense stands of Belah with hollows/crevices/fissures easily observed, which 

potentially represent roosting sites for this species. 

Plate 11 Belah-Rosewood habitat within Pit A (left) and Pit C (right) where 
Corben’s Long-eared Bats were captured. 

This species is threatened by a number of processes including habitat loss and fragmentation, 
timber harvesting including loss of hollow-bearing trees/removal of standing dead trees; too 

frequent fire regimes that result in the loss of roosting habitat; predation by foxes and feral cats 
at roosts; hollow competition with feral species. 

(a) lead to a long-term decrease in the size of an important population of a species 

The 2013 surveys conducted for the Atlas-Campaspe EIS recorded some of the highest capture 
rates for Corben’s Long-eared Bat throughout its range (Schultz and Lumsden 2008), which can 
be largely attributed to the large and contiguous patch of long unburnt native vegetation 

extending across the properties of Boree Plains and Wampo Stations (Lumsden et al. 2008). 
This is a very large patch of unbroken habitat in the order of tens of thousands of hectares of 
suitable breeding, foraging and roosting habitat. The offset reserve for the Atlas-Campaspe 

project will be 15,830 ha within which there are eight known localities for this species. The 59.84 
hectares of suitable foraging and roosting habitat proposed to be removed for the current gravel 
pits project, within a broader landscape of many thousands of hectares of potentially suitable 

habitat, represents a loss of less than 1% of this habitat. It is unlikely that the proposed habitat 
removal will lead to a decrease in the apparently widespread Corben’s Long-eared Bat 
population of the region. 
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(b) reduce the area of occupancy of an important population 

Corben’s Long-eared Bat has a broad distribution within the Murray-Darling Basin extending 

from far eastern SA and north-western Vic through inland NSW to southern central Qld. The 
current proposal wil remove 59.84 ha of potential breeding, roosting and foraging habitat for this 
species, which represents an extremely small patch of habitat within a broad distribution, 

notwithstanding the presence of tens of thousands of hectares of suitable habitat across nearby 
Boree Plains and Wampo Stations. This area includes the 15,830 ha of habitat with eight known 
localities for this species in the offset reserve for the Atlas-Campaspe project. It is unlikely that 

the removal of 59.84 ha of suitable habitat for this large area would reduce the area of 
occupany of this species. 

(c) fragment an existing important population into two or more populations 

Bats are highly mobile species and impacts on connectivity as a result of the Project are unlikely 
to prevent hollow roosting bats from accessing other vegetated areas within the broader area. 
The disturbance footprints being relatively small are not likely to create any fragmented or 

isolated patches of habitat for these species given the broad and largely uncleared/connected 
state of available habitat. 

(d) adversely affect habitat critical to the survival of a species 

No critical habitat has been declared for the Corben’s Long-eared Bat (SEWPaC 2012). The 
locality is not identified in the National Recover Plan (Schultz and Lumsden 2012) or on the 
SPRAT database (SEPPaC 2012). 

(e) disrupt the breeding cycle of an important population 

For these hollow roosting bat species, all vegetated areas of the Study Sites represent potential 
foraging habitat. Potential breeding and roosting habitats for these species are available in 

Study Sites of Pit A and Pit C, in the form of mature hollow-bearing Belah trees within and 
adjacent to the Study Sites. 

Certain potential roost sites (hollow-bearing trees with favourable characteristics) have the 

potential to act as maternity sites, which support key life cycle components for these species, 
including breeding, gestation, and the birth and rearing of young. Therefore, clearing of hollow-
bearing trees within the disturbance area has the potential to impact key life cycle components 

for hollow roosting bat species, through disruption of breeding, gestation and the birthing and 
rearing of young. 

Mitigation measures (section 5) would be implemented and involve establishing safe working 

distances from adjacent mature hollow-bearing trees, the preferential removal of hollow-bearing 
trees within areas of medium to high densities of hollow bearing trees during summer to autumn 
would lessen potential disturbance during periods of hibernation, birth and rearing of young 

within potential maternity colonies. 

Should roost removal occur, all of these species are likely to have some capacity to establish 
new roosting sites within the locality given the abundance of tree hollows present. It should be 

noted however that the factors governing roost selection are poorly understood.  

It is considered likely that the proposal may disrupt the life cycles of a viable population of each 
of these species of bat, though not place any viable populations at risk of extinction, as the 

areas of hollow-bearing trees proposed to be removed represent just 58 hectares, within a 
broader landscape of many thousands of hectares of intact, suitable habitat. 

(f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to 

the extent that the species is likely to decline 



 

GHD | Report for Cristal Mining Australia Ltd - Gravel Pits, 31/34741  

Given the small area of suitable habitat proposed for removal (59.84 ha, <1%) within the 
broader context of large areas of nearby suitable breeding, roosting and foraging habitat, it is 

unlikely that the proposed gravel pits project will cause the decline of Corben’s Long-eared Bat 
in the region. 

(g) result in invasive species that are harmful to a vulnerable species becoming 

established in the vulnerable species’ habitat 

A broad range of exotic species already exist within the proposed gravel pits footprints (fox, 
goat, rabbit and probably cat) and the project is unlikely to lead to an increase in any of these 

species. Mitigation and monitoring measures highlighted in Section 5 aim to prevent increases 
in these species, particularly exotic predators. 

(h) introduce disease that may cause the species to decline, or 

It is unlikely that the proposed project would introduce any disease to the Corben’s Long-eared 
Bat population adjacent to the study sites such that a decline would result. 

(i) interfere substantially with the recovery of the species. 

Corben’s Long-eared Bat have been assigned to the Landscape species management stream 
under the NSW Office of Environment and Heritage Saving our Species program. The proposed 
project does not directly relate to any of the management actions. 

A draft National recovery plan exists for the Corben’s Long-eared Bat (Schulz and Lumsden 
2010) with the following objectives: 

 Clarify the current fine-scale distribution patterns and habitat requirements across the 

species' range. 

 Increase the understanding of critical aspects of the biology and ecology of Corben’s 
Long-eared Bat that will assist in the long-term management of the species. 

 Identify key populations and protect these from habitat loss and fragmentation. 

 Identify and alter inappropriate fire regimes. 

 Identify and minimise forestry practices that may impact this species. 

 Reduce exposure to agrichemicals. 

 Identify the extent of population fragmentation and instigate measures to increase habitat 
connectivity where recent isolation has occurred. 

 Identify and reduce the potential impact of feral species on key populations. 

 Identify the key threats to the conservation of the species. 

 Build community support for the conservation of the species. 

The action would be inconsistent with the third objective however survey and establishment of 
an offset area within their known habitat would assist with contribution towards other objectives. 

The proposal is likely to impact on potentially suitable habitat for Corben’s Long-eared Bat, but 

is unlikely to interfere with species recovery, particularly given the small area of habitat to be 
removed and other activities such as monitoring and offset creation that would augment 
recovery. 

Conclusion 

It is considered unlikely that the Cristal Mining Australia Gravel Pits proposal would significantly 
impact local populations of the Corben’s Long-eared Bat, such that they are placed at risk of 
extinction, as this species is known to occur throughout the broader Study Area and surrounding 

region (e.g. the large stations of Boree Plains and Wampo and the 15,830 ha offset for the 
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Atlas-Campaspe project), and are highly mobile. As less than 1% of preferred foraging, roosting 
and breeding habitat would be removed it is unlikely that the local population will be placed at 

risk of extinction due to the large expanses of unaffected adjacent habitat which is known to be 
occupied by these species. 
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