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DRAYTON MINE EXTENSION 
FLORA AND FAUNA IMPACT ASSESSMENT  

for
Anglo Coal (Drayton Management) Pty Ltd 

1.0 BACKGROUND 

1.1 INTRODUCTION

Anglo Coal (Drayton Management) Pty Ltd (Drayton) currently undertakes open cut mining at the 
Drayton Coal Mine in the Hunter Valley area of New South Wales.  Drayton currently has 
development consent to mine up to 5.5 million tonnes per annum (Mtpa) of Run of Mine (ROM) coal 
until 2012. 

Drayton is preparing an Environmental Assessment (EA) in support of an application for a Project 
Approval to recover additional coal reserves within its current mining leases (Figure 1).
Development of the Drayton Mine extension (the Project) will involve the following activities: 

An extension of mining from 2010 to 2017; 
An extension of the mine footprint, to uncover additional coal reserves with the current mining 
leases; 
An increase in maximum ROM coal production up to 8 Mtpa; 
Upgrade of the existing stockpile reclamation system and existing Coal Handling Plant (CHP) 
(including construction of a new domestic stockpile and relocation of the ROM coal stockpile); 
and
Modifications to Drayton’s power reticulation and water management systems (including 
construction of a new service corridor). 

These activities, particularly extending the open cut mine footprint, constructing and extending 
stockpiles, and constructing a services corridor (Figure 1) will require the clearance of vegetation. 

This report presents the results of a flora and fauna impact assessment for the Project.  Section 2.0
describes the regulatory framework and requirements for the flora and fauna impact assessment.  
Section 3.0 describes the methodology employed to conduct the desktop and field assessments and 
Section 4.0 describes the results of the desktop and field surveys.  Section 5.0 provides the impact 
assessment of the Project on flora and fauna, based on findings in the desktop and field assessments.  
Section 6.0 outlines mitigation and management strategies for the Project to minimise the potential 
impacts on flora and fauna.  
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1.2 STUDY OBJECTIVES 

The flora and fauna assessment aims to provide: 

A detailed description and mapping of vegetation communities and habitats directly or 
indirectly affected by the Project (including species composition and condition);  
An assessment of the potential for the Survey Area (shown on Figure 1) to contain vegetation 
communities or flora or fauna species which are of local, regional, State or National 
conservation significance based on the desktop results, field surveys and an assessment of 
habitat requirements; and 
An assessment of the potential impacts of the Project on species or communities of 
conservation significance and provision of appropriate mitigation measures for any impacts 
identified.

The assessment considered the specific requirements of the Threatened Species Conservation Act 
1995 (TSC Act) and the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act).  These Acts are discussed further in Section 2.0.

1.3 REGIONAL CONTEXT 

The Project is located within the EA Boundary shown on Figure 1.  It is located in the Upper Hunter 
Valley of NSW, approximately 130 km north-west of Newcastle, within the Shire of Muswellbrook.  
The Project is within the Hunter River Catchment. 

The Shire of Muswellbrook is a highly modified landscape hosting a diverse range of land uses, 
including agriculture, equine activities and large industrial operations (Muswellbrook Shire Council 
2004).  The following two conservation zones are located within Muswellbrook Shire: 

Manobalai Nature Reserve, located 32 km north-west of the Survey Area; and 
Wollemi National Park, located 13 km south-west of the Survey Area.     

The Upper Hunter Valley lies within a warm, temperate climatic zone. The seasonal climate is 
characterised by a wet summer season and a dry winter season. Sixty percent of the annual average 
rainfall falls in the summer months (Bureau of Meteorology 2006).  The average daily maximum 
winter and summer temperatures are 18° C and 30° C respectively.  

1.4 SURVEY AREA  

The Survey Area for the flora and fauna assessment is shown on Figure 2. It covers areas that will be 
potentially impacted by the Project and have not been previously assessed in other approvals for 
Drayton Mine (see Section 3.2). The Survey Area is approximately 900 hectares (ha) and is located 
south of Thomas Mitchell Drive, approximately 13 km south of Muswellbrook.   
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The Survey Area is bound by Mt Arthur Coal (MAC) to the west, Thomas Mitchell Drive to the north, 
Liddell and Bayswater Power Stations to the south-east and grazed agricultural land to the south.  The 
Survey Area  is a highly disturbed environment consisting of grazing land, rehabilitated grassland and 
small tracts of regrowth or rehabilitated woodland.  It includes areas of mine infrastructure such as 
stockpiles, a rail loop, roads and tracks. 

The Survey Area is located at the headwaters of a group of first and second order ephemeral creeks 
which drain the area as follows: 

Ramrod Creek, flows north-east and north-west to the Hunter River in two separate tributaries; 
Saddlers Creek, flows south-west to the Hunter River;  
Bayswater Creek, flows south-east to Lake Liddell; and 
Saltwater Creek, flows south to Plashett Reservoir. 

There are also some smaller unnamed drainage paths which cross the undisturbed areas of the Survey 
Area and drain eastward to the Liddell Power Station Ash Dam.  

The only permanent water bodies within the Survey Area are dams constructed by Drayton and 
utilised for water transfer and storage.  The water in these dams is saline, when compared to natural 
non-mine affected dams.  The key dams are shown on Figure 2 and include:   

Industrial Dam (750 ML); 
Access Road Dam (750 ML); 
Rail Loop Dam (18 ML); and 
Delpah Dam (435 ML). 

The flora and fauna assessment also surveyed a 114 ha area north of the Survey Area in the Drayton 
Wildlife Refuge containing Hunter Lowland Redgum Forest (HLRF) (Figure 2).  The Drayton 
Wildlife Refuge is described further in Section 6.4.  For the purposes of this report, this area is termed 
the Drayton Wildlife Refuge containing HLRF.  This area was included in the flora and fauna 
assessment as its long term protection and management will provide mitigation for a number of 
impacts associated with the Project.   
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2.0 REGULATORY FRAMEWORK 

The legislation relevant to this flora and fauna assessment is as follows: 

Commonwealth Environment Protection and Biodiversity Conservation Act, 1999
(EPBC Act);  
NSW Environmental Planning and Assessment Act 1979 (EP&A Act);
NSW Threatened Species Conservation Act 1995 (TSC Act); 
NSW State Groundwater Dependent Ecosystem Policy 2002; and 
NSW State Environmental Planning Policy (SEPP) 44 - Koala Habitat Protection.

The application of the relevant legislation to this assessment is discussed in the following sections.  
The findings of the survey in relation to these legislative requirements are discussed in the Results 
(Section 4.0) and the Impact Assessment (Section 5.0).

2.1 ENVIRONMENT PROTECTION AND BIODIVERSITY CONSERVATION ACT 1999 

The EPBC Act promotes the conservation of biodiversity by providing protection for listed Matters of 
National Environmental Significance (NES).  Lists of these species and communities are contained 
within the EPBC Act.  The matters of NES listed in the EPBC Act potentially relevant to this study 
are:

Nationally listed Threatened species; 
Endangered Ecological Communities (EECs); and 
Listed Migratory and/or Marine species. 

Flora and fauna impact assessments need to initially determine the presence or likely presence of any 
species or communities listed under the EPBC Act through database searches and field surveys.  If 
listed species or communities are present, an assessment of the level of impact needs to be made.  
This is undertaken by addressing the EPBC Guidelines for Significance for the protection category the 
species is listed under (DEH 2006).   

If it is determined that an action (development project) is likely to have a significant impact on a 
matter of NES, then a referral to the Federal Department of Environment and Water Resources 
(DEWR) is required (DEH 2006).  A referral is required to be supported by an assessment of the 
impacts on the matter of NES.   

Following the assessment of the referral documentation, the DEWR decides whether an action will, or 
is likely to, have a significant impact on any NES.  If it is determined that it will have a significant 
impact, the action is declared a “Controlled Action” under the EPBC Act.  Controlled Actions require 
approval from the DEWR in addition to any local or State Government approvals.  
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2.1.1 EPBC Key Threatening Processes 

Key threatening processes are listed by the EPBC Act.  A process is defined as a key threatening 
process if it threatens or may threaten the survival, abundance or evolutionary development of a 
native species or ecological community.  The key threatening process which is relevant to the Project 
is “Land clearance”. 

Once a threatening process is listed under the EPBC Act, a Threat Abatement Plan can be put into 
place if it is proven to be 'a feasible, effective and efficient way' to abate the threatening process.  This 
is not the case with land clearing.  The Federal Minister recommends that State legislation and 
policies in NSW are adequate to address the threats associated with land clearing. 

2.2 ENVIRONMENTAL PLANNING & ASSESSMENT ACT (NSW) 1979 

An environmental assessment under Part 3A of the EP&A Act must be prepared in accordance with 
guidelines published by the Minister under Section 75F(1) and the requirements determined by the 
Director-General under Section 75F(2). 

There are no guidelines published by the Minister under Section 75F(1) in relation to Threatened 
species of flora and fauna. 

The Director-General’s Environmental Assessment Requirements (EARs) require a “detailed 
assessment of the potential impact of the Project on critical habitats (including riparian habitat), 
Threatened species, populations, ecological communities and native vegetation”.  The EARs require 
consideration of all relevant State Government technical and policy guidelines, including the 
following guidelines from the Department of Environment and Conservation (DEC) and Department 
of Natural Resources (DNR) as specified in the EARs in relation to flora and fauna: 

Draft Guidelines for Threatened Species Assessment (DEC 2005); 
Threatened Biodiversity Survey and Assessment: Guidelines for Development and Activities
(DEC 2004); and 
NSW State Groundwater Dependent Ecosystem Policy (DNR 2002). 

In addition, Section 5A of the EP&A Act sets out the factors to be taken into account in the 
environmental assessment of the Project in deciding whether there is likely to be a significant effect 
on Threatened species, populations or ecological communities, or their habitats.  In this report the 
factors set out in Section 5A of the EP&A Act are referred to as an “Assessment of Significance”. 

An application for Project Approval under Part 3A of the EP&A Act is not required to be 
accompanied by a Species Impact Statement (SIS; as is the case under Parts 4 and 5 of the EP&A Act) 
even if it is likely have a significant effect on Threatened species, populations or ecological 
communities, or their habitats.  
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However, any likely significant effect on Threatened species, populations or ecological communities, 
or their habitats must be assessed in accordance with the EARs. 

2.3 THREATENED SPECIES CONSERVATION ACT 1995 

The TSC Act provides a framework for the protection of Threatened species, their populations and 
communities and critical habitat in NSW.  The TSC Act defines and lists “endangered species, 
populations and ecological communities and key threatening processes”.  Any “habitat of an 
endangered species, population or ecological community or critically endangered species or 
ecological community that is critical to the survival of the species, population or ecological 
community” is protected as critical habitat under the TSC Act.  The TSC Act identifies and defines 
the critical habitats, Threatened species, populations and ecological communities that are required to 
be assessed under the EARs, and in the Assessment of Significance under Section 5A of the EP&A 
Act.  In addition, key threatening processes identified, and recovery plans and threat abatement plans 
made, under the TSC Act are required to be considered where relevant in carrying out the Assessment 
of Significance. 

2.4 NSW STATE GROUNDWATER DEPENDENT ECOSYSTEM POLICY 2002 

This policy is designed to protect ecosystems which rely on groundwater for survival so that, 
wherever possible, the ecological processes and biodiversity of these ecosystems are maintained or 
restored, for the benefit of present and future generations.  A groundwater dependent ecosystem 
(GDE) has its species composition and natural ecological processes determined by groundwater.  Five 
broad types of groundwater systems are located in NSW, each with a dependent ecosystem; however, 
there are no GDEs located in the Survey Area.  

2.5 STATE ENVIRONMENTAL PLANNING POLICY 44 - KOALA HABITAT 
PROTECTION 

Muswellbrook Shire Council (MSC) is identified on Schedule 1 of State Environmental Planning 
Policy 44 (Koala Habitat Protection; SEPP 44) as a Local Government Area (LGA) in which this 
Environmental Planning Instrument (EPI) applies.  An assessment of the Koala habitat potential in 
accordance with SEPP 44 has been undertaken.  Koala habitat is defined as “areas of native vegetation 
where the trees of the types listed in Schedule 2 constitute at least 15% of the total number of trees in 
the upper or lower strata of the tree component”.  In addition, it must be ascertained whether core 
koala habitat, defined as “an area of land with a resident breeding population of koalas, evidenced by 
attributes such as breeding females and recent sightings and historical records of a population” is 
present in the Survey Area. 
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3.0 METHODOLOGY 

3.1 INTRODUCTION

The methodology for the assessment involved an initial desktop study followed by a field survey.  
These are discussed in detail in the following sections. 

The streams in the Survey Area are ephemeral and seldom contain water.   The only permanent water 
sources within the Survey Area are mine dams, which are highly saline.  Given the lack of permanent 
watercourses, an aquatic survey was not warranted.    

3.2 DESKTOP STUDY 

A review of previous flora and fauna studies undertaken in or adjacent to the Survey Area was 
conducted to gain an understanding of the potential flora, fauna and vegetation communities present 
within the Survey Area.  The reports provide lists of flora and fauna recorded during earlier surveys 
and specific attention was given to the presence of Threatened flora and fauna species.  The studies 
reviewed in this assessment and their main findings are discussed in Section 4.1.

Database searches of both Federal (EPBC Act) and State (TSC Act) listed Threatened flora and fauna 
species were undertaken for the Survey Area.  These databases, such as Wildlife Atlas, Plantnet and 
the EPBC Protected Matters Search Tool provide detailed information about the distribution of 
Threatened species and ecological communities.  Section 4.1 of this report provides the results of the 
database searches.   

Recent high resolution aerial photography of the Survey Area was utilised to gather background 
information on vegetation prevalence, distribution, topography and the presence of water bodies.  

3.3 FIELD SURVEYS 

A series of field surveys have been completed for the project, including: 

A summer survey undertaken on 14 - 17 February 2006, which included comprehensive 
vegetation mapping, bird sampling, spotlighting and incidental fauna sightings. 
A spring survey undertaken on 6 September 2006, which included targeted searches for listed 
Threatened flora species, bird sampling, spotlighting and incidental fauna sightings. 
A summer survey undertaken on 12 - 16 February 2007, which included targeted searches for 
listed Threatened mammal species.  Species targeted included the Squirrel Glider (Petaurus
norfolcensis), which is listed as Vulnerable under the TSC Act, and several bat species listed as 
Vulnerable under the TSC Act.   
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Field surveys covered the full extent of the Survey Area and the Drayton Wildlife Refuge containing 
HLRF (Figure 2).  The field survey was conducted in accordance with the Draft Guidelines for 
Threatened Species Assessment (DEC 2005).  The names and qualifications (including scientific 
licensing) of survey personnel are included in Appendix A.

The maximum temperatures for the February 2006 survey ranged from 27 - 31° C and the minimum 
temperatures from 18 - 20° C; with 18 mm of rain recorded (Drayton Mine Weather Station).  The 
temperatures for the September 2006 survey ranged from 11 - 22° C; with 5 mm of rain recorded 
during the survey period.  Temperatures in the February 2007 survey ranged from 16 to 32° C; with 6 
mm of rain recorded on February 12 2007.   

3.3.1 Flora Sampling 

The following vegetation communities were identified from aerial photography and previous surveys:  

Forest Red Gum open forest and woodland; 
Spotted Gum - Grey Box open forest and woodland; 
Narrow-leaved Ironbark woodland; 
Revegetation area (Yellow Box & Grey Gum Woodland); 
Three-awned Grass open grassland; 
Rehabilitation area (Rhodes Grass – Couch - Kikuyu open grassland); 
Spiky Rush - Kikuyu mixed sedgeland-grassland;  
Revegetation area (Acacias);  
Drayton Wildlife Refuge containing HLRF; and 
The remainder of the Survey Area, not designated in the above communities, was classified as a 
highly disturbed area (Figure 3).

During the February 2006 survey, a 20 x 20 metre quadrat was sampled in representative vegetation at 
each survey location (Figure 3).  The remainder of the survey location was sampled using the random 
meander method, as outlined by Cropper (1993).  The flora species present, the proportion of exotic 
species in each vegetation stratum, the structure of plant community, the dominant species in each 
stratum, and general features of the Survey Area were recorded.  The survey included targeted 
searches for Threatened flora (listed under the TSC Act and EPBC Act) potentially occurring within 
the Survey Area.   

During the September 2006 survey, targeted Threatened plant surveys were conducted in remnants of 
woodland that had previously been identified and surveyed in the February 2006 survey.  Each area 
was sampled for 20 to 40 minutes using the random meander method, depending upon the vegetation 
condition and the numbers of habitats present within the area.
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Targeted surveys included the following vascular plant species: 

Digitaria porrecta (Finger Panic Grass); 
Thesium australe  (Austral Toadflax); 
Bothriochloa biloba (Lobed Blue Grass); and 
Diuris tricolor (Pine Donkey Orchid). 

The plant species lists prepared during the February 2006 were verified during the September 2006. 
Any additional species found were added to the species lists for each area. 

Flora surveys in September 2006 determined if any of the woodland types conformed to the Final 
Determination of Hunter Lowland Redgum Forest (HLRF) in the Sydney Basin and North Coast 
Bioregions - EEC listing.  The survey involved recording the proportions of species from the Final 
Determination that were found in each of the woodland remnants and deducing if the community 
complied with the species composition.   

Plant communities were described based on the dominant canopy species and community structure, 
according to Specht (1970).  Plant species nomenclature conforms to Harden (1993).  The potential 
conservation significance of communities and species were based on the TSC Act Schedules, EPBC 
Act and Peake (2005). 

3.3.2 Fauna Sampling 

Fauna surveys were conducted over three survey periods and included habitat assessment, arboreal 
mammal trapping, arboreal hair tube sampling, spotlighting, call playback, microchiropteran bat 
echolocation call recording (Anabat), avian fauna surveys and opportunistic sightings. Bird sampling 
and spotlighting took place in February and September 2006, while targeted mammal searches 
(arboreal mammals, bats, call playback and spotlighting) were carried out in February 2007. 

Avian Fauna 

Avian fauna was surveyed during the February and September 2006 surveys.  The surveys were 
conducted at seventeen locations within the Survey Area (Appendix F).  Each location was surveyed 
between 20 minutes and two hours, depending on the size and habitat complexity within each site.  
All locations were surveyed during daylight hours between 7:00 am and 6:30 pm in still, sunny and 
warm conditions.  Sites containing significant areas of woodland or forest were surveyed during early 
morning as this is the optimal time for diurnal bird surveys.  All species seen or heard at sites were 
recorded (Appendix F).  The total survey effort was 20 hours over three days during the February 
2006 survey and four hours during the September 2006 sampling period (due to weather restrictions).   
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Mammals 

Targeted mammal searches were undertaken in February 2007.  They included hair tubes and Elliot 
trap transects, which were located in patches of woodland or open forest throughout the Survey Area 
and the Drayton Wildlife Refuge containing HLRF.   

Six trap grids, each containing 10 hair tubes, were set in trees approximately two metres above ground 
and were used to survey arboreal mammals.  The hair tubes were baited with a mixture of rolled oats, 
peanut butter and honey.  The hair tubes were analysed by Faunatech.   

Six trap grids, each containing 10 type B Elliott traps at approximately 10 - 20 m separations.  These 
were placed onto platforms that were attached to tree trunks approximately two metres above the 
ground.  Traps were baited with a mixture of peanut butter, honey and rolled oats.  A mixture of 
honey and water was sprayed daily onto tree trunks adjacent to each trap to act as an attractant to 
fauna.

Both the hair tubes and the Elliott traps were left out for four nights, which equals a total of 240 trap 
nights for each.  The hair tubes and the Elliott traps were set in different locations to each other in 
order to maximise the area sampled.  The locations of the trap transects are shown on Figure 4 and 
the individual locations are described below.

Hair Tube Transects 

Transect HT 1 
This transect was located within a patch of woodland containing predominantly Grey Box (Eucalyptus
molluccana) and Narrow-leaved Ironbark (Eucalyptus crebra) in the south-east corner of the Survey 
Area.  This area of vegetation is on the edge of native grassland that is being used to graze cattle.  
Several large old trees were present in this area, some with hollows.  Further into this patch, there was 
a substantial amount of regenerating saplings, with some more mature trees.  This area was 
overgrazed; the grass was very short and the ground was heavily compacted.  There was little 
understorey and leaf litter, although some dead wood was present on the ground. 

Transect HT 2 
This transect was located within a deeply incised creek bed, near the south-west corner of the Survey 
Area.  A number of large Forest Red Gums (Eucalyptus tereticornis) were present along the creek and 
these contained some hollows.  Small patches of regenerating saplings were present.  In the creek bed, 
there were reedy patches and some grass, although no shrubs were present.

Transect HT 3 
This transect was located within a patch of vegetation near the Coal Handling Plant (CHP) that has 
been identified as Hunter Lowland Red Gum Forest (HLRF).  The vegetation in this area consisted of 
an open forest of Forest Red Gums in various stages of regeneration.  Some large specimens were 
present in this area, as well as several mature Grey Box trees.   
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Some of the larger trees in this transect contained hollows.  The understorey was grassy, with few 
shrubs.  As this area of vegetation was located near the CHP there was a continuous low noise evident 
throughout the entire area.  

Transect HT 4 
This transect was located within an area of Spotted Gum (Corymbia maculata) forest, to the south of 
the Access Road Dam in the Survey Area.  This area consisted of an even aged stand of trees, not yet 
mature.  None were of sufficient age for hollows to have developed.  No understorey vegetation was 
present and there was little grass present on the ground, just a small amount of leaf litter.   

Transect HT 5 
This transect was located in the south-eastern part of the Drayton Wildlife Refuge containing HLRF 
(Plate 1).  It was located adjacent to a small dam in an area of woodland containing Narrow-leaved 
Ironbark, Grey Box and Forest Red Gums.  Some large trees were present in this area, many with 
large hollows.

Plate 1  
Woodland present near Transect HT 5 in the Drayton Wildlife Refuge containing HLRF showing 

prominent Narrow-leaved Ironbark in foreground 
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Transect HT 6 
This transect was located near the centre of the Drayton Wildlife Refuge containing HLRF, in 
Narrow-leaved Ironbark Woodland.  Several large trees with hollows were present although most of 
the vegetation was immature.  Leaf litter and grass was present on the ground although there was little 
dead wood on the ground and a minimal shrub layer. 

Elliott Trap Transects 

Transect EB 1 
This transect was located west of the coal stockpile area.  The northern part of the transect was 
dominated by Spotted Gum, (Plate 2) while the southern part was dominated by Grey Box.  There 
was a large grassy clearing present in the middle of this transect.  Few hollows were present, although 
some larger trees may have contained small hollows.   

Plate 2 
Spotted Gum Woodland in Transect EB 1 

Transect EB 2 
This transect was located in the north-eastern corner of the Survey Area, south of a rail siding.  The 
vegetation consisted of a Forest Red Gum and Spotted Gum overstorey with some medium sized 
regeneration.  Few hollows were evident in this area. 
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Transect EB 3 
This transect was located adjacent to the coal stockpile area in the Survey Area.  The vegetation 
consisted of Spotted Gum woodland with some Grey Box trees present. There were some older trees 
with small hollows, although most of the vegetation consisted of variously aged regrowth.   

Transect EB 4 
This transect was located in the south-east corner of the Drayton Wildlife Refuge containing HLRF.  
It comprised mostly Narrow-leaved Ironbark woodland with a grassy understorey.  Some larger trees 
were present in this area with some hollows, although most of the vegetation was regrowth.  Few 
shrubs were present. 

Transect EB 5 
This transect was located in the north-western part of the Drayton Wildlife Refuge containing HLRF, 
along a heavily eroded dry creekline.  The dominant tree in this area was Forest Red Gum and several 
large specimens grew along the creek.  Few shrubs were present in this area and there was a grassy 
understorey.  Hollows were present in the larger trees. 

Transect EB 6 
This transect was located in the north-eastern part of the Drayton Wildlife Refuge containing HLRF, 
along a creekline, which contained some water due to recent rain.  This area contained a mixed forest 
of Grey Box, Forest Red Gum and Spotted Gum with some large hollows present in the larger trees.  
Away from the creek, the vegetation was immature and smaller. 

Bat Survey 
Surveys were undertaken for microchiropteran bats using Anabat bat detectors (Titley Electronics).  
Two units were set for four nights during the trapping surveys, for approximately 12 hours of 
recording time each night.  This equates to eight Anabat detector nights.  The two units were placed in 
different locations each night and sampled each of the major forest patches within the Survey Area 
and Drayton Wildlife Refuge containing HLRF.  Detector units were sometimes used in a mobile 
capacity while spotlighting by foot.  The Anabat locations are provided in Figure 4.

Spotlight surveys and call playback 
Spotlighting for Threatened species listed under the EPBC and TSC Acts as well as opportunistic 
searches were conducted using a hand held lamp with a 100 W halogen globe.  This technique 
involved driving and walking transects among forest areas with hollow-bearing trees and/or near dams 
and creeks to ensure that the majority of the Survey Area was sampled by spotlighting.  Spotlighting 
was conducted for approximately two person hours per night on two nights in February 2006, one 
night during in September 2006 and for four nights in February 2007.  During spotlighting all species 
of vertebrates seen or heard calling were recorded.   
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Additionally, call playback was used to target the Squirrel Glider during evening surveys. Taped calls 
were broadcast through a 15 Watt amplifier and played for approximately two minutes followed by 
listening for five minute periods.  This procedure was repeated for approximately 30 minutes at each 
sampling point. This procedure was conducted on each of four nights in February 2007. The location 
of the spotlighting transects and call playback locations are shown on Figure 4.

3.3.3 Fauna Habitat Assessment 

The nature and extent of fauna habitats in the Survey Area were assessed and areas where Threatened 
fauna species could reside or forage were identified. Site assessments included consideration of 
important indicators of habitat condition and complexity including the occurrence of microhabitats 
such as tree hollows, fallen logs, bush rock and wetland areas such as creeks and soaks.  An 
assessment of the structural complexity of vegetation, the age structure of the forest and the nature 
and extent of human disturbance throughout the Survey Area was also undertaken and considered.  
Tree hollows were used as a general indication of habitat quality for arboreal fauna, and hollow-
dwelling birds and bats.  Hollows observed during surveys were recorded and the general vegetation 
condition and tree maturity was used to predict whether trees on site were likely to contain hollows. 

3.3.4 Survey Limitations 

The flora survey was conducted during two site visits in February and September 2006.  The ongoing 
drought affected the flora of the Survey Area.  Some ground cover species had become desiccated or 
died and were not flowering or fruiting and hence could not be identified.  Database searches, 
combined with habitat assessment, have been used to determine the potential for any Threatened flora 
species to occur in the Survey Area, despite not being recorded during the field surveys (refer  
Section 4.2.1).

During the targeted fauna searches in February 2007, one of the Anabat detectors experienced 
electrical problems during the final two nights of recording.  This meant that no recordings were 
obtained from this Anabat detector for these two nights.  This is not expected to significantly 
influence the results of the survey, given that there were an additional six Anabat detector nights.    
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4.0 RESULTS

4.1 DESKTOP STUDY  

4.1.1 Previous Flora and Fauna Reports 

Previous studies of the Survey Area and surrounding areas have not detected any Threatened flora, 
ecological communities or critical habitat (Envirosciences Pty Ltd 1993; ERM Mitchell McCotter 
1997; Dames and Moore Pty Ltd 2000; Umwelt (Australia) Pty Ltd (2000); HLA-Envirosciences Pty 
Ltd 2001; Hansen Consulting Pty Ltd 2005a).  Hansen Consulting Pty Ltd (2005b) recorded 
Bothriochloa biloba (Lobed Blue Grass) listed under Schedule 2 (Vulnerable) under the EPBC Act in 
another survey in the Muswellbrook area, approximately 12.5 km from the present Survey Area.

A previous study in the Survey Area included extensive trapping work and did not identify any fauna 
species of significance (HLA-Envirosciences Pty Ltd 2001).  However, a study undertaken on the 
adjacent Mount Arthur North project, identified two bats, the Yellow-bellied Sheath-tailed Bat 
(Saccolaimus flaviventris) and the Eastern Bentwing-bat (Miniopterus schreibersii oceanensis)
(Dames and Moore Pty Ltd 2000).  Both bat species are listed as Vulnerable under the TSC Act.  A 
study undertaken for the Antiene Rail Spur (Umwelt 2000), which includes the Drayton rail loop, also 
recorded these two bat species, as well as the Squirrel Glider (Vulnerable under the TSC Act).   

4.1.2 Database Searches 

The desktop database searches for a 10 km radius of the Survey Area revealed several species and 
communities listed under the TSC and EPBC Acts that may be potentially present within the Survey 
Area.  The results of the EPBC database search (Protected Matters Search Tool) are provided in 
Appendix B.  The Threatened species and communities recorded from the TSC database search are 
listed in Appendix C.  The potential for the Threatened species and communities recorded from 
database searches to occur in the Survey Area was confirmed through field surveys, including targeted 
searches, and habitat assessment.  The results of this assessment are provided in Appendix B and 
Appendix C.  Species that were either present on the site or may occur based on available habitat are 
discussed in Section 4.4.   

4.2 FLORA FIELD SURVEY

4.2.1 Threatened Species and Communities 

No Threatened flora, Endangered populations or Critical habitat (TSC Act and EPBC Act) were 
recorded during the field surveys.  However, one woodland community, HLRF, was identified which 
is listed as an EEC under the TSC Act.  It is not listed under the EPBC Act.  The full list of flora 
species recorded in the Survey Area is included in Appendix D.
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A total of 8 ha of HLRF is located on two sites within the Survey Area, identified as Forest Red Gum 
open forest and woodland (Figure 3).  An additional 114 ha of HLRF was identified in the Drayton 
Wildlife Refuge.  This community is known to be highly variable and it can be difficult to define in 
some places (Peake 2005).  However, three of the five canopy species defined within this community 
are present in the Survey Area in varying degrees of abundance and appear to be regrowth.  The small 
tree and shrub strata characteristic of the HLRF were typically absent because of previous land use 
management practices. See Section 4.2.2 for further detail.

The field survey also identified potential habitat for Lobed Blue Grass (Bothriochloa biloba), which is 
Vulnerable under the EPBC Act, in the Survey Area.  In particular, areas of previous mine 
rehabilitation may support Bothriochloa biloba.  A targeted search for this species was undertaken in 
these areas in February and September 2006, but this species was not located.  There is the potential 
for this species to occur on site, despite not being recorded during the field survey.    

Database searches indicate that the following species have been recorded in the vicinity of the Survey 
Area:

Digitaria porrecta (Finger Panic Grass) - Endangered: EPBC Act and TSC Act 
Diuris tricolor (Pine Donkey Orchid) - Vulnerable: EPBC Act and TSC Act; and 
Thesium australe (Austral Toadflax) - Vulnerable: EPBC Act and TSC Act 

These species were not recorded during the targeted field surveys and, as discussed in Appendix B
and Appendix C, the lack of suitable habitat and high level of disturbance mean that it is unlikely that 
these species are present in the Survey Area. 

4.2.2 Vegetation Descriptions 

All native communities identified in the Survey Area showed signs of various levels of disturbance 
such as modified vegetation structure and floristic changes.  Modified vegetation structure was 
considered to be the loss of one or more strata and the presence of generally even-aged or young 
stands.  All communities were characterised by low species diversity and the presence of exotic 
species.

Eight main plant communities as listed in Section 3.3.1 were recorded in the Survey Area and are 
described below.

Forest Red Gum Open Forest and Woodland 

Forest Red Gum Open Forest and Woodland was recorded in two locations within the Survey Area 
and totalled 8 ha (Figure 3).  These areas contained almost mono-specific stands of Eucalyptus 
tereticornis (Forest Red Gum) with 5 - 25% cover within the quadrats.   
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The vegetation appeared to be the result of regrowth from a few old trees. Eucalyptus moluccana
(Grey Box) and Brachychiton populneus (Kurrajong) were recorded as single standing trees within the 
community.  Angophora floribunda (Rough-barked Apple) was recorded in the community south of 
the Administration area. 

The small tree and shrub stratum consisted mostly of canopy tree regeneration because of the 
disturbance history (grazing and mining).  Other trees and shrubs present included Notelaea 
microcarpa, Breynia oblongifolia (Dwarf Apples), Bursaria spinosa (Blackthorn), Cassinia spp. and 
Myoporum montanum (Western Boobialla).

The groundcover was dominated by Aristida spp.  Other common species included Lomandra 
multiflora (Many-flowered Mat-rush), Eragrostis leptostachya (Paddock Love-grass), Sida corrugata
and Eremophila debilis (Winter Apple).  Vines were uncommon, with recorded species limited to 
Glycine tabacina and Hardenbergia violacea (Purple Coral Pea).  

The condition of the Forest Red Gum Open Forest and Woodland community was viable and weed-
free except for a nominal 1% exotic species in the groundcover.  The regeneration of tree and shrub 
species within and adjacent to the community indicated that the structure would, in the absence of 
disturbance, become more diverse and useful for wildlife. 

This woodland conforms to the Scientific Committee’s Final Determination for HLRF.  The reasons 
for this conclusion are described below (Robertson 2006): 

The Survey Area is located in the Upper Hunter Valley on Permian coal measure sequences; 
Species composition similarities, including a dominant canopy of Eucalyptus tereticornis; and 
Records of it presence in the Muswellbrook Shire. 

Appendix E provides a summary of the proportions of characteristic species from the HLRF found in 
each of the woodland remnants during the September survey.  Woodland remnants south of the 
administration area had high proportions of the characteristic species from the HLRF and are clearly 
examples of this woodland type.  Although some species of the HLRF were also identified in Spotted 
Gum - Grey Box Open Forest & Woodland, this community does not meet the final determination for 
HLRF.

The Drayton Wildlife Refuge containing HLRF (Figure 3), located to the north of the Thomas 
Mitchell Drive, clearly fits the description of HLRF as evidenced by the number of characteristic 
species (Appendix E).  It is a relatively large, high quality woodland remnant.  Although it consists 
largely of regrowth, it contains many large mature trees, including some large Ironbarks, Spotted 
Gums and Grey Box. 
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Spotted Gum - Grey Box Open Forest and Woodland 

The Spotted Gum - Grey Box Open Forest and Woodland occurred in the northern section of the 
Survey Area, north of the administration building and workshop (Figure 3).  The area of this 
vegetation community within the Survey Area totalled 73 ha. Nine hectares also occurred to the north 
outside the Survey Area.  

Corymbia maculata (Spotted Gum) was the main canopy tree with Eucalyptus moluccana (Grey Box) 
occurring occasionally in variable numbers.  The small tree and shrub strata were generally absent 
because of the disturbance history.  This stratum contained regenerating canopy trees, Allocasuarina
leuhmannii (Bulloak) and scattered low shrubs, such as Acacia falcata (Sickle Wattle), Pultenaea
microphylla, Ozothamnus diosmifolius (White Dogwood), Melichrus urceolatus and Hibbertia 
obtusifolia.

Aristida spp. (Three-awned Grasses) dominated the groundcover, with localised occurrences of other 
species including: Chielanthes spp (Rock Ferns), Dianella revoluta (Paroo Lily), Lomandra spp. and 
various Poaceae.  Vines were uncommon and comprised small-growing species only. Glycine spp. 
was the most frequent vine species. 

The condition of the Spotted Gum - Grey Box Open Forest and Woodland community was viable and 
weed-free except for a nominal 1% exotic species in the groundcover.  The regeneration of tree and 
shrub species within and adjacent to the community indicated that the structure was becoming more 
diverse and potentially useful for wildlife. 

Narrow-leaved Ironbark Woodland Community 

The Eucalyptus crebra (Narrow-leaved Ironbark) Woodland Community was restricted in distribution 
to a number of patches of vegetation in the southern section of the Survey Area (Figure 3).  The total 
area of this vegetation community was 57 ha.  This vegetation community occurred in two key areas, 
as follows: 

The main area of this community was recorded on the steep slopes of the South Pit; and 
A secondary occurrence of this community was recorded further south near the proposed 
services corridor.   

Eucalyptus crebra was the dominant canopy tree in the main area of this community.  Eucalyptus 
moluccana was generally rare although locally common in some areas, especially near the ridge.  
Other canopy species recorded included scattered Brachychiton populnea, and a few individuals of 
Angophora floribunda, Eucalyptus canaliculata (Large-fruited Grey Gum) and Eucalyptus 
tereticornis.
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Small trees and shrubs occurring in the main area of this community were common although mostly 
comprising less than 5 - 10% of the foliage cover.  These typically contained juvenile canopy trees, 
Acacia salicina (Cooba) and Notelaea microcarpa.  Common shrub species included Acacia 
paradoxa (Kangaroo Thorn), Acacia falcata, Notelaea microcarpa, Myoporum montanum and 
Spartothamnella juncea (Bead Broom). 

The groundcover of the main area of this community was generally sparse and dominated by grasses.  
The main species present included: Digitaria brownie; Danthonia spp. (Wallaby Grasses); Aristida
calycina; and Paspalidium spp. Vines were limited to occasional wiry specimens of Convolvulus
erubescens (Blushing Bindweed), Glycine canescens and Hardenbergia violacea.

The main area of this community has been highly disturbed by clearing for access tracks and 
advancing mining operations.  

The secondary occurrence of this community was located further south near the proposed services 
corridor (Figure 3).  This area was small, highly modified woodland with a major loss of canopy trees 
due to clearing for grazing.  This area was adjacent to an old residence and contained some planted 
Corymbia maculata and Corymbia citriodora (Lemon-scented Gum) and Geijera parviflora (Wilga).  
Juvenile indigenous and exotic Eucalypts (including Corymbia spp.) were regenerating on the site. 

Most of the secondary occurrence of this community contained low proportions of weeds in the 
groundcover (recorded as a nominal 1%).  In the vicinity of the old abandoned residence to the south 
of the Survey Area, weed proportions were elevated (2 - 5%).  Exotics also occurred in small 
proportions in the tree and shrub strata.  The structure had been altered by previous farming land use 
management and fragmentation by recent earthworks. 

Revegetation Area (Yellow Box & Grey Gum Woodland) 

The Revegetation Area (Yellow Box & Grey Gum Woodland) contained a canopy of Eucalyptus
melliodora (seed collected and grown from a local remnant tree - P. Simpson pers. comm.) and a 
localised section of Eucalyptus canaliculata (Large-fruited Grey Gum) tube stock with Aristida
calycina invading the area as the dominated groundcover (Figure 3). The area of this planted 
vegetation community totalled 6 ha and was planted in 1983. 

Three-awned Grass Open Grassland 

Three-awned Grass Open Grassland was found in the cleared areas adjacent to wooded areas in the 
north, and extensively, south of the Narrow-leaved Ironbark community (Figure 3).  Canopy trees, 
understorey trees and shrubs were absent, except for the occasional Eucalyptus moluccana tree. The 
grassland covered 287 ha of the Survey Area. 



Drayton Mine Extension    
Flora and Fauna Impact Assessment   April 2007 
for Anglo Coal (Drayton Management) Pty Ltd     Page 20 

Ref:  070515 Drayton EA FF Report.doc  HANSEN BAILEY 

Aristida calycina comprised an estimated 90% of the stand.  Other groundcover species included 
Chloris ventricosa (Windmill Grass), Einadia trigonos (Fishweed), Stipa aristiglumis, Panicum
effusum and the exotic Galenia pubescens, Sida rhombifolia and Gomphocarpus fruticosus.  Weeds 
were common; however, they comprised a small proportion of the projective foliage cover (less than 
5%). 

Rehabilitation Area (Rhodes Grass - Couch - Kikuyu Open Grassland Community) 

The exotic Rhodes Grass - Couch - Kikuyu Open Grassland Community and variants occurred 
extensively in areas that had been rehabilitated to pasture following mining use (Figure 3).  The area 
of this vegetation community totalled 344 ha. The rehabilitation areas had generally been sown to a 
mixture of the following exotic species (P. Simpson, pers. comm.):  

Pennisetum clandestinum (Kikuyu); 
Medicago spp. (Aurora Lucerne); 
Cynodon dactylon (Hulled Couch);  
Phalaris spp. (Phalaris); 
Trifolium repens (Haifa White Clover); 
Vicia spp. (Namoi Woollypot Vetch);  
Bromus spp. (Kangaroo Valley Rye); 
Sorghum spp. (Forage Sorghum); and 
Avena spp. (Oats). 

Other species, including the undesirable Chloris gayana (Rhodes Grass), Melinus repens (Red Natal 
Grass), Senecio madagascriensis (Fireweed), Carthamnus lanatus (Saffron Thistle), Mimosa pudica
(Common Sensitive Plant) and Galenia pubescens (Galenia) had subsequently colonised from 
adjacent areas.   

Spiky Rush - Kikuyu Mixed Sedgeland - Grassland 

Juncus acutus (Spiky Rush) - Kikuyu Mixed Sedgeland - Grassland occurred in the drainage line 
below Delpah Dam (Figure 3).  Most of the drainage line had been highly modified from natural 
conditions by sedimentation, earthworks and establishment of exotic species, in part for soil erosion 
control.  This vegetation community totalled 9 ha.   

Indigenous species comprised narrow bands of Typha domingensis (Narrow-leaved Cumbungi) and 
localised Phragmites australis (Common Reed).  Small numbers of other species occurred, such as 
Eriochloa pseudoaccrotricha, Cymbopogon refracta (Barb-wire Grass) and scattered canopy trees 
(Eucalyptus moluccana, Angophora floribunda and Eucalyptus crebra). Most of the vegetation was 
dominated by exotics, including Juncus acutus, Pennisetum clandestinum, Cynodon dactylon and 
Chloris gayana which covered 90% of the area.  
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Revegetation Area (Acacias) 

The Revegetation Area (Acacias) site was exotic grassland with a band of trees grown from seed as a 
part of mine rehabilitation (Figure 3).  This community is located in the southern part of the Survey 
Area.  The species were generally atypical of the natural vegetation of the location and did not 
represent bushland or a seral stage of bushland.  It is likely that the community in this location was 
previously Eucalyptus crebra (Narrow-leaved Ironbark) open forest and woodland, prior to clearing 
and subsequent earthworks. The area of this vegetation community totalled 11 ha. 

The main species identified within the Survey Area were Acacia salicina (Cooba) with localised 
Eucalyptus melliodora (Yellow Box).  There was no shrub stratum. Pennisetum clandestinum
(Kikuyu) was the dominant groundcover.  A variable but scattered component of other species was 
present.  These included the indigenous species of Chloris ventricosa (Windmill Grass), Sporobolus 
creber (Rays Tail Grass), Cymbopogon refractus (Barb Wire Grass), Panicum effusum, Aristida spp., 
Danthonia spp. (Wallaby Grass) and Vittadinia spp. (a small daisy). Exotic species found at the site 
included Plantago lanceolata (Lambs Tongue), Senecio madagascariensis (Fireweed) and Galenia
pubescens (Galenia). 

4.3 FAUNA FIELD SURVEY 

4.3.1 Habitat Assessment 

The vegetation in the Survey Area was highly fragmented by roads and most patches of remnant 
vegetation were located in the vicinity of mining infrastructure.  These fragmented areas were likely 
to be unsuitable for species such as large forest owls that require large areas of contiguous habitat as 
home ranges.  

The patches of vegetation in the Survey Area, and also most of the Drayton Wildlife Refuge 
containing HLRF were typically characterised by regrowth vegetation with varying numbers of large, 
old hollow-bearing trees.  These hollows are a valuable nesting and roosting resource that would be 
suitable for a wide range of wildlife including possums, gliders, bats and owls.  The understorey is 
limited in most areas, although a few sites contained significant amounts of shrubby understorey.  
These factors significantly limit the habitat amenity of these remnants for species such as woodland 
birds that depend on dense understorey for foraging resources and shelter.

The areas of woodland in the Survey Area and in the Drayton Wildlife Refuge containing HLRF are 
likely to provide habitat for a wide range of microchiropteran bat species.  These bats forage among 
and over the canopy, and are likely to be able to find suitable roosting sites in hollow-bearing trees 
present in the Drayton Wildlife Refuge containing HLRF.  No roosting habitat is likely to exist on the 
site for Eastern Bent-winged Bat (Miniopterus schreibersii oceanensis); however, as this species 
requires caves or tunnels in which to roost.  
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Introduced (feral) fauna species were relatively common throughout the Survey Area.  Rabbit warrens 
were common and European rabbits (Oryctolagus cuniculus) and European hares (Lepus europaeus)
were often seen throughout the Survey Area and the Drayton Wildlife Refuge containing HLRF.  One 
European Red Fox (Vulpes vulpes) was also seen in the Drayton Wildlife Refuge containing HLRF.   

4.3.2 Avian Fauna 

Overview

A total of 67 bird species were detected in the Survey Area (Appendix F).  The diversity of habitats 
within the Survey Area contributed to the total bird diversity; however, numbers of individual birds 
were very low.  The majority of bird species detected were found in open woodland, pastureland and 
dams, which are common habitats in the Survey Area and surrounds.   

Most of the sites where bird species were recorded consisted of young trees in regenerating forest 
with scattered older trees as remnants from prior clearing (Forest Red Gum Open Forest and 
Woodland, Spotted Gum - Grey Box Open Forest and Woodland, Narrow-leaved Ironbark 
Woodland).  The shrub layer was generally very sparse except in some small sheltered areas and 
groundcover was also very sparse.  Some of the older trees contained tree hollows, but these were not 
common.  

Other sites where bird species were recorded included planted and revegetation areas (Yellow Box & 
Grey Gum Woodland) consisting mainly of either acacias or eucalypts.  These sites had few plant 
species and very little structural diversity and subsequently the diversity and numbers of birds was 
low in these areas.  However, some of the bird species detected on sites within regeneration areas 
were not detected elsewhere, thus it was concluded that these sites contribute some habitat value to 
the local area. 

Water storage sites within and adjacent to the Survey Area were also surveyed for their value as 
waterbird habitat (Industrial Dam, Access Road Dam, and Delpah Dam).  Macrophytes were 
uncommon around the edges of these deep-water dams, but were common in the riparian zone below 
Delpah Dam.  The macrophyte zone was very dry and few bird species were detected within this 
habitat type.   The Spotted Gum open forest and woodland also contained a small dam, utilised as a 
source of drinking water for the Diamond Firetail.  

Threatened Species & Migratory Species 

The following three bird species of conservation significance were found during field surveys:  

The Diamond Firetail (Vulnerable under the TSC Act); 
The White-throated Needletail (Migratory/Marine species under the EPBC Act); and
The Rainbow Bee-eater (Migratory/Marine species under the EPBC Act). 



Drayton Mine Extension    
Flora and Fauna Impact Assessment   April 2007 
for Anglo Coal (Drayton Management) Pty Ltd     Page 23 

Ref:  070515 Drayton EA FF Report.doc  HANSEN BAILEY 

Two sub-adult Diamond Firetails were recorded in the February 2006 survey drinking from the Rail 
Loop Dam in the Spotted Gum - Grey Box Woodland.  During the September 2006 survey, two 
Diamond Firetails were also recorded drinking from the Rail Loop Dam, while the other was calling 
from a powerline that intersects the area.  This bird was likely to have been proclaiming a breeding 
territory as it was calling from this perch for a considerable time. 

The White-throated Needletail was a frequently observed bird, foraging over much of the Survey Area 
during the February 2006 survey.  This species was seen foraging in cleared woodland areas and 
grazed pasture areas, evidently preferring a diversity of habitat.  These areas are common in the 
Survey Area and surrounding areas.  

The Rainbow Bee-eater was sighted in a small flock over the Rehabilitation Area east of the Industrial 
Dam.  They may have been foraging for insects over the vegetation along with Fairy Martins
(Hirundo ariel) and Welcome Swallows (H. neoxena).  This species uses sandy soil areas or steep 
banks for nesting, and as these habitats are not present within the Rehabilitation Area, it is not likely 
to be a nesting site.  These birds were likely to be in transit, foraging on their way further south.   

4.3.3 Mammals 

Appendix G lists all mammal species recorded during the field surveys.  

Five Squirrel Gliders (Vulnerable under the TSC Act) were captured from Elliot traps in a patch of 
Spotted Gum - Grey Box Open Forest & Woodland (transects EB 1 and EB 3) between the coal 
stockpiles and rail loop (Figure 5).  Common Brushtail Possums (Trichosurus vulpecular) and a 
Brown Antechinus (Antechinus stuarti) were also recorded from Elliot traps.    

No results were recorded from the hair tube transects. 

A low diversity of animals was observed during spotlighting.  Numerous Brushtail Possums were 
spotted during walking and driving transects, particularly in the Drayton Wildlife Refuge containing 
HLRF.  Despite extensive spotlighting, no Squirrel Gliders were recorded during spotlighting.  
However, one Squirrel Glider was recorded responding to call playback in the Drayton Wildlife 
Refuge containing HLRF (north of EB 6).  Despite subsequent call playback sessions in the Drayton 
Wildlife Refuge containing HLRF, no further responses were elicited.  

Potential Koala habitat is found in the Drayton Wildlife Refuge containing HLRF, but despite targeted 
searches, no Koalas or signs of Koalas (scratches on trees and scats) were found.  

A single Grey-headed Flying Fox (Pteropus poliocephalus) (Vulnerable under the TSC Act and the 
EPBC Act) was seen flying in a north-easterly direction over the woodland adjacent to the office 
building. No camps of flying foxes were found on the Survey Area during field searches (Appendix 
G).  A total of 15 species of insectivorous bats were recorded from Anabat call analysis.  These 
included the following Threatened species, which are mapped on Figure 5:
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Yellow-bellied Sheath-tailed Bat (Saccolaimus flaviventris) (Vulnerable under the TSC Act); 
East-coast Free-tailed Bat (Mormopterus norfolkensis) (Vulnerable under the TSC Act); 
Eastern Bent-winged Bat (Miniopterus schreibersii oceanensis) (Vulnerable under the TSC 
Act);
Greater Broad-nosed Bat (Scoteanax rueppellii) (Vulnerable under the TSC Act); and
Eastern Cave Bat (Vespadelus troughtoni) (Vulnerable under the TSC Act).  

The call identifications of some call sequences recorded for the Yellow-bellied Sheath-tailed Bat, the 
Greater Broad-nosed Bat and the Eastern Cave Bat (all Vulnerable under the TSC Act) were not 
definitive, as some of the calls recorded can be confused with calls produced by other species.  The 
species with which these bats may be confused are not listed under either the TSC Act or the EPBC 
Act.  This report has taken the conservative approach of assuming that the recorded calls are from the 
Vulnerable bat species.   

The Greater Broad-nosed Bat and the Eastern Cave Bat were recorded from parts of the Survey Area 
that will not be disturbed by the Project.  The Yellow-bellied Sheath-tailed Bat was recorded from an 
area of HLRF, south-west of the stockpile area.  A small section of this HLRF will be cleared as part 
of Project open cut mining operations.  This HLRF, however, consists of very young regrowth and 
does not provide any roosting habitat, such as large tree hollows for the Yellow-bellied Sheath-tailed 
Bat.   It also does not provide any foraging habitat for this species, as it is an open-space specialist.   

4.3.4 Other Opportunistic Sightings 

Macropods were a common sight throughout the Survey Area.  These included the Eastern Grey 
Kangaroo (Macropus giganteus), the Red Necked Wallaby (Macropus rufogriseus), and the Common 
Wallaroo (Macropus robustus).

One Eastern Stone Gecko (Diplodactylus vittatus), one Short-beaked Echidna (Tachyglossus 
aculeatus) and numerous Bandicoot diggings (Isoodon/Perameles sp.) were recorded in the Drayton 
Wildlife Refuge containing HLRF.  A Long-necked Tortoise (Chelodina longicollis) was detected in a 
small dam in the Spotted Gum - Grey Box Open Forest and Woodland (Appendix G).

4.4 THREATENED AND MIGRATORY SPECIES 

The preceding sections include descriptions of the Threatened species and communities found in the 
flora and fauna assessment.  Appendix B and Appendix C provide a list of all Threatened and/or 
Migratory species recorded from TSC and EPBC database searches and an assessment of the potential 
for species to occur in the Survey Area, based on the availability of suitable habitat.  This section 
provides a concluding summary which lists the Threatened and/or Migratory species that occur or 
potentially occur in the Survey Area.     
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Table 1 and Figure 5 lists the Threatened and/or Migratory species were recorded from the Survey 
Area during the field surveys (refer Section 4.2.1 for further discussion of flora, Section 4.3.2 for 
birds and Section 4.3.3 for mammals. Table 1 also lists species that were assessed as potentially 
occurring due to database records and the availability of suitable habitat (refer Appendix B and 
Appendix C for further detail).   

Table 1      
Threatened and/or Migratory Species from the Survey Area  

Species/Community TSC Act Status EPBC Act Status Recorded from Field Survey 

Hunter Lowland Redgum 
Forest

Endangered 
Ecological
Community 

- Yes  

Lobed Blue Grass  - Vulnerable  No - species was not recorded from 
field survey.  It has, however, been 
recorded from database searches of 
the wider area and the Survey Area 
contains suitable habitat for it.   

Diamond Firetail Vulnerable - Yes 

White-throated Needletail - Migratory/Marine Yes 

Rainbow Bee-eater - Migratory/Marine Yes 

Brown Treecreeper  Vulnerable - No - species was not recorded from 
field survey.  It has, however, been 
recorded from database searches of 
the wider area and the Survey Area 
contains suitable habitat for it.   

Squirrel Glider Vulnerable - Yes 

Grey-headed Flying Fox Vulnerable Vulnerable Yes 

Yellow-bellied Sheath-
tailed Bat 

Vulnerable - Yes 

East-coast Free-tailed Bat Vulnerable - Yes 

Eastern Bent-winged Bat Vulnerable - Yes 

Greater Broad-nosed Bat Vulnerable - Yes 

Eastern Cave Bat Vulnerable - Yes 

Eastern Long-eared Bat Vulnerable Vulnerable No - species was not recorded from 
field survey.  It has, however, been 
recorded from database searches of 
the wider area and the Survey Area 
contains suitable habitat for it.   

A number of Threatened species and communities were recorded from database searches, but not 
located during the field surveys.  The lack of suitable habitat for these species and the high level of 
disturbance mean that it is unlikely that they occur in the Survey Area.  They are discussed in detail in 
Appendix B and Appendix C.
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5.0 IMPACT ASSESSMENT 

Potential impacts of the Project are assessed below in accordance with regulatory requirements listed 
in the EPBC and TSC Act.  As noted in Section 1.1, the area to be disturbed by the Project is shown 
in Figure 1 and includes: 

Areas which will be cleared as part of open cut mining operations (a total of approximately 258 
ha); and 
An area to be cleared to enable the construction of the domestic stockpile (a total of 
approximately 1 ha). 

The project also involves the construction of a services corridor (Figure 1).  This corridor will be 
constructed through grassland currently used for grazing purposes and areas of mine rehabilitation.   

Disturbances associated with noise and lighting impacts, as well as indirect impacts from erosion and 
sedimentation, may also occur.  Management and mitigation measures proposed for these potential 
impacts are discussed in Section 6.0 as relevant. 

5.1 VEGETATION LOSS 

5.1.1 Introduction

The majority of the area to be cleared as part of the Project (open cut mining operations and stockpile 
construction) consists of rehabilitation and currently or previously grazed grasslands (Figure 3).
Approximately 38 ha or 15% of the area to be cleared is woodland.   

Table 2 details the areas surveyed and the areas to be cleared as part of Project.    

Table 2 
Project Vegetation Clearance 

Vegetation Description Total Area Surveyed (ha) 
(includes Wildlife Refuge) 

Total Area to be 
Cleared (ha) 

Natural Woodland

Forest Red Gum open forest and woodland  122 1

Spotted Gum - Grey Box open forest and woodland 83 1

Narrow-leaved Ironbark woodland 57 36

Sub Total 262 38

Rehabilitation and Grassland

Revegetation area (Yellow Box & Grey Gum 
Woodland) 6 6

Three-awned Grass open grassland 287 108 
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Vegetation Description Total Area Surveyed (ha) 
(includes Wildlife Refuge) 

Total Area to be 
Cleared (ha) 

Rehabilitation area (Rhodes Grass-Couch-Kikuyu 
open grassland 344 93

Spiky Rush - Kikuyu mixed sedgeland - grassland 9 6

Revegetation area (acacias) 11 8

Sub Total 657 221 

Total Area  919 259 

5.1.2 Endangered Ecological Community 

A single Threatened vegetation community was recorded in the Survey Area, namely, the HLRF 
community, which was identified as an EEC under the TSC Act. This community is listed as 
regionally significant, as it is highly cleared and highly Threatened (Peake 2005). Within the 
Muswellbrook Shire, 91% of the community’s local occurrence is in small remnants (less than 10 ha).  
The community as a whole is highly degraded and very few sites are in moderate or good condition.  

The HLRF in the Survey Area consists mostly of young regrowth with only a few shrubs present. The 
vegetation is already highly disturbed due to its proximity to mining operations.  It contains 
infrastructure such as run-off drains, cleared areas for pipelines, and small stockpiles of soil. The 
woodland is also intersected by tracks and roads. The habitat values of this woodland are therefore 
low.

Project open cut mining operations will result in the clearance of the following two small areas of this 
community, totalling a loss of 1.3 ha of HLRF: 

Approximately 0.3 ha of the HLRF community west of the coal stockpiles will be cleared; and  
An HLRF stand of approximately 1 ha north of the Industrial Dam will be cleared.   

The significance of this impact on HLRF has been assessed and is presented in Table H-1, Appendix 
H.  This assessment has determined that the Project is not expected to have a significant impact on 
this EEC for the following reasons: 

Only a relatively small area of vegetation will be cleared.  This vegetation is already highly 
disturbed and is largely regrowth.   
There is a large stand of HLRF located in the 114 ha Drayton Wildlife Refuge area shown on 
Figure 3.  As described in Section 6.4.4, Drayton will conserve and manage this area of 
vegetation.  This will be effective mitigation for the loss of 1.3 ha of regrowth HLRF associated 
with the Project.   
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5.2 HABITAT LOSS 

The native vegetation in the Survey Area exists as fragments of woodland that are isolated from each 
other to varying degrees by roads, railways or clearings.  These areas are patchy and isolated, 
consisting of regrowth vegetation with an even aged tree canopy, including a small number of mature 
trees that contain hollows which may be used as roosting sites for hollow-dependent fauna.  The 
understorey consists of grasses and there are no fallen trees or logs present.  As discussed in 
Section 5.1, only 38 ha of woodland vegetation will be cleared as part of the Project.  This vegetation 
is adjacent to existing open cut mining operations and infrastructure.  Given that the poor condition of 
the woodland areas to be cleared, their fragmented nature and high level of existing disturbance, 
vegetation clearance associated with the Project is not expected to give rise to a significant impact on 
habitat values.

The grasslands present within the Project Area contain native grass species which have regenerated 
following the exclusion of grazing.  These areas still contain occasional exotic species, and the 
impacts of erosion, exploration and dams are present within these sites. The grasslands may still exist 
as foraging areas for generalist bird species, but the proximity to an operating coal mine, combined 
with the relatively low species diversity present, suggests it does not provide optimal roosting and 
foraging habitat for most listed species under the TSC and EPBC Acts. 

5.3 ASSESSMENT OF SIGNIFICANCE 

5.3.1 Introduction

As noted in Section 4.3, several fauna species of conservation significance (listed Threatened or 
Migratory species) were found within the Survey Area. Accordingly, assessments of significance 
were undertaken for these species.  The complete assessments of significance can be found in 
Appendix H and Appendix I of this Flora and Fauna Assessment.  These assessments concluded that 
the Project would not have a significant impact on any of these species.  Consequently, no Referrals 
under the provisions of the EPBC Act are required.   

Key points in the assessments are as follows: 

Lobed Blue Grass (Vulnerable under the EPBC Act):  Lobed Blue Grass was not recorded 
during field surveys, despite targeted searches for it.  It may, however, potentially occur in 
mine rehabilitation in the Survey Area.  Lobed Blue Grass is more abundant in New South 
Wales than previously thought and has recently been removed from the TSC Act Threatened 
species list.  The areas of rehabilitation to be cleared as part of the Project (which potentially 
support Lobed Blue Grass) are mostly dominated by exotic species and have been used for 
grazing.  These areas are not likely to represent critical habitat for this species.   
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Diamond Firetail (Vulnerable under the TSC Act):  The areas to be cleared as part of the 
Project do not provide critical habitat for this species.  There is ample, woodland habitat 
available for this species beyond the area disturbed by the Project, particularly in the Drayton 
Wildlife Refuge containing HLRF.   

White-throated Needletail (Migratory/Marine under the EPBC Act):  This species is a non-
breeding migrant from Asia.  It roosts in tree hollows and often forages aerially over a large 
area.  The areas to be cleared as part of the Project do not provide critical roosting or foraging 
habitat for this species.  There is ample, woodland habitat (including hollow-bearing trees) 
available for this species beyond the area disturbed by the Project, particularly in the Drayton 
Wildlife Refuge containing HLRF.   

Rainbow Bee-eater (Migratory/Marine under the EPBC Act):  This is a Migratory species, 
which is common throughout mainland Australia.  It inhabits woodlands, cleared areas and a 
range of disturbed sites.  The areas to be cleared as part of the Project do not provide critical 
habitat for this species. 

Brown Treecreeper (Vulnerable under the TSC Act):  This species inhabits Eucalypt 
woodlands and is reliant on fallen timber for foraging.  The woodland vegetation that will be 
cleared as part of the Project does not generally contain fallen timber and is not critical habitat 
for this species.  There is ample, woodland habitat (including fallen timber) available for this 
species beyond the area disturbed by the Project, particularly in the Drayton Wildlife Refuge 
containing HLRF.   

Squirrel Glider (Vulnerable under the TSC Act):  Squirrel Gliders were restricted to an area 
of woodland vegetation located between the coal stockpiles and rail loop (Figure 5).  This area 
of vegetation will not be disturbed by the Project and will be delineated and managed to 
enhance its flora and fauna values as part of the Project.  Further, there is ample, woodland 
habitat available for this species beyond the area disturbed by the Project, particularly in the 
Drayton Wildlife Refuge containing HLRF.   

The Grey-headed Flying Fox (Vulnerable under the EPBC Act and the TSC Act): The 
Grey-headed Flying Fox roosts in large camps, none of which are present in the Survey Area.  
These bats may use the Survey Area for feeding on flowering and fruiting native trees, but none 
of the woodland vegetation to be cleared as part of the Project is critical habitat for them.  
There is ample, woodland habitat available for this species beyond the area disturbed by the 
Project, particularly in the Drayton Wildlife Refuge containing HLRF.   

Yellow-bellied Sheath-tailed Bat, East-coast Free-tailed Bat, the Greater Broad-nosed Bat 
and the Eastern Long-eared Bat (all listed Vulnerable under the TSC Act):  These species 
are all tree roosting species.  The majority of woodland to be cleared as part of the Project is 
regrowth vegetation, with only a small number of hollow-bearing trees.   
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Consequently, the Project will not have a significant impact on these species as there are ample 
hollow-bearing trees remaining in the Drayton Wildlife Refuge containing HLRF.  This area 
also provides a wide variety of foraging habitat for these species. 

The Eastern Bent-winged Bat and the Eastern Cave Bat (all listed Vulnerable under the 
TSC Act):  The Eastern Bent-winged Bat and the Eastern Cave Bat do not roost on site as it 
does not provide suitable roost habitat, such as caves, culverts (these were searched and are 
unsuitable for these bats) or disused underground mines.  These bats may use the Survey Area 
for foraging, but it is not critical habitat for them.  There is ample woodland habitat available 
for these species beyond the area disturbed by the Project, particularly in the Drayton Wildlife 
Refuge containing HLRF.    

5.4 OTHER IMPACTS 

5.4.1 Noise

Noise produced by a mining operation has the potential to adversely affect native fauna, if in close 
proximity to the source of the noise.  It is possible that some grazing species, such as kangaroos and 
wallabies, may reduce their utilisation of habitat adjacent to sources of noise.  However, the majority 
of Threatened species recorded during the field surveys were recorded in close proximity to mining 
and infrastructure areas, which are currently subject to relatively high levels of background noise.   
Consequently, noise is not anticipated to substantially affect the flora and fauna of the Survey Area.    

5.4.2 Light

Illumination of mining areas is required to conduct 24 hour mining operations. The use of widespread 
lighting increases the ratio of day to night hours and this may adversely affect activity by nocturnal 
fauna. The potential effects include the modification of the rate of predation, prey capture and 
disruption of breeding cycles or causing avoidance of the adjacent habitat by the prone species.  
However, as for noise, the majority of Threatened species recorded during the field surveys were 
recorded in close proximity to mining and infrastructure areas, which are currently lit at night.  
Consequently, lighting it not anticipated to significantly affect the flora and fauna of the Survey Area.   

5.4.3 Erosion and Sedimentation 

Vegetation removal, soil disturbance and altered surface water flow patterns have the potential, if not 
appropriately managed, to give rise to increase erosion and sedimentation within the remaining 
vegetation in the Survey Area.  As discussed in Section 6.0, Drayton has an existing Land 
Management Plan and Land Rehabilitation Management Plan which effectively address the impacts 
of sedimentation and erosion.  Erosion and sedimentation and are consequently not anticipated to 
result in any significant impacts on flora and fauna.      
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6.0 MITIGATION AND MANAGEMENT 

6.1 INTRODUCTION

A range of mitigation measures have been developed to minimise the potential impacts of the Project, 
specifically the loss of 1.3 ha of HLRF, and the loss of areas of fragmented woodland vegetation 
which provide some habitat for native fauna.   Mitigation measures include: 

Rehabilitation of mined areas to open forest habitat, specifically HLRF where possible (refer 
Section 6.3); and 
Active management of the remaining woodland habitat within the Survey Area and the 
continued maintenance of the Drayton Wildlife Refuge containing HLRF (refer Section 6.4);

The active management of the remaining woodland within the Survey Area, coupled with 
rehabilitation strategies that promote the establishment of native species, is anticipated to result in a 
net environmental improvement.   

6.2 ENVIRONMENTAL MANAGEMENT SYSTEM AND PLANS 

Drayton is an existing mine and has developed a Safety, Health, Environment and Community 
Management System (SHECMS) accredited to ISO 14001 standards.  This system includes the 
following existing management plans of relevance to the management of flora and fauna: 

Flora and Fauna Management Plan;  
Land Management Plan; 
Site Rehabilitation Management Plan; and 
Landscaping Management Plan. 

For further information on the SHECMS and its components, refer to the main volume of the EA. 

6.3 REHABILITATION

The main objective of the mine rehabilitation program at Drayton is to create a stable landform which 
is compatible with the surrounding landscape and which is capable of a productive land use, primarily 
grazing. Progressive rehabilitation of all land disturbance is scheduled as soon as practical, and is 
undertaken in accordance with the relevant site rehabilitation management plans.   

In recognition of the importance of vegetation corridors to regional biodiversity, Project rehabilitation 
will aim to link rehabilitation and remnant vegetation through the establishment of woodland 
corridors. This concept is consistent with the principles presented in the Synoptic Plan: Integrated 
Landscapes for Coal Mine Rehabilitation in the Hunter Valley of New South Wales (DMR 1999). 
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The revegetation program would aim to establish as much of the original floristic diversity as possible 
in areas of mine rehabilitation. This would include: 

Use of endemic plant species characteristic of original vegetation communities in Project 
rehabilitation areas, focusing on HLRF species where possible; and 
Establishment of upper, mid and lower storey native vegetation in rehabilitation.   

Mine site rehabilitation and revegetation is described further in the main volume of the EA. 

6.4 HABITAT COMPENSATION 

6.4.1 Background

The original Environmental Impact Statement for Drayton recognised the potential for mining and 
related activities to adversely impact on the native flora and fauna in the area   As a proactive 
initiative to offset these impacts, Drayton lodged an application in 1982 with the then National Parks 
and Wildlife Service (NPWS) for the establishment of the Drayton Wildlife Refuge under Section 68 
of the NPW Act. 

Following the preparation of a Plan of Management in consultation with NPWS (now DEC), the 
Drayton Wildlife Refuge (Figure 6) was proclaimed on 4 March 1987 with a notice to this effect 
published in the Government Gazette No. 54 of 20 March 1987. 

The Drayton Wildlife Refuge was established over the entire Drayton property and is divided into the 
following three zones, according to the major land use objectives of each zone (Figure 6):

Mining Zone; 
Grazing Zone; and 
Natural Zone. 

The Project is located entirely within zones designated as Mining or Grazing.  These zones are 
discussed further below. 

6.4.2 Mining Zone 

The removal of coal reserves and overburden is the key objective for the zone.  When this zone was 
gazetted, it was envisioned that the majority of the area (including the Project open cut mining areas) 
would eventually be cleared for mining purposes.  The Natural Zone (Section 6.4.4) was created to 
offset these impacts.  In addition, a number of management measures have been established to limit 
the impacts of the Mining Zone on flora and fauna, where possible.   
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These include:

Rehabilitation of Project open cut mining areas will be designed to establish as much of the 
floristic diversity as possible and create habitat corridors (Section 6.3);
The retention of native vegetation in areas designated as Natural Zones, adjacent to the Mining 
Zone allows for the colonisation of rehabilitation by native species.   
A clearing procedure is in place for this zone to ensure that clearing is restricted to the smallest 
area necessary.  The success of this procedure is evidenced by the presence of stands of 
woodland vegetation between infrastructure areas.  As discussed in Section 4.0, these areas 
support a number of Threatened species.   

The woodland vegetation located in the Mining Zone between the rail loop and coal stockpiles 
(consisting of two communities: Spotted Gum - Grey Box Open Forest and Woodland & HLRF) is of 
particular conservation significance.  HLRF is an EEC under the TSC Act and this woodland 
vegetation supports a number of species designated as Vulnerable under the EPBC Act and TSC Act.  
The Project requires the clearance of 0.3 ha of this vegetation for open cut mining operations.  
However, as part of the Project, the majority of vegetation in this area will be retained and will be 
managed to enhance its habitat values.  It will be delineated off, with native fauna-friendly fencing.  
The Flora and Fauna Management Plan will be updated as part of the Project to describe the 
management of this area in further detail.         

Drayton will continue to manage this zone for the primary objective of mining, with the 
implementation of the measures described above to limit impacts on flora and fauna.    

6.4.3 Grazing Zone 

Management of wildlife in the Grazing Zone includes the use of grazing lands and associated dams as 
both a food and water source for macropods.  The Grazing Zone is also managed to ensure that 
existing stands of woodland vegetation are retained and regrowth vegetation is encouraged as 
localised refuge for native fauna.  These management practices enhance the ecological value of this 
zone.

Much of this zone will be cleared for Project open cut mining and the measures described in 
Section 6.4.3 above will be implemented to limit impacts on flora and fauna.  

6.4.4 Natural Zone 

The Natural Zone has been managed primarily to conserve and enhance the native flora and fauna of 
the area.  In particular, considerable effort has been invested in encouraging the propagation of HLRF 
in the area shown on Figure 6.
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Management actions in this area included, but are not limited to the following: 

Maintenance of native vegetation in the north and north-east to provide corridors for fauna 
movement and improve the effectiveness of the refuge as a conservation area;  
Encourage the re-establishment of the natural vegetation succession by:  

Installation of fencing and signposting to restrict access to humans, machinery and 
stock.  Fencing is fauna friendly and allows for the movement of native animals such 
as wombat and echidna.  The exclusion of grazing animals has been successful in 
encouraging the re-establishment of understorey species.  
Undertaking trials in selected areas to test the effectiveness of fire as a management 
tool to encourage revegetation of native species;  
Implementation of a weed and feral animal control program within the zone; 

Selected areas of the refuge have been made available, by arrangement with Drayton, for use by 
groups for ecological research. 

This area has been successfully managed by Drayton for the past 26 years.  This approach has been 
successful in facilitating the regeneration of much of the 114 ha of the Drayton Wildlife Refuge 
containing HLRF (Figure 6) into high quality remnant.  This area, although partly consisting of 
regrowth, does contain some large old growth trees, including trees with hollows for fauna. 

The Natural Zone will not be impacted by the Project and will continue to be managed to enhance its 
flora and fauna values.  As described in Section 5.1.2, the management of this area will compensate 
for the impacts of the Project on flora and fauna.   

6.5 MANAGEMENT OF OTHER IMPACTS 

The Land Management Plan and the Land Rehabilitation Management Plan, currently in operation at 
Drayton, address the impacts of sedimentation and erosion. Vegetation clearing procedures are 
described in the Flora and Fauna Management Plan. The Flora and Fauna Management Plan will be 
updated for the Project and will include monitoring, mitigation and management responsibilities.    

 * * * 

for
HANSEN BAILEY 

James Bailey 
Director
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Appendix A 
Details of Personnel Involved in Field Survey 

Team Member and 
Company Title Qualification/ 

Expertise
Years of 

Experience

Dr Anthony Saunders, 
Cumberland Ecology 

Ornithologist PhD, BSc, DipEd 12 

David Thomas, 
Cumberland Ecology 

Botanist Bush Regeneration 
Certificate (TAFE), 
BSc (uncompleted), 
Marine Engineer Tech 
Cert. (TAFE). 

12

Tim Playford, 
Cumberland Ecology 

Ecologist BSc (Hons), BEnvMan 2 

Dr Marcelle Buist, 
Hansen Bailey 

Environmental 
Consultant 

PhD, BEnvSci 2 

Dr Monika Rhodes, 
Hansen Bailey 

Senior Biologist PhD, BSc (Masters) 11 
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Appendix B 
Results of EPBC Act Protected Matters Search Tool for Survey Area and Likelihood of Presence 

Matters of National 
Environmental 

Significance

Species/ 
Community

Conservation
Status

(EPBC Act) 
Habitat Requirements & Likelihood of Presence 

World Heritage 
Properties None   

National Heritage 
Places None   

Wetlands of National 
Significance (Ramsar 
sites)

Hunter Estuary 
Wetlands  

Not Present. Not in Survey Area. 

Threatened Ecological 
Community 

Grassy Box 
Woodlands Endangered

Not Present. Although the revegetation site 
contains Yellow Box, this was planted from tube 
stock from seed collected from one source. 

Pine Donkey 
Orchid
(Diuris tricolor)

Vulnerable

Unlikely. This species grows in sclerophyll forest 
among native grass, often with native Cypress Pine 
(Callitris spp.; NPWS 2006c). Although there is a 
small amount of forest with a disturbed 
understorey of grasses, no Cypress Pine is present 
in the Survey Area. The presence of weeds and 
rabbits, and disturbances associated with mining 
operations, suggest it is unlikely to occur within 
Survey Area. 

Finger Panic 
Grass
(Digitaria
porrecta)

Endangered

Unlikely. Finger Panic Grass tends to occur on 
richer soils of native grassland, woodlands or open 
forest with a grassy understorey, and is excluded 
by grazing and agricultural practices (NPWS 
2006b). In NSW, the most frequently recorded 
associated tree species are Eucalyptus albens and 
Acacia pendula.  Common associated grasses and 
forbs in NSW sites include Austrostipa 
aristiglumis, Enteropogon acicularis, Cyperus 
bifax, Hibiscus trionum and Neptunia gracilis.
These species were not found in the Survey Area.

Threatened Species 
(Plants)

Lobed Blue 
Grass
(Bothriochloa
biloba)

Vulnerable

Possible. This species occurs in a variety of 
grassland and woodland associations (Earl and 
Kahn 2001). A number of records of B. biloba
have been found in White Box -Yellow Box - 
Blakely's Red Gum Woodland. This species can 
establish in disturbed areas such as rehabilitation 
sites.  

There is no White Box -Yellow Box - Blakely's 
Red Gum Woodland in the Survey Area.  This 
species may, however, have established on 
disturbed rehabilitation sites.  These sites were 
searched during field surveys and the species was 
not located.  There is a small potential for this 
species to occur.    
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Matters of National 
Environmental 

Significance

Species/ 
Community

Conservation
Status

(EPBC Act) 
Habitat Requirements & Likelihood of Presence 

Austral Toadflax
(Thesium
australe)

Vulnerable

Unlikely. Austral Toadflax is found in very small 
populations scattered across eastern NSW, along 
the coast, and from the northern to southern 
Tablelands (NPWS 2006d). Peake (2005) did not 
find it to occur in the Hunter Region. It is also 
found in Tasmania and Queensland and in eastern 
Asia. This species is usually present in grassland or 
grassy woodland and damp sites.  Austral Toadflax
is affected by invasion by introduced pasture 
grasses and grazing activities which occur in the 
Survey Area. 

There are very few damp areas in the Survey Area 
with the majority of grassland on slopes. The 
woodlands occur on more sandy loam. In addition, 
invasion by introduced pasture grasses would 
restrict the occurrence of this species in the Survey 
Area. The species was not detected in the Survey 
Area, despite targeted searches, and is considered 
unlikely to occur.  

Swift Parrot
(Lathamus
discolor)

Endangered/
Marine

Unlikely. The species breeds in Tasmania during 
spring and summer, and migrates in the autumn 
and winter months to south-eastern Australia from 
Victoria and the eastern parts of South Australia to 
south-east Queensland. In NSW it mostly occurs 
on the coast and south west slopes (NPWS 2006f).  

The Survey Area does not provide substantial 
winter habitat for this species. 

Australian 
Painted Snipe 
(Rostratula 
australis)

Vulnerable

Unlikely. Species not recorded in Survey Area. 
Wetland habitat, upon which it is reliant, not 
present in the Survey Area. 

Threatened Species 
(Birds) 

Regent
Honeyeater
(Xanthomyza
phrygia)

Endangered/
Migratory 

Unlikely. The Regent Honeyeater mainly inhabits 
temperate woodlands and open forests of the inland 
slopes of south-east Australia. There are only two 
known key breeding regions in NSW - at Capertee 
Valley and the Bundarra - Barraba region (NPWS 
2006g).
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Matters of National 
Environmental 

Significance

Species/ 
Community

Conservation
Status

(EPBC Act) 
Habitat Requirements & Likelihood of Presence 

Spotted-tailed
Quoll; SE 
Mainland 
Population
(Dasyurus 
maculatus)

Endangered

Unlikely. The range of the Spotted-tailed Quoll has 
contracted considerably since European settlement. 
It is now found on the east coast of NSW, 
Tasmania, eastern Victoria and north-eastern 
Queensland. Recorded across a range of habitat 
types, including rainforest, open forest, woodland, 
coastal heath and inland riparian forest, from the 
sub-alpine zone to the coastline. Females occupy 
home ranges up to about 750 ha and males up to 
3500 ha.  They usually traverse their ranges along 
densely vegetated creeklines (DEC 2007i).  

The fragmented nature of the very small woodland 
areas of the Survey Area makes it unlikely that the 
quoll would occur in the Survey Area.  

Brush-tailed 
Rock-wallaby 
(Petrogale
penicillata)

Vulnerable

Unlikely. No habitat (rocky escarpments, outcrops 
and cliffs) present. 

Large-eared Pied 
Bat
(Chalinolobus 
dwyeri)

Vulnerable

Unlikely. The species is mainly found in areas 
with extensive cliffs and caves, from Rockhampton 
in Queensland south to Bungonia in the NSW 
Southern Highlands. It is generally rare with a very 
patchy distribution in NSW. There are scattered 
records from the New England Tablelands and 
North West Slopes (DEC 2007o).  

There are no caves or cliffs are found in the Survey 
Area.

Eastern Long-
eared Bat
(Nyctophilus 
timoriensis)

Vulnerable

Possible. This species inhabits a variety of 
vegetation types, including mallee, bulloke (A.
leuhmanni) and box eucalypt dominated 
communities and box/ironbark/cypress-pine 
vegetation. It roosts in tree hollows and crevices or 
under bark (DEC 2007k).

There is the potential for this species to occur in 
areas of woodland in the Survey Area. 

Threatened Species 
(Mammals) 

Grey-headed 
Flying Fox 
(Pteropus
poliocephalus)

Vulnerable

Present. The Grey-headed Flying Fox occurs 
primarily along the eastern coastal plain from 
Bundaberg in Queensland, through NSW and south 
to eastern Victoria.  This species is a canopy-
feeding frugivore, blossom-eater and nectarivore of 
rainforests, open forests, woodlands, Melaleuca 
swamps and Banksia woodlands (DEC 2007c). 

One individual was seen flying over the woodland 
adjacent to the office building. No camps of flying 
foxes were found on the Survey Area.  
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Matters of National 
Environmental 

Significance

Species/ 
Community

Conservation
Status

(EPBC Act) 
Habitat Requirements & Likelihood of Presence 

Rainbow Bee-
eater
(Merops ornatus)

Migratory/ 
Marine

Present. The Rainbow Bee-eater is a very 
common, widespread bird and can be found all 
across Australia except Tasmania and the far 
south-west of the mainland. In general this species 
is found in a range of sites, including disturbed 
areas.

The species was found widely over many 
vegetation types in the Survey Area.   

White-bellied 
Sea-eagle
(Haliaeetus 
leucogaster)

Migratory/ 
Marine

Unlikely. The species prefers coastal and near 
coastal areas of Australia and feeds mainly off 
aquatic animals, such as fish, turtles and sea snakes 
(Australian Museum Online 2007). 

White-throated 
Needletail 
(Hirundapus 
caudacutus)

Migratory/ 
Marine

Present. The White-throated Needletail is a non-
breeding summer migrant from Northern Asia 
(Higgins 1999; Simpson and Day 1999).  It is 
distributed in large numbers over Eastern and 
Northern Australia. The species forages aerially 
over a wide variety of habitats from open areas to 
above tree canopies.  

Black-faced 
Monarch
(Monarcha
melanopsis)

Migratory/ 
Marine

Unlikely. The species prefers rainforests, eucalypt 
woodlands, coastal scrub and damp gullies. It is 
resident in the north of its range, but is a summer 
breeding migrant to coastal south-eastern Australia, 
arriving in September and returning northwards in 
March (DEH 2007). 

Satin Flycatcher
(Myiagra
cyanoleuca)*

Migratory/ 
Marine

Unlikely. Not recorded in Survey Area. Prefers tall 
forests and wetter habitats, which are not present in 
the Survey Area. 

Migratory Terrestrial 
Species (Birds)  

Regent
Honeyeater
(Xanthomyza
phrygia)

Endangered/
Migratory Unlikely. See above in Endangered section.  

Migratory Wetland 
Species (Birds) 

Latham’s Snipe, 
Japanese Snipe
(Gallinago
hardwickii)

Migratory/ 
Marine

Unlikely. The species favours soft moist ground or 
shallow flooded areas for feeding.  The Survey 
Area does not contain this type of habitat.   

Painted Snipe
(Rostratula 
benghalensis s. 
lat.)

Migratory/ 
Marine

Unlikely. The species prefers wetlands and feeds 
in shallow water or at the waters' edge.  The 
Survey Area does not support wetland habitat. 

* Breeding may occur in area  

Source:  Results from the EPBC Act Protected Matters SearchTool of the area for the Australian Map Grid 
(AMG) Coordinates  in Zone 56, MaxN 6423854 MinN 6413854 MaxE 309264 MinE 299264” and conservation 
status under the EPBC Act (Feb 2006)
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Appendix C  
Potential Threatened Flora Species and Ecological Communities Listed under the TSC Act and their 

Likelihood of Presence 

Descriptions  Species/Community Habitat Requirements & Likelihood of Presence 

Pine Donkey Orchid  
(Diuris tricolor; Vulnerable) 

Unlikely. This species grows in sclerophyll forest among native 
grass, often with native Cypress Pine (Callitris spp.; NPWS 
2006c).

Although there is a small amount of forest with a disturbed 
understorey of grasses, no Cypress Pine is present in the Survey 
Area. The presence of weeds and rabbits, and disturbances 
associated with mining operations, suggest it is unlikely to occur 
within Survey Area.

Finger Panic Grass
(Digitaria porrecta; Endangered)

Unlikely. The Finger Panic Grass tends to occur on richer soils 
of native grassland, woodlands or open forest with a grassy 
understorey, and is excluded by grazing and agricultural practices 
(NPWS 2006b). In NSW, the most frequently recorded 
associated tree species are Eucalyptus albens and Acacia
pendula.  Common associated grasses and forbs in NSW sites 
include Austrostipa aristiglumis, Enteropogon acicularis,
Cyperus bifax, Hibiscus trionum and Neptunia gracilis.  These 
species were not found in the Survey Area. 

Threatened
Flora

Austral Toadflax
(Thesium australe; Vulnerable) 

Unlikely. Austral Toadflax is found in very small populations 
scattered across eastern NSW, along the coast, and from the 
northern to southern Tablelands (NPWS 2006d). Peake (2005) 
did not find it to occur in the Hunter Region. It is also found in 
Tasmania and Queensland and in eastern Asia. This species is 
usually present in grassland or grassy woodland and damp sites.  
Austral Toadflax is affected by invasion by introduced pasture 
grasses and grazing activities which occur in the Survey Area. 

There are very few damp areas in the Survey Area with the 
majority of grassland on slopes. The woodlands occur on more 
sandy loam. In addition, invasion by introduced pasture grasses 
would restrict the occurrence of this species in the Survey Area. 
The species was not detected in the Survey Area, despite targeted 
searches, and is considered unlikely to occur.

Threatened
Fauna

Diamond Firetail 
(Stagonopleura guttata;
Vulnerable)

Present. The Diamond Firetail has a scattered distribution in 
NSW (Pizzy and Knight 2003) and is also found in the Australian 
Capital Territory, Queensland, Victoria and South Australia and 
up into Southern New Guinea. The species occurs in grassy 
eucalypt woodlands, including Box - Gum Woodlands and Snow 
Gum (Eucalyptus pauciflora) Woodlands and is often found in 
riparian areas (rivers and creeks), and sometimes in lightly 
wooded farmland (NPWS 2006e).  

The species was observed drinking water from a mine water dam 
and potentially proclaiming breeding territory.  The woodlands to 
the north, including Drayton Wildlife Refuge containing HLRF, 
are more suitable habitat for this species, with a mid-storey 
presence and dense understorey as they roost in a dense shrub 
layer. 
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Descriptions  Species/Community Habitat Requirements & Likelihood of Presence 

Brown Treecreeper, eastern 
subspecies  
(Climacteris picumnus victoriae;
Vulnerable)

Possible. The species is endemic to Eastern Australia and occurs 
in eucalypt forests and woodlands of inland plains and slopes of 
the Great Dividing Range (NPWS 2006h).  It inhabits Box - Gum 
Woodland.   

There is the potential for this species to occur in the Survey Area. 

Speckled Warbler  
(Pyrrholaemus sagittatus;
Vulnerable)

Unlikely. The Speckled Warbler is distributed in the eastern half 
of NSW and into Victoria, as far west as the Grampians. The 
species is most frequently reported from the hills and tablelands 
of the Great Dividing Range, and rarely from the coast. The 
Speckled Warbler lives in a wide range of eucalypt dominated 
communities that have a grassy understorey, often on rocky 
ridges or in gullies (NPWS 2006j).   

This habitat is not present in the Survey Area. 

Grey-crowned Babbler - eastern 
subsp. 
(Pomatostomus temporalis 
temporalis; Vulnerable) 

Unlikely. The species is found throughout large parts of 
Northern Australia and in south-eastern Australia (Davidson and 
Robertson 1992). It inhabits open Box - Gum Woodlands on the 
slopes, and Box - Cypress-pine and open Box Woodlands on 
alluvial plains (NPWS 2006i).  This species builds and maintains 
several conspicuous, dome-shaped stick nests about the size of a 
football.  It is territorial and defends its territory all year round.   

Given that it is a fairly conspicuous species, and was not located 
during bird surveys, it is unlikely to be present.  

Painted Snipe  
(Rostratula benghalensis s. lat.;
Endangered)

Unlikely. The species prefers wetlands and feeds in shallow 
water or at the waters' edge.  The Survey Area does not support 
wetland habitat.

Regent Honeyeater
(Xanthomyza phrygia;
Endangered)

Unlikely. The Regent Honeyeater mainly inhabits temperate 
woodlands and open forests of the inland slopes of south-east 
Australia. There are only two known key breeding regions in 
NSW - at Capertee Valley and the Bundarra - Barraba region 
(NPWS 2006g). 

The Survey Area does not provide substantial winter habitat for 
this species.

Swift Parrot
(Lathamus discolor; Endangered) 

Unlikely. The species breeds in Tasmania during spring and 
summer, and migrates in the autumn and winter months to south-
eastern Australia from Victoria and the eastern parts of South 
Australia to south-east Queensland. In NSW it mostly occurs on 
the coast and south west slopes (NPWS 2006f).  

The Survey Area does not provide substantial winter habitat for 
this species.

Spotted-tailed Quoll; SE 
Mainland Population 
(Dasyurus maculatus;
Vulnerable)

Unlikely. The range of the Spotted-tailed Quoll has contracted 
considerably since European settlement. It is now found on the 
east coast of NSW, Tasmania, eastern Victoria and north-eastern 
Queensland. Recorded across a range of habitat types, including 
rainforest, open forest, woodland, coastal heath and inland 
riparian forest, from the sub-alpine zone to the coastline. Females 
occupy home ranges up to about 750 ha and males up to 3500 ha.  
They usually traverse their ranges along densely vegetated 
creeklines (DEC 2007i).  

The fragmented nature of the very small woodland areas of the 
Survey Area makes it unlikely that the quoll would occur in the 
Survey Area.



Drayton Mine Extension   Appendix C 
Flora and Fauna Impact Assessment   April 2007 
for Anglo Coal (Drayton Management) Pty Ltd     Page 3 

Ref:  070515 Drayton EA FF Report.doc  HANSEN BAILEY 

Descriptions  Species/Community Habitat Requirements & Likelihood of Presence 

Koala
(Phascolarctos cinereus;
Vulnerable)

Unlikely. The Koala occurs mainly on the north coast and is 
uncommon, Rare, or extinct in other parts of the NSW (DEC 
2004; DEC 2007a).  The species feeds almost exclusively on 
Eucalyptus, such as E. microcorys, E. tereticornis, E. robusta, E. 
parramattensis, E. bancrofti, E. amplifolia.

Eucalyptus tereticornis is present as the main species in the 
Forest Red Gum Woodland and found throughout the Survey 
Area and the Drayton Wildlife Refuge. However, the Koala has 
not been sighted in the Survey Area in the past 25 years (P. 
Simpson, Environmental Officer, Pers. Comm.).   

Squirrel Glider
(Petaurus norfolcensis; 
Vulnerable)

Present. The Squirrel Gliders inhabits mature or old growth Box, 
Box - Ironbark woodlands and River Red Gum forest west of the 
Great Dividing Range and prefer mixed species stands with a 
shrub or Acacia midstorey. This species lives in family groups of 
a single adult male one or more adult females and offspring. 
They require abundant tree hollows for refuge and nest sites. The 
diet varies seasonally and consists of Acacia gum, eucalypt sap, 
nectar, honeydew and manna, with invertebrates and pollen 
providing protein (DEC 2007b). 

A group of five individuals was found in a small 11 ha woodland 
remnant between the rail loop and the coal stockpile. Additional 
potential glider habitat is found in the Drayton Wildlife Refuge. 

Brush-tailed Rock-wallaby 
(Petrogale penicillata;
Endangered)

Unlikely. No habitat (rocky escarpments, outcrops and cliffs) 
present.

Grey-headed Flying Fox  
(Pteropus poliocephalus;
Vulnerable)

Present. The Grey-headed Flying Fox occurs primarily along the 
eastern coastal plain from Bundaberg in Queensland, through 
NSW and south to eastern Victoria.  This species is a canopy-
feeding frugivore, blossom-eater and nectarivore of rainforests, 
open forests, woodlands, Melaleuca swamps and Banksia 
woodlands (DEC 2007c). 

One individual was seen flying over the woodland adjacent to the 
office building. No camps of flying foxes were found on the 
Survey Area. 

Yellow-bellied Sheath-tailed Bat 
(Saccolaimus flaviventris;
Vulnerable)

Present. The Yellow-bellied Sheath-tailed Bat is a wide-ranging 
species found across northern and eastern Australia.  In the most 
southerly part of its range - most of Victoria, south-western NSW 
and adjacent South Australia - it is a rare visitor in late summer 
and autumn.  There are scattered records of this species across 
the New England Tablelands and North West Slopes (DEC 
2007d).

Only two brief call sequences were recorded in the HLRF in the 
Project Area. This species is an open-space forager and relies on 
open woodland and hollow-bearing trees.  The young HLRF-
regrowth in the Survey Area does not provide suitable roosting 
and foraging habitat for this species. 

East-coast Free-tailed Bat  
(Mormopterus 
norfolkensis;Vulnerable) 

Present.  The East-coast Free-tailed Bat is found along the east 
coast from south Queensland to southern NSW (DEC 2007e). 

This species was recorded in open woodlands, including the 
Drayton Wildlife Refuge containing HLRF.  



Drayton Mine Extension   Appendix C 
Flora and Fauna Impact Assessment   April 2007 
for Anglo Coal (Drayton Management) Pty Ltd     Page 4 

Ref:  070515 Drayton EA FF Report.doc  HANSEN BAILEY 

Descriptions  Species/Community Habitat Requirements & Likelihood of Presence 

Eastern Bent-winged Bat  
(Miniopterus schreibersii 
oceanensis; Vulnerable) 

Present. The Eastern Bent-winged Bat occurs along the east and 
north-west coasts of Australia. Caves are the primary roosting 
habitat, but also use derelict mines, storm-water tunnels, 
buildings and other man-made structures (DEC 2007f). 

There are no caves and hence roosting habitat within the Survey 
Area.  There is suitable foraging habitat  throughout the area, 
especially in the Drayton Wildlife Refuge containing HLRF, 
where it was also recorded.  

Little Bent-winged Bat  
(Miniopterus australis;
Vulnerable)

Unlikely. The species is found in moist eucalypt forest, rainforest 
or dense coastal banksia scrub. Little Bent-winged bats roost in 
caves, tunnels and sometimes tree hollows during the day, and at 
night forage for small insects beneath the canopy of densely 
vegetated habitats (DEC 2007m).  

The Survey Area does not provide suitable roosting or foraging 
habitat for this bat species. 

Greater Broad-nosed Bat  
(Scoteanax rueppellii;
Vulnerable)

Present. The Greater Broad-nosed Bat is found mainly in the 
gullies and river systems that drain the Great Dividing Range, 
from north-eastern Victoria to the Atherton Tableland.  It extends 
to the coast over much of its range.  It does not occur at altitudes 
above 500 m (DEC 2007g). 

The species was recorded in the Survey Area in areas not 
affected by the Project. These woodlands, together with the 
Drayton Wildlife Refuge, provide suitable habitat for foraging 
and roosting for this species. 

Large-footed Myotis  
(Myotis macropus, formerly 
known as M. adversus;
Vulnerable)

Unlikely. The species generally roosts in groups of up to 15 bats 
close to water in caves, mine shafts, hollow-bearing trees, storm 
water channels, buildings, under bridges and in dense foliage. It 
forages over streams and pools catching insects and small fish by 
raking its feet across the water surface (DEC 2007n).  

Targeted searches did not find roosting sites in culverts near 
dams nor was the species recorded with detectors pointing at 
several dams in the Survey Area. 

Large-eared Pied Bat 
(Chalinolobus dwyeri;
Vulnerable)

Unlikely. The species is mainly found in areas with extensive 
cliffs and caves, from Rockhampton in Queensland south to 
Bungonia in the NSW Southern Highlands. It is generally rare 
with a very patchy distribution in NSW. There are scattered 
records from the New England Tablelands and North West 
Slopes (DEC 2007o).  

There are no caves or cliffs are found in the Survey Area. 

Eastern Long-eared Bat 
(Nyctophilus timoriensis;
Vulnerable)

Possible. The species inhabits a variety of vegetation types, 
including mallee, bulloke (A. leuhmanni) and box eucalypt 
dominated communities and box/ironbark/cypress-pine 
vegetation. It roosts in tree hollows and crevices or under bark 
(DEC 2007k).

There is the potential for this species to occur in areas of 
woodland in the Survey Area.
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Descriptions  Species/Community Habitat Requirements & Likelihood of Presence 

Eastern Cave Bat 
(Vespadelus troughtoni;
Vulnerable)

Present. The Eastern Cave Bat is found in a broad band on both 
sides of the Great Dividing Range from Cape York to Kempsey, 
with records from the New England Tablelands and the upper 
north coast of NSW.  The western limit appears to be the 
Warrumbungle Range, and there is a single record from southern 
NSW, east of the ACT (DEC 2007h). 

The species was found foraging in woodland in areas of the 
Survey Area which will not be affected by the Project. 

Emu
(Dromaius novaehollandiae)

Population in the NSW North 
Coast Bioregion 

Not Present. The Survey Area is not in NSW North Coast 
Bioregion.

Broad-toothed Rat (Mastagomys 
fuscus) population at Barrington 
Tops in the Gloucester, Scone and 
Dungog Local Government Areas 
(LGAs) 

Not Present. The Survey Area is outside the critical populations’ 
areas of Gloucester, Scone and Dungog Local Government Areas 
(LGAs). 

Acacia pendula (Weeping Myall) 
in the Hunter catchment 

Not Present. Not found in Survey Area. 

Endangered
populations  

E2

Eucalyptus camaldulensis in the 
Hunter catchment 

Not Present. Not found in Survey Area. 

Hunter Valley Acacia pendula
(Weeping Myall) Woodland of 
the Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Newnes Plateau Shrub Swamp in 
the Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Sub-tropical Coastal Floodplain 
Forest of the NSW north Coast 
bioregion

Not Present. Not found in Survey Area. 

Montane Peatlands and Swamps 
of the New England Tableland, 
NSW North Coast, Sydney Basin, 
South East Corner, South Eastern 
Highlands and Australian Alps 

Not Present. Not found in Survey Area. 

Swamp Oak Floodplain Forest of 
the NSW North Coast, Sydney 
Basin and South east Corner 
bioregions

Not Present. Not found in Survey Area. 

Littoral Rainforest in the NSW 
North Coast, Sydney Basin and 
South East Corner Bioregions 

Not Present. Not found in Survey Area. 

Warkworth Sands Woodland in 
the Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Hunter Lowland Redgum Forest 
(HLRF) in the Sydney Basin and 
NSW North Coast Bioregions 

Present in Survey Area.  

Endangered
Ecological
Communities  

Milton Ulladulla Subtropical 
Rainforest in the Sydney Basin 
Bioregion

Not Present. Not found in Survey Area. 
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Descriptions  Species/Community Habitat Requirements & Likelihood of Presence 

Lowland Rainforest on 
Floodplain in the NSW North 
Coast Bioregion 

Not Present. Not found in Survey Area. 

Quorrobolong Scribbly Gum 
Woodland in the Sydney Basin 
Bioregion

Not Present. Not found in Survey Area. 

Melaleuca armillaris Tall 
Shrubland in the Sydney Basin 
Bioregion

Not Present. Not found in Survey Area. 

Eastern Suburbs Banksia Scrub in 
the Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Blue Mountains Shale Cap Forest 
in the Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Kurri Sand Swamp Woodland in 
the Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Mount Gibraltar Forest in the 
Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Robertson Basalt Tall Open 
Forest in the Sydney Basin 
Bioregion

Not Present. Not found in Survey Area. 

Robertson Rainforest in the 
Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Southern Highlands Shale 
Woodlands in the Sydney Basin 
Bioregion

Not Present. Not found in Survey Area. 

Sydney Coastal Estuary Swamp 
Forest in the Sydney Basin 
Bioregion

Not Present. Not found in Survey Area. 

Sydney Freshwater Wetlands in 
the Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Shale gravel Transition Forest in 
the Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Moist Shale Woodland in the 
Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

White Box Yellow Box Blakely's 
Red Gum Woodland 

Not Present. Not found in Survey Area. 

Duffys Forest Ecological 
Community in the Sydney Basin 
Bioregion

Not Present. Not found in Survey Area. 

Illawarra Subtropical Rainforest 
in the Sydney Basin Bioregion 

Not Present. Not found in Survey Area. 

Cooks River/Castlereagh Ironbark 
Forest in the Sydney Basin 
Bioregion

Not Present. Not found in Survey Area. 

Coastal Saltmarsh in the NSW 
North Coast, Sydney Basin and 
South east Corner Bioregions 

Not Present. Not found in Survey Area. 
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Descriptions  Species/Community Habitat Requirements & Likelihood of Presence 

Freshwater Wetlands on Coastal 
Floodplains of the NSW North 
Coast, Sydney Basin and South 
East Corner bioregions 

Not Present. Not found in Survey Area. 

River - Flat Eucalypt Forest on 
Coastal Floodplains of the NSW 
North Coast, Sydney basin and 
South.

Not Present. Not found in Survey Area. 

Swamp Sclerophyll Forest on 
Coastal Floodplains of the NSW 
North Coast, Sydney Basin and 
South East Corner bioregions 

Not Present. Not found in Survey Area. 

Themeda grassland on sea cliffs 
and coastal headlands in the NSW 
North Coast, Sydney Basin and 
South East Corner Bioregions 

Not Present. Not found in Survey Area. 

Bangalay Sand Forest of the 
Sydney Basin and South East 
Corner bioregions 

Not Present. Not found in Survey Area. 

Critical
Habitat

nil

Source:  The Atlas of NSW Wildlife and Bionet searches and their definition under the NPW Act 1974 and the 
TSC Act 1995 for the Australian Map Grid (AMG) Coordinates  in Zone 56, MaxN 6423854 MinN 6413854 
MaxE 309264 MinE 299264. 



APPENDIX D
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Appendix D  
Plant Species Recorded in the Vegetation Communities of the Survey Area 

Family Species Common Name Spotted 
Gum - Grey 

Box
Woodland

Forest Red 
Gum

Woodland

Narrow leaved 
Ironbark 

Woodland/
Open Woodland 

Yellow 
Box & 

Grey Gum 
Woodland

Three-
awned
Grass

Grassland

Exotic
Grassland

/
Herbland

Drainage
line

Trees              

Casuarinaceae Allocasuarina leuhmannii Bull Oak  1 1 adj 1   r     

Casuarina glauca Swamp Oak  x           

Fabaceae Acacia decurrens     adj      r   

A. implexa Hickory Wattle  1 1 adj x        

A. salicina Cooba    adj  1    o   

Myrtaceae Angophora floribunda Rough-barked Apple    1 x  r     o 

*Corymbia citriodora Lemon-scented Gum       r      

C. maculata Spotted Gum 5 5     pl   pl   

Eucalyptus canaliculata Large-fruited Grey Gum      x  o     

E. crebra Narrow-leaved Ironbark     5 5      r 

E. melliodora Yellow Box        v  pl   

E. moluccana Grey Box 5  a adj  1   r  r c 

E. tereticornis Forest Red Gum   6 6  x r   o  r 

Rutaceae Geijera parviflora Wilga    adj         

Sterculiaceae Brachychiton populnea Kurrajong  1  adj 1 1       

Shrubs              

Amygdalaceae *Prunus sp. Cherry   1          

Asteraceae Cassinia aculeata Dolly Bush    1   r      
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Family Species Common Name Spotted 
Gum - Grey 

Box
Woodland

Forest Red 
Gum

Woodland

Narrow leaved 
Ironbark 

Woodland/
Open Woodland 

Yellow 
Box & 

Grey Gum 
Woodland

Three-
awned
Grass

Grassland

Exotic
Grassland

/
Herbland

Drainage
line

C. arcuata Sifton Bush    adj         

Olearia elliptica Sticky Daisy Bush     2        

Ozothamnus diosmifolius White Dogwood  1   1 1       

Chenopodiaceae Maireana microphylla       x o      

Chloanthaceae Spartothamnella juncea Bead Broom     2 2 r      

Dilleniaceae Hibbertia obtusifolia   2           

Epacridaceae Melichrus urceolata   2           

Euphorbiaceae Breynia oblongifolia Dwarfs Apples   1 adj x        

Fabaceae Bossiaea buxifolia   1  1         

(Faboideae) Daviesia ulicifolia Gorse Bitter Pea  2           

Jacksonia scoparia Dogwood     x        

Pultenaea microphylla   1           

(Mimosoideae) Acacia falcata Sickle Wattle 1   adj x 2 o      

A. paradoxa Kangaroo Thorn    adj 2     r   

Acacia sp.           r   

Myoporaceae Myoporum montanum Western Boobiala    1 2 1 r      

Oleaceae Notelaea microcarpa    1 1 2 2       

Pittosporaceae Bursaria spinosa Blackthorn  x adj x x        

Rubiaceae Canthium odoratum Iamboto      1       

Sapindaceae Dodonaea viscosa ssp 
angustifolia 

Narrow-leaved Hopbush      x       



Drayton Mine Extension   Appendix D 
Flora and Fauna Impact Assessment   April 2007 
for Anglo Coal (Drayton Management) Pty Ltd     Page 3 

Ref:  070515 Drayton EA FF Report.doc HANSEN BAILEY 

Family Species Common Name Spotted 
Gum - Grey 

Box
Woodland

Forest Red 
Gum

Woodland

Narrow leaved 
Ironbark 

Woodland/
Open Woodland 

Yellow 
Box & 

Grey Gum 
Woodland

Three-
awned
Grass

Grassland

Exotic
Grassland

/
Herbland

Drainage
line

Xanthorrhoeacea Xanthorrhoea sp. a grass tree     x        

Herbs / Ferns              

Sinopteridaceae Cheilanthes distans  2  2 1         

C. sieberi Rock Fern 2 2 2 1  x       

Herbs - Dicots              

Acanthaceae Brunoniella australis Purple Trumpet 2 1    1       

Rostellularia adscendens              

Aizoaceae *Galenia pubescens Galenia     2  o  o c v  

Asclepiadaceae *Gomphocarpus fruticosus Milkweed       r  r o   

Asteraceae *Bidens pilosa Farmer’s Friend; 
Cobbler’s Pegs 

2 1     o   o   

Calocephalus brownii         r     

Calotis cuneifolia Purple Burr-daisy 1            

C. lappulacea Yellow Burr-daisy 2 2  2 1  o      

*Carthamnus lanatus Saffron Thistle           o  

Chrysocephalum 
semipapposum 

Yellow Buttons  2  1 x 1 r  o    

*Cirsium vulgare Scotch Thistle         r r   

*Conyza bonariensis a Fleabane       o   o   

Glossogyne tannensis     2 2        

*Senecio madagascariensis Fireweed        r o r   
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Family Species Common Name Spotted 
Gum - Grey 

Box
Woodland

Forest Red 
Gum

Woodland

Narrow leaved 
Ironbark 

Woodland/
Open Woodland 

Yellow 
Box & 

Grey Gum 
Woodland

Three-
awned
Grass

Grassland

Exotic
Grassland

/
Herbland

Drainage
line

S. quadridentata  1            

Vernonia cinerea   1  2 x        

Vittadinia sp.  2   2 2 2 o   r   

Brassicaceae Lepidium sp.          o  o  

Cactaceae *Opuntia stricta Prickly Pear 2 1 3 2 2 2  r   o  

Campanulaceae Wahlenbergia communis a bluebell    2    o r    

Caryophyllaceae *Spergularia sp.           c   

Chenopodiaceae Atriplex suberecta           r   

Einadia hastata      2     r   

E. nutans ssp linifolia  2      o      

E. trigonos Fishweed 1     x  r o  o  

Enchylena tomentosa Ruby Saltbush     2 2    o   

Convolvulaceae Dichondra repens Kidney Weed 1            

Euphobiaceae Chamaesyce drummondii Caustic Weed  1           

Phyllanthus virgatus  1            

Fabaceae Desmodium brachypodum   2  adj x 3       

Desmodium varians Tick Trefoil 2  3  1        

*Trifolium sp.    2          

Lamiaceae Mentha satureioides  1  3          

Malvaceae *Modiola caroliniana           r   

Sida corrugata    3 3 2        
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Family Species Common Name Spotted 
Gum - Grey 

Box
Woodland

Forest Red 
Gum

Woodland

Narrow leaved 
Ironbark 

Woodland/
Open Woodland 

Yellow 
Box & 

Grey Gum 
Woodland

Three-
awned
Grass

Grassland

Exotic
Grassland

/
Herbland

Drainage
line

S. cunninghamii      1  o   o r  

*S. rhombifolia Paddys Lucerne adj  adj  2  c  o c o  

Myoporaceae Eremophila debile Winter Apple 3 1 2 3 2   o  r   

Oxalidaceae Oxalis chnoodes    1 1         

Polygonaceae Rumex brownii          r  r  

Rubiaceae Opercularia diphylla   2           

Scrophulariaceae Veronica calycina/plebeia      x        

Solanum cinereum    adj  1 1 o  o  c  

Stackhousiaceae Stackhousia viminea   2 1  x        

Thymeliaceae Pimelea curviflora   adj  2   o      

Verbenaceae *Verbena officinalis             r 

* Verbena sp. a Purpletop 1       r  r   

Herbs - 
Monocots 

             

Anthericaceae Laxmannia gracilis   3           

Commelinaceae Commelina cyanea Blue Wandering Jew 1 2 3 1       o  

Cyperaceae Cyperus gracilis  1            

Elaeocharis spacelata              

Fimbristylis dichotoma  1  1          

Iridaceae *Romulea rosea   1           

Juncaceae *Juncus acutus   x          v 
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Family Species Common Name Spotted 
Gum - Grey 

Box
Woodland

Forest Red 
Gum

Woodland

Narrow leaved 
Ironbark 

Woodland/
Open Woodland 

Yellow 
Box & 

Grey Gum 
Woodland

Three-
awned
Grass

Grassland

Exotic
Grassland

/
Herbland

Drainage
line

Lomandraceae Lomandra confertifolia ssp 
pallida

       r      

L. filiformis ssp filiformis Wattle Mat-rush 1 1      c     

L. filiformis ssp coriacea    1  x  o      

L. multiflora Many-flowered Mat-rush 2 2 3 2 2 3       

Phormiaceae Dianella longifolia  2    1        

D. prunina      1        

D. revoluta Paroo Lily 2 3  2 1 1       

Stypandra glauca   adj           

Poaceae Aristida jerichoensis a Three-awned Grass 4 5 6 6  5 v v v    

A. ramosa a Three-awned Grass  2 2 2 3 2 o o     

A. vagans a Three-awned Grass        o     

B. decipiens Pitted Bluegrass     1   r     

*Chloris gayana Rhodes Grass    1      v  c 

C. ventricosa Windmill Grass     2 2   c    

Cymbopogon refractus Barb-wire Grass 1  2 2 2 1 o c  o  r 

*Cynodon dactylon Couch Grass   adj 1   r   c c c 

Danthonia racemosa var. 
racemosa 

a Wallaby Grass 1   2         

D.  longifolia  2    3        

Danthonia sp. a Wallaby Grass    2 4 1  o     
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Family Species Common Name Spotted 
Gum - Grey 

Box
Woodland

Forest Red 
Gum

Woodland

Narrow leaved 
Ironbark 

Woodland/
Open Woodland 

Yellow 
Box & 

Grey Gum 
Woodland

Three-
awned
Grass

Grassland

Exotic
Grassland

/
Herbland

Drainage
line

Dichelachne micrantha Short-haired Plume Grass 1            

Digitaria brownii Cotton Panic Grass     5 5       

D. diffusa  2 2 2  2        

Elymus scaber Wheat Grass 1   1 1   r  r r  

Eragrostis leptostachya Paddock Love-grass 2 2 3 3  2  r     

Eragrostis sp.       1       

Eriochloa
pseudoaccrotricha 

Early Spring Grass            r 

*Melinus repens Red Natal Grass     x     c   

Microlaena stipoides Weeping Meadow-grass 1   3   o      

Panicum effusum     1  1 o  o  o  

P. maximum var. trioglume           o   

Paspalidium sp.       1       

*Paspalum dilatatum Paspalum            c 

*Pennisetum clandestinum Kikuyu          c o v 

*Phalaris sp Phalaris          o   

Phragmites australis Common Reed            o 

Poa sp.  1            

*Setaria verticillata Slender Pigeon Grass            r 

Sporobolus creber a Rats Tail Grass 1 2     o o  o   

Stipa aristiglumis a speargrass         c  o  
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Family Species Common Name Spotted 
Gum - Grey 

Box
Woodland

Forest Red 
Gum

Woodland

Narrow leaved 
Ironbark 

Woodland/
Open Woodland 

Yellow 
Box & 

Grey Gum 
Woodland

Three-
awned
Grass

Grassland

Exotic
Grassland

/
Herbland

Drainage
line

S. scabra a speargrass       r r     

S. verticillata Slender Bamboo Grass      1 r      

Poaceae ssp. unidentified grasses 2       o o v   

Typhaceae Typha domingensis Narrow-leaved Cumbungi            c 

T. orientalis Cumbungi  x           

Vines              

Convolvulaceae Convolvulus erubescens Blushing Bindweed     1     r   

Fabaceae Glycine canescens   2    2       

G. clandestina  1 1 1          

G. tabacina  1  2 2         

Hardenbergia violacea Purple Coral Pea    adj x 1    r   

Ranunculaceae Clematis glycinoides Travellers Joy     x        

Luzuriagaceae Eustrephus latifolius Wombat Berry     x        
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Key

Cover abundance in 20 x 20 metre quadrats Indicative frequency of occurrence in transects 

1 = Rare v = very common 

2 = occasional c = common 

3 = common o = occasional 

4 = very common but less than 5% r = Rare 

5 = 5 - 25% Cover  

6 = 26 - 50% cover  

x = species recorded in similar community elsewhere outside quadrat or transect 

adj = species recorded directly adjacent to 20 x 20 m quadrat 

* = introduced species  

pl = planted species  

Note: species listed without frequency or cover abundance were observed in Study Area outside quadrats or 
transects 



APPENDIX E 
Flora Species Recorded in the Hunter Lowland Redgum Forest
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Appendix E  
Number of Flora Species Recorded in the Hunter Lowland Redgum Forest 

Spotted Gum - Grey Box 
Woodland

Forest Gum 
Woodland

Narrow leaved 
Ironbark 

Woodland/ Open 
Woodland

Yellow Box & 
Grey Gum 
Woodland

Three-awned 
Grass

Grassland

Exotic
Grassland/
Herbland

Drainage
line

Drayton
Wildlife
Refuge

containing
HLRF

Angophora costata              

Austrodanthonia 
monticola  1  1 1 1 1 1 1 1    1 

Billardiera scandens               

Breynia oblongifolia  1 1 1 1   1      1 

Brunoniella australis    1 1         1 

Cheilanthes sieberi 
subsp. sieberi  1 1 1 1  1  1 1    1 

Corymbia maculata  1 1 1 1         1 

Cyanthillium 
cinereum              

Cymbopogon 
refractus    1 1   1  1 1 1 1 1 

Daviesia ulicifolia  1 1 1 1         1 

Desmodium varians               

Dichondra repens  1  1 1   1 1     1 

Digitaria parviflora               

Echinopogon 
caespitosus var.
caespitosus   1 1   1       1 
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Spotted Gum - Grey Box 
Woodland

Forest Gum 
Woodland

Narrow leaved 
Ironbark 

Woodland/ Open 
Woodland

Yellow Box & 
Grey Gum 
Woodland

Three-awned 
Grass

Grassland

Exotic
Grassland/
Herbland

Drainage
line

Drayton
Wildlife
Refuge

containing
HLRF

Entolasia stricta               

Eragrostis brownii               

Eragrostis
leptostachya  1  1          1 

Eucalyptus crebra      1 1 1      1 

E. moluccana  1  1 1    1     1 

E. punctata               

E. tereticornis  1 1 1 1         1 

Glycine clandestina  1 1  1          

Imperata cylindrica 
var. major  1 1 1 1  1       1 

Jacksonia scoparia  1  1 1         1 

Lagenifera stipitata               

Leucopogon 
juniperinus               

Lomandra longifolia   1            

Lomandra multiflora 
subsp. multiflora    1 1    1     1 

Microlaena stipoides 
var. stipoides  1  1 1         1 

Panicum simile               
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Spotted Gum - Grey Box 
Woodland

Forest Gum 
Woodland

Narrow leaved 
Ironbark 

Woodland/ Open 
Woodland

Yellow Box & 
Grey Gum 
Woodland

Three-awned 
Grass

Grassland

Exotic
Grassland/
Herbland

Drainage
line

Drayton
Wildlife
Refuge

containing
HLRF

Paspalidium distans               

Persoonia linearis               

Pomax umbellata    1 1         1 

Pratia purpurascens               

Solanum 
prinophyllum               

Themeda australis 1  1 1  1       1 

TOTAL SPECIES 14 9 18 17 2 6 5 5 3 1 1 1 19

Key

1 = species present  



APPENDIX F
Bird Species Recorded in the Survey Area
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Appendix F  
Bird Species Recorded in the Survey Area 

Common Name Scientific Name 
Spotted Gum - 

Grey Box 
Woodland

Forest Red 
Gum

Woodland

Yellow 
Box & 

Grey Gum 
Woodland

Narrow-
leaved 

Ironbark 
Woodland/

Open
Woodland

Exotic 
Grassland/
Herbland

Three-
awned
Grass 

Grassland

Delpah 
Dam

Delpah 
Dam plus 
drainage 

line

Revegetation 
Site (Acacias) 

North 

Revegetation 
Site

(Acacias) 
South 

Musk Duck Biziura  lobata                         A A       

Black Swan Cygnus atratus                           C       

Australian 
Wood Duck 

Chenonetta  
jubata                         B   B     

Pacific Black 
Duck 

Anas
superciliosa                           B B     

Australasian 
Shoveler Anas rhynchotis                         A         

Grey Teal A. gracilis                           B B     

Hardhead Aythya australis                           C B     

Australasian 
Grebe 

Tachybaptus 
novaehollandia
e

                            A     

Hoary-headed 
Grebe 

Poliocephalus 
poliocephalus                           C       

Little Pied 
Cormorant 

Phalacrocorax  
melanoleucos                         B A       

Little Black 
Cormorant 

Phalacrocorax  
sulcirostris                         A         

White-faced Egretta                             A     
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Common Name Scientific Name 
Spotted Gum - 

Grey Box 
Woodland

Forest Red 
Gum

Woodland

Yellow 
Box & 

Grey Gum 
Woodland

Narrow-
leaved 

Ironbark 
Woodland/

Open
Woodland

Exotic 
Grassland/
Herbland

Three-
awned
Grass 

Grassland

Delpah 
Dam

Delpah 
Dam plus 
drainage 

line

Revegetation 
Site (Acacias) 

North 

Revegetation 
Site

(Acacias) 
South 

Heron novaehollandia
e

Black-
shouldered 
Kite

Elanus  
axillaris                       A           

Collared 
Sparrowhawk 

Accipiter
cirrhocephalus                                   

Wedge-tailed 
Eagle Aquila audax               A A                 

Brown Falcon Falco berigora                             A     

Nankeen 
Kestrel F. cenchroides                       A           

Dusky 
Moorhen 

Gallinula 
tenebrosa                         A         

Eurasian Coot Fulica atra                         C C       

Black-winged 
Stilt

Himantopus 
himantopus                           A       

Masked 
Lapwing Vanellus miles                           A       

Little Lorikeet Glossopsitta 
pusilla   B                               

Eastern Rosella Platycercus 
eximius A A         A A A     A       A   
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Common Name Scientific Name 
Spotted Gum - 

Grey Box 
Woodland

Forest Red 
Gum

Woodland

Yellow 
Box & 

Grey Gum 
Woodland

Narrow-
leaved 

Ironbark 
Woodland/

Open
Woodland

Exotic 
Grassland/
Herbland

Three-
awned
Grass 

Grassland

Delpah 
Dam

Delpah 
Dam plus 
drainage 

line

Revegetation 
Site (Acacias) 

North 

Revegetation 
Site

(Acacias) 
South 

White-throated 
Needletail 

Hirundapus 
caudacutus A A      A A          A           

Laughing 
Kookaburra 

Dacelo 
novaeguineae A               A                 

Sacred 
Kingfisher 

Todiramphus
sanctus A                                 

Rainbow Bee-
eater Meops ornatus                A  

Superb Fairy-
wren 

Malurus 
cyaneus A B B   A B   A             A   B 

Spotted 
Pardalote

Pardalotus 
punctatus A       A A   A                   

Striated
Pardalote P. striatus               A                   

Weebill Smicrornis 
brevirostris             A A                   

Western 
Gerygone Gerygone fusca                               A   

Yellow-
rumped 
Thornbill 

Acanthiza 
chrysorrhoa             B B               B   

Striated
Thornbill A. lineata B                                 
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Common Name Scientific Name 
Spotted Gum - 

Grey Box 
Woodland

Forest Red 
Gum

Woodland

Yellow 
Box & 

Grey Gum 
Woodland

Narrow-
leaved 

Ironbark 
Woodland/

Open
Woodland

Exotic 
Grassland/
Herbland

Three-
awned
Grass 

Grassland

Delpah 
Dam

Delpah 
Dam plus 
drainage 

line

Revegetation 
Site (Acacias) 

North 

Revegetation 
Site

(Acacias) 
South 

Red Wattlebird Anthochaera 
carunculata   A     A                         

Noisy Friarbird Philemon 
corniculatus A A     A A     A                 

Noisy Miner Manorina 
melanocephala A B B     B     B   B             

White-plumed 
Honeyeater

Lichenostomus 
penicillatus B B       A                       

Brown-headed 
Honeyeater

Melithreptus 
brevirostris A                                 

Eastern
Spinebill 

Acanthorhynch
us tenuirostris   A                               

Golden 
Whistler 

Pachycephala 
pectoralis                               A   

Rufous 
Whistler P. rufiventris                 A             A   

Magpie-lark Grallina 
cyanoleuca A A A   A                         

Willie Wagtail Rhipidura 
leucophrys A   A     A A A A A           A A 

Black-faced 
Cuckoo-shrike 

Coracina 
novaehollandiae   A     A     A                   
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Common Name Scientific Name 
Spotted Gum - 

Grey Box 
Woodland

Forest Red 
Gum

Woodland

Yellow 
Box & 

Grey Gum 
Woodland

Narrow-
leaved 

Ironbark 
Woodland/

Open
Woodland

Exotic 
Grassland/
Herbland

Three-
awned
Grass 

Grassland

Delpah 
Dam

Delpah 
Dam plus 
drainage 

line

Revegetation 
Site (Acacias) 

North 

Revegetation 
Site

(Acacias) 
South 

Dusky 
Woodswallow 

Artamus
cyanopterus B                                 

Grey 
Butcherbird 

Cracticus 
torquatus     A           A                 

Pied
Butcherbird C. nigrogularis A A A   A       A     A           

Australian 
Magpie 

Gymnorhina 
tibicen A A A     A   A     A A       A   

Pied
Currawong 

Strepera 
graculina   A A           A                 

Australian 
Raven 

Corvus 
coronoides A   A   A A A A     A A       A   

White-winged 
Chough 

Corcorax 
melanorhampho
s

B B B                             

Richard’s Pipit 
Anthus
novaeseelandia
e

                  A               

Double-barred 
Finch 

Taeniopygia 
bichenovii               A                   

Diamond 
Firetail

Stagonopleura 
guttata A                                 
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Common Name Scientific Name 
Spotted Gum - 

Grey Box 
Woodland

Forest Red 
Gum

Woodland

Yellow 
Box & 

Grey Gum 
Woodland

Narrow-
leaved 

Ironbark 
Woodland/

Open
Woodland

Exotic 
Grassland/
Herbland

Three-
awned
Grass 

Grassland

Delpah 
Dam

Delpah 
Dam plus 
drainage 

line

Revegetation 
Site (Acacias) 

North 

Revegetation 
Site

(Acacias) 
South 

Mistletoebird Dicaeum 
hirundinaceum A A                               

Welcome 
Swallow

Hirundo 
neoxena A A           A     A             

Fairy Martin H. ariel A                                 

Golden-headed 
Cisticola Cisticola exilis                             A     

Species of concern are in bold (Refer Section 4.3.2 for detail). 

A6* - No birds recorded during survey. 

Abundance Codes:  

A = 1 - 5 individuals 

B = 6 - 20 individuals 

C = 21 - 50 individuals 

D = 51 - 100 individuals 



APPENDIX G 
Fauna other than Birds Recorded in the Survey Area 
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Appendix G 
Fauna Species (other than Birds) Recorded in the Survey Area (February 2007) 

 Targeted Field Searches  

Common Name Scientific
Name 

TSC Act 
Status1 

(other than 
Common) 

EPBC Act 
Status1 (other 

than 
Common) 

Number of 
Individuals2

Elliot 
Traps 

Hair
Tubes

Call 
Playback

Spot-
lighting

Anabat 
Recordings 

Opportunistic 
Searches 

Squirrel Glider Petaurus 
norfolcensis V  5 EB 1 

EB 3     

Brown Antechinus Antechinus 
stuartii   1 EB 1      

Common Brushtail 
Possum 

Trichosurus 
vulpecula   A EB 3 

EB 6    

Eastern Grey Kangaroo Macropus 
giganteus   A      

Red Necked Wallaby  M.
rufogriseus   A      

Common Wallaroo M. robustus   A      

Short beaked Echidna Tachyglossus 
aculeatus   1      

Unidentified Bandicoot Isoodon/Pera
meles sp.         

European rabbit Oryctolagus 
cuniculus U, KTP KTP A      

European hare Lepus
europaeus U U A      

European Red Fox Vulpes vulpes U, KTP KTP 1      
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 Targeted Field Searches  

Common Name Scientific
Name 

TSC Act 
Status1 

(other than 
Common) 

EPBC Act 
Status1 (other 

than 
Common) 

Number of 
Individuals2

Elliot 
Traps 

Hair
Tubes

Call 
Playback

Spot-
lighting

Anabat 
Recordings 

Opportunistic 
Searches 

Grey-headed Flying 
Fox

Pteropus 
poliocephalus V V 1      

Yellow-bellied Sheath-
tailed Bat 

Saccolaimus 
flaviventris V  N/A     

East-coast Free-tailed 
Bat

Mormopterus 
norfolkensis V  N/A     

Eastern Free-tailed Bat Mormopterus 
species 2   N/A     

Southern Free-tailed 
Bat

Mormopterus 
species 4   N/A     

White-striped Free-
tailed Bat 

Tadarida 
australis   N/A     

Gould’s Wattled Bat Chalinolobus 
gouldii   N/A     

Chocolate Wattled Bat C. morio   N/A     

Eastern Bent-winged 
Bat

Miniopterus 
schreibersii 
oceansensis 

V  N/A     

Unidentified Long-
eared Bat 

Nyctophilus
species   N/A     

Greater Broad-nosed 
Bat

Scoteanax 
rueppellii V  N/A     

Inland Broad-nosed Scotorepens   N/A     
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 Targeted Field Searches  

Common Name Scientific
Name 

TSC Act 
Status1 

(other than 
Common) 

EPBC Act 
Status1 (other 

than 
Common) 

Number of 
Individuals2

Elliot 
Traps 

Hair
Tubes

Call 
Playback

Spot-
lighting

Anabat 
Recordings 

Opportunistic 
Searches 

Bat balstoni 

Eastern Broad-nosed 
Bat S. orion   N/A     

Southern Forest Bat Vespadelus 
regulus   N/A     

Eastern Cave Bat V. troughtoni V  N/A     

Little Forest Bat V. vulturnus   N/A     

Eastern Stone Gecko Diplodactylus
vittatus   1      

Long-necked Tortoise Chelodina 
longicollis   1      

1All native fauna are protected by legislation; V = Vulnerable; U = Unprotected (feral); KTP = Key Threatening Process under the TSC and EPBC Act. 
2A = Abundant species, found widespread; N/A = Information from bat call sequences, hence the number of individuals cannot be determined.  

1 = one species present 



APPENDIX H 
Assessment of Significance (EP&A Act)
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Appendix H 
Assessment of Significance (EP&A Act) 

Several TSC-listed species were found within the Study Area. Accordingly, Section 5A of the EP&A 
Act and Section 94 of the TSC Act Assessments of Significance were undertaken for these species 
(Table H-1 to Table H-11).

Table H-1 
Assessments of Significance of the Hunter Lowland Redgum Forest (HLRF) 

Section 5A of EP&A Act   

In the case of a Threatened species, 
whether the life cycle of the species 
is likely to be disrupted such that a 
viable local population of the 
species is likely to be placed at risk 
of extinction. 

N/A

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

The northern Hunter Lowland Redgum Forest (HLRF) in the Survey 
Area consists mostly of young regrowth with only a few shrubs present. 
The vegetation is already highly disturbed due to its proximity to mining 
operations.  It contains infrastructure such as run-off drains, cleared areas 
for pipelines, and small stockpiles of soil. The woodland is also 
intersected by tracks and roads. The habitat values of this woodland are 
therefore low.  

HLRF is restricted to scattered stands in the Hunter Valley totalling 
approximately 500 ha.   

The Project requires the removal of two areas of HLRF, totalling 1.3 ha.  
The following two areas will be cleared (Figure 3):

Approximately 0.3 ha of the HLRF community west of the coal 
stockpiles;

A 1 ha stand of HLRF north of the Industrial Dam. 

Clearing of this vegetation is not expected to place this ecological 
community at risk of extinction, given the small area to be cleared, the 
existing disturbance that it is subject to, and the fact that the vegetation is 
largely regrowth.   

In addition, this community is represented in the 114 ha Drayton Wildlife 
Refuge containing HLRF north of the Survey Area  Drayton will 
conserve and manage this area of vegetation (Section 6.4.4).  This will be 
effective mitigation for the loss of 1.3 ha of regrowth HLRF associated 
with the Project.   
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Section 5A of EP&A Act   

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, 

HLRF is restricted to scattered stands in the Hunter Valley, totalling 
approximately 500 ha.  1.3 ha of HLRF will be removed as a result of the 
Project.  This is approximately 0.3% of the total area remaining and is 
not considered to be a significant proportion.   

The HLRF vegetation in the Survey Area is adjacent to existing mining 
activities and is already isolated from other areas of HLRF vegetation.  It 
is, however, connected to a corridor of woodland vegetation that extends 
to the north to the Drayton Wildlife Refuge containing HLRF.  The 
clearing required as part of the Project will not affect this connection.  In 
addition, the HLRF vegetation remaining within the Survey Area will be 
delineated and managed to enhance its habitat values (Section 6.4.2). 

The HLRF vegetation in the Survey Area is already highly disturbed due 
to its proximity to mining operations.  The habitat values of this 
vegetation are therefore low and removal of 1.3 ha of this vegetation is 
not considered to be a significant impact.  This assessment is made in 
light of the fact that Drayton will conserve and manage the 114 ha 
Drayton Wildlife Refuge containing HLRF north of the Survey Area.   

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

N/A

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or threat 
abatement plan, 

N/A

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. 

Key threatening processes (KTP) are listed in Schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the Project. However, only a small proportion of the HLRF within 
the Survey Area is proposed to be cleared. Therefore, the action does 
significantly increase the impact of this KTP.  

Note also that Drayton has previously set aside land for conservation 
purposes including an area of the Drayton Wildlife Refuge containing 
HLRF vegetation.  The management and protection of this area of 
vegetation is effective mitigation for the loss of regrowth HLRF 
associated with the Project.   
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Table H-2 
Assessments of Significance for the Diamond Firetail (Stagonopleura guttata)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened 
species, whether the life cycle of 
the species is likely to be 
disrupted such that a viable local 
population of the species is likely 
to be placed at risk of extinction.  

Only a small proportion of the vegetation utilised by the Diamond Firetail 
will be removed.  The Diamond Firetail build nests in shrubby 
understorey and the birds roost in dense shrubs. The woodland vegetation 
in the Study Area tends to lack a dense shrub layer and is not optimal 
habitat for this species.  The Diamond Firetail may use the water from the 
dams in the Survey Area, which will not be removed by the Project. 

A more suitable breeding area is located in the HLRF woodland to the 
north of the Survey Area, which is part of the Drayton Wildlife Refuge.  
This area will be conserved and managed as part of Drayton’s ongoing 
operations. This area of remnant vegetation provides important wildlife 
habitat for a number of species, including Diamond Firetail. 

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A
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Section 5A of EP&A Act  Impact considered 

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, 

The woodland where the Diamond Firetails were recorded will be 
partially cleared by the Project. However, the dam where the birds were 
seen drinking will remain in place. 

The woodland habitat identified in the Survey Area is at the edge of an 
area of better quality habitat to the north of the Survey Area (i.e. the 114 
ha area of the Drayton Wildlife Refuge containing HLRF).  The Drayton 
Wildlife Refuge will be conserved and managed as part of Drayton’s 
ongoing operations and will continue to provide important, good quality, 
wildlife habitat for a number of species, including the Diamond Firetail. 

Clearing of a small area of woodland vegetation at the edge of this larger 
habitat area is thus not likely to lead to the isolation or fragmentation of 
any significant habitat for this species.   

The Diamond Firetail is widely distributed in NSW, with a concentration 
of records from the Northern, Central and Southern Tablelands, the 
Northern, Central and South Western Slopes and the North West Plains 
and Riverina (Pizzy and Knight 2003). Diamond Firetails are not 
commonly found in coastal districts, though there are records of 
populations near Sydney, the Hunter Valley and the Bega Valley. This 
species has a scattered distribution over the rest of NSWand is also found 
in the Australian Capital Territory, Queensland, Victoria and South 
Australia and up into southern New Guinea. 

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or 
threat abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006a).  It is unlikely that the Project would 
interfere with the recovery of this species.    

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. 

Key threatening processes (KTP) are listed on schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the action. However, only a small proportion of native vegetation is 
proposed to be cleared, therefore, the action does significantly increase 
the impact of this KTP.  

It should be noted that the HLRF woodland to the north of the Survey 
Area, which is part of the Drayton Wildlife Refuge, contains suitable 
habitat for the Diamond Firetail.  This area will be conserved and 
managed as part of Drayton’s ongoing operations and will offset the loss 
of habitat resulting from the Project.  
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Table H-3 
Assessments of Significance for the Squirrel Glider (Petaurus norfolcensis)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened species, 
whether the life cycle of the 
species is likely to be disrupted 
such that a viable local population 
of the species is likely to be placed 
at risk of extinction.  

Squirrel Gliders were restricted to an area of woodland vegetation located 
between the coal stockpiles and rail loop.  The remainder of the Survey 
Area does not contain significant habitat for this species and they were 
not located elsewhere in the Survey Area, despite targeted searches.  The 
area of vegetation within which Squirrel Gliders were located will not be 
disturbed by the Project and will be delineated and managed to enhance 
its flora and fauna values as part of the Project.  Further, there is ample 
woodland habitat available for this species beyond the area disturbed by 
the Project, particularly in the area of the Drayton Wildlife Refuge 
containing HLRF vegetation. 

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A
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Section 5A of EP&A Act  Impact considered 

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, 

Squirrel Gliders were restricted to an area of woodland vegetation located 
between the coal stockpiles and rail loop.  The remainder of the Survey 
Area does not contain significant habitat for this species and they were 
not located elsewhere in the Survey Area, despite targeted searches.  The 
area of vegetation within which Squirrel Gliders were located will not be 
disturbed by the Project.  The Project will consequently not remove or 
modify any habitat for this species. 

The Project is an extension to an existing mining operation.  The area of 
habitat within which the Squirrel Glider was found is already isolated and 
fragmented as it is located within an infrastructure area of the current 
open cut mine and the Project will not isolate or fragment this area 
further.  The area will be delineated and managed to enhance its flora and 
fauna values as part of the Project.   

There is ample woodland habitat available for this species in the area of 
the Drayton Wildlife Refuge containing HLRF vegetation.  The Drayton 
Wildlife Refuge will be conserved and managed as part of Drayton’s 
ongoing operations and will continue to provide important, good quality 
wildlife habitat for a number of species, including the Squirrel Glider. 

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or threat 
abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006b).  It is unlikely that the Project would 
interfere with the recovery of this species.    

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

The proposed development will involve the clearing of native vegetation, 
which is a listed Key threatening process (KTP) under the TSC Act.  
However, the area of vegetation within which Squirrel Gliders were 
located will not be cleared as part of the Project.   

Further, there is ample woodland habitat available for this species in the 
area of the Drayton Wildlife Refuge containing HLRF vegetation.  The 
Drayton Wildlife Refuge will be conserved and managed as part of 
Drayton’s ongoing operations and will continue to provide important, 
good quality wildlife habitat for a number of species, including the 
Squirrel Glider. 
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Table H-4 
Assessments of Significance for the Grey-headed Flying Fox (Pteropus poliocephalus)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened species, 
whether the life cycle of the 
species is likely to be disrupted 
such that a viable local population 
of the species is likely to be placed 
at risk of extinction.  

The Grey-headed Flying Fox roosts in large camps, none of which are 
present in the Survey Area.  These bats may use the Survey Area for 
feeding on flowering and fruiting native trees, but none of the woodland 
vegetation to be cleared as part of the Project is critical habitat for the 
Grey-headed Flying Fox.  There is ample woodland habitat available for 
this species beyond the area disturbed by the Project, particularly in the 
Drayton Wildlife Refuge containing HLRF.   

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A

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, 

The woodland habitat identified in the Survey Area is at the edge of an 
area of better quality habitat to the north of the Survey Area (i.e. the 114 
ha area of the Drayton Wildlife Refuge containing HLRF).  The Drayton 
Wildlife Refuge will be conserved and managed as part of Drayton’s 
ongoing operations and will continue to provide important, good quality 
wildlife habitat for a number of species, including the Grey-headed 
Flying Fox. 

Clearing of a small area of woodland vegetation at the edge of this larger 
habitat area is thus not likely to lead to the isolation or fragmentation of 
any significant habitat for this species.   

The habitat to be removed is not significant to the long term survival of 
this species as it provides only a small proportion of suitable foraging 
habitat.   Large areas of potential flowering/fruiting trees still exist on 
Drayton Mine and the HLRF area of the Drayton Wildlife Refuge also 
offers a large amount of habitat that will be protected.  
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Section 5A of EP&A Act  Impact considered 

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or threat 
abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006c).  It is unlikely that the Project would 
interfere with the recovery of this species.    

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. 

Key threatening processes (KTP) are listed on schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the action. However, only a small proportion of native vegetation is 
proposed to be cleared, therefore, the action does significantly increase 
the impact of this KTP.  

It should be noted that the HLRF woodland to the north of the Survey 
Area, which is part of the Drayton Wildlife Refuge, contains suitable 
habitat for the Grey-headed Flying Fox.  This area will be conserved and 
managed as part of Drayton’s ongoing operations and will offset the loss 
of habitat resulting from the Project.  
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Table H-5 
Assessments of Significance for the Yellow-bellied Sheath-tailed Bat (Saccolaimus flaviventris)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened species, 
whether the life cycle of the 
species is likely to be disrupted 
such that a viable local population 
of the species is likely to be placed 
at risk of extinction.  

Although the habitat where the Yellow-bellied Sheath-tailed Bat was 
recorded will be cleared as part of the Project, this small HLRF-remnant 
(0.3 ha) is not considered significant habitat for this species. 

The Yellow-bellied Sheath-tailed Bat is an open-space forager and does 
not depend on dense vegetation to forage.  It roosts in tree hollows.  The 
loss of the HLRF will not impact on important roosting and foraging 
habitat. The young HLRF regrowth did not have old trees to provide 
hollows for roosting. 

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A
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Section 5A of EP&A Act  Impact considered 

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, 

The woodland habitat identified in the Survey Area is at the edge of an 
area of better quality habitat to the north of the Survey Area (i.e. the 114 
ha area of the Drayton Wildlife Refuge containing HLRF).  The Drayton 
Wildlife Refuge will be conserved and managed as part of Drayton’s 
ongoing operations and will continue to provide important, good quality 
wildlife habitat for a number of species, including the Yellow-bellied 
Sheath-tailed Bat. 

Clearing of a small area of woodland vegetation at the edge of this larger 
habitat area is thus not likely to lead to the isolation or fragmentation of 
any significant habitat for this species.   

The habitat to be removed is not significant to the long term survival of 
this species as it provides only a small proportion of suitable foraging 
habitat for this species.  Large areas of potential foraging and roosting 
habitat still exist in the Drayton Wildlife Refuge containing HLRF. 

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or threat 
abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006d).  It is unlikely that the Project would 
interfere with the recovery of this species.    

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. 

Key threatening processes (KTP) are listed on schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the action. However, only a small proportion of native vegetation is 
proposed to be cleared, therefore, the action does significantly increase 
the impact of this KTP.  

It should be noted that the HLRF woodland to the north of the Survey 
Area, which is part of the Drayton Wildlife Refuge, contains suitable 
habitat for the Yellow-bellied Sheath-tailed Bat.  This area will be 
conserved and managed as part of Drayton’s ongoing operations and will 
offset the loss of habitat resulting from the Project. 
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Table H-6 
Assessments of Significance for the East-coast Free-tailed Bat (Mormopterus norfolkensis)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened species, 
whether the life cycle of the 
species is likely to be disrupted 
such that a viable local population 
of the species is likely to be placed 
at risk of extinction.  

The area in which the East-coast Free-tailed Bat was recorded will not be 
impacted by the Project.  This species may utilise other areas of 
woodland vegetation within the Survey Area, however this habitat is 
generally poor quality and removal of any of this vegetation will not have 
a significant adverse effect on the species.  Therefore, it is considered that 
the Project will not have an adverse effect on the life cycle of this species 
such that a viable local population is likely to be placed at risk of 
extinction. 

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A



Drayton Mine Extension   Appendix H 
Flora and Fauna Impact Assessment   April 2007 
for Anglo Coal (Drayton Management) Pty Ltd     Page 12 

Ref:  070515 Drayton EA FF Report.doc HANSEN BAILEY 

Section 5A of EP&A Act  Impact considered 

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, 

The woodland habitat identified in the Survey Area is at the edge of an 
area of better quality habitat to the north of the Survey Area (i.e. the 114 
ha area of the Drayton Wildlife Refuge containing HLRF).  The Drayton 
Wildlife Refuge will be conserved and managed as part of Drayton’s 
ongoing operations and will continue to provide important, good quality 
wildlife habitat for a number of species, including the East-coast Free-
tailed Bat. 

Clearing of a small area of woodland vegetation at the edge of this larger 
habitat area is thus not likely to lead to the isolation or fragmentation of 
any significant habitat for this species.   

The habitat to be removed is not significant to the long term survival of 
this species as it provides only a small proportion of suitable foraging 
habitat for this species.  Large areas of potential foraging and roosting 
habitat still exist at the Drayton Wildlife Refuge containing HLRF. 

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or threat 
abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006e).  It is unlikely that the Project would 
interfere with the recovery of this species.    

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. 

Key threatening processes (KTP) are listed on schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the action. However, only a small proportion of native vegetation is 
proposed to be cleared, therefore, the action does significantly increase 
the impact of this KTP.  

It should be noted that the HLRF woodland to the north of the Survey 
Area, which is part of the Drayton Wildlife Refuge, contains suitable 
habitat for the East-coast Free-tailed Bat.  This area will be conserved and 
managed as part of Drayton’s ongoing operations and will offset the loss 
of habitat resulting from the Project. 
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Table H-7 
Assessments of Significance for the Eastern Bent-winged Bat (Miniopterus schreibersii oceanensis)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened 
species, whether the life cycle of 
the species is likely to be 
disrupted such that a viable local 
population of the species is likely 
to be placed at risk of extinction.  

The area in which the Eastern Bent-winged Bat was recorded will not be 
impacted by the Project.  This species may utilise other areas of 
woodland vegetation within the Survey Area, however this habitat is 
generally poor quality and removal of any of this vegetation will not have 
a significant adverse effect on the species.  Therefore, it is considered that 
the proposed development will not have an adverse effect on the life 
cycle of this species such that a viable local population is likely to be 
placed at risk of extinction. 

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A
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Section 5A of EP&A Act  Impact considered 

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, 

The woodland habitat identified in the Survey Area is at the edge of an 
area of better quality habitat to the north of the Survey Area (i.e. the 114 
ha area of the Drayton Wildlife Refuge containing HLRF).  The Drayton 
Wildlife Refuge will be conserved and managed as part of Drayton’s 
ongoing operations and will continue to provide important, good quality 
wildlife habitat for a number of species, including the Eastern Bent-
winged Bat. 

Clearing of a small area of woodland vegetation at the edge of this larger 
habitat area is thus not likely to lead to the isolation or fragmentation of 
any significant habitat for this species.   

The habitat to be removed is not significant to the long term survival of 
this species as it provides only a small proportion of suitable foraging 
habitat for this species.  Large areas of potential foraging and roosting 
habitat still exist at the Drayton Wildlife Refuge containing HLRF. 

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or 
threat abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006f).  It is unlikely that the Project would interfere 
with the recovery of this species.    

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. 

Key threatening processes (KTP) are listed on schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the action. However, only a small proportion of native vegetation is 
proposed to be cleared, therefore, the action does significantly increase 
the impact of this KTP.  

It should be noted that the HLRF woodland to the north of the Survey 
Area, which is part of the Drayton Wildlife Refuge, contains suitable 
habitat for the Eastern Bent-winged Bat.  This area will be conserved and 
managed as part of Drayton’s ongoing operations and will offset the loss 
of habitat resulting from the Project. 



Drayton Mine Extension   Appendix H 
Flora and Fauna Impact Assessment   April 2007 
for Anglo Coal (Drayton Management) Pty Ltd     Page 15 

Ref:  070515 Drayton EA FF Report.doc HANSEN BAILEY 

Table H-8 
Assessments of Significance for the Greater Broad-nosed Bat (Scoteanax rueppellii)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened species, 
whether the life cycle of the 
species is likely to be disrupted 
such that a viable local population 
of the species is likely to be placed 
at risk of extinction.  

The area in which the Greater Broad-nosed Bat was recorded will not be 
impacted by the Project.  This species may utilise other areas of 
woodland vegetation within the Survey Area, however this habitat is 
generally poor quality and removal of any of this vegetation will not have 
a significant adverse effect on the species.  Therefore, it is considered that 
the Project will not have an adverse effect on the life cycle of this species 
such that a viable local population is likely to be placed at risk of 
extinction. 

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A
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Section 5A of EP&A Act  Impact considered 

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, 

The woodland habitat identified in the Survey Area is at the edge of an 
area of better quality habitat to the north of the Survey Area (i.e. the 114 
ha area of the Drayton Wildlife Refuge containing HLRF).  The Drayton 
Wildlife Refuge will be conserved and managed as part of Drayton’s 
ongoing operations and will continue to provide important, good quality, 
wildlife habitat for a number of species, including the Greater Broad-
nosed Bat. 

Clearing of a small area of woodland vegetation at the edge of this larger 
habitat area is thus not likely to lead to the isolation or fragmentation of 
any significant habitat for this species.   

The habitat to be removed is not significant to the long term survival of 
this species as it provides only a small proportion of suitable foraging 
habitat for this species.  Large areas of potential foraging and roosting 
habitat still exist at the Drayton Wildlife Refuge containing HLRF. 

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or threat 
abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006g).  It is unlikely that the Project would 
interfere with the recovery of this species.    

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. 

Key threatening processes (KTP) are listed on schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the action. However, only a small proportion of native vegetation is 
proposed to be cleared, therefore, the action does significantly increase 
the impact of this KTP.  

It should be noted that the HLRF woodland to the north of the Survey 
Area, which is part of the Drayton Wildlife Refuge, contains suitable 
habitat for the Greater Broad-nosed Bat.  This area will be conserved and 
managed as part of Drayton’s ongoing operations and will offset the loss 
of habitat resulting from the Project. 
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Table H-9 
Assessments of Significance for the Eastern Cave Bat (Vespadelus troughtoni)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened 
species, whether the life cycle of 
the species is likely to be 
disrupted such that a viable local 
population of the species is likely 
to be placed at risk of extinction.  

The Eastern Cave Bat does not roost on site as it does not provide suitable 
roost habitat, such as caves or disused underground mines.  These bats 
may use the Survey Area for foraging, but it is not critical habitat for 
them.   

The area in which the Eastern Cave Bat was recorded will not be 
impacted by the Project.  This species may utilise other areas of 
woodland vegetation within the Survey Area, however this habitat is 
generally poor quality and removal of any of this vegetation will not have 
a significant adverse effect on the species.  Therefore, it is considered that 
the Project will not have an adverse effect on the life cycle of this species 
such that a viable local population is likely to be placed at risk of 
extinction. 

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A
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Section 5A of EP&A Act  Impact considered 

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, 

The woodland habitat identified in the Survey Area is at the edge of an 
area of better quality habitat to the north of the Survey Area (i.e. the 114 
ha area of the Drayton Wildlife Refuge containing HLRF).  The Drayton 
Wildlife Refuge will be conserved and managed as part of Drayton’s 
ongoing operations and will continue to provide important, good quality, 
wildlife habitat for a number of species, including the Eastern Cave Bat. 

Clearing of a small area of woodland vegetation at the edge of this larger 
habitat area is thus not likely to lead to the isolation or fragmentation of 
any significant habitat for this species.   

The habitat to be removed is not significant to the long term survival of 
this species as it provides only a small proportion of suitable foraging 
habitat for this species.  Large areas of potential foraging and roosting 
habitat still exist at the Drayton Wildlife Refuge containing HLRF. 

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or 
threat abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006h).  It is unlikely that the Project would 
interfere with the recovery of this species.    

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. 

Key threatening processes (KTP) are listed on schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the action. However, only a small proportion of native vegetation is 
proposed to be cleared, therefore, the action does significantly increase 
the impact of this KTP.  

It should be noted that the HLRF woodland to the north of the Survey 
Area, which is part of the Drayton Wildlife Refuge, contains suitable 
habitat for the Eastern Cave Bat.  This area will be conserved and 
managed as part of Drayton’s ongoing operations and will offset the loss 
of habitat resulting from the Project. 



Drayton Mine Extension   Appendix H 
Flora and Fauna Impact Assessment   April 2007 
for Anglo Coal (Drayton Management) Pty Ltd     Page 19 

Ref:  070515 Drayton EA FF Report.doc HANSEN BAILEY 

Table H-10 
Assessments of Significance for the Eastern Long-eared Bat (Nyctophilus timoriensis)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened 
species, whether the life cycle of 
the species is likely to be 
disrupted such that a viable local 
population of the species is likely 
to be placed at risk of extinction.  

The Eastern Long-eared Bat roosts in tree hollows and crevices or under 
bark (DEC 2007k).  The majority of woodland to be cleared as part of the 
Project is regrowth vegetation, with only a small number of hollow-
bearing trees.  Removal of this woodland is therefore unlikely to have an 
adverse effect on the life cycle of this species such that a viable local 
population is likely to be placed at risk of extinction. 

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A
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Section 5A of EP&A Act  Impact considered 

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, 

The woodland habitat identified in the Survey Area is at the edge of an 
area of better quality habitat to the north of the Survey Area (i.e. the 114 
ha area of the Drayton Wildlife Refuge containing HLRF).  The Drayton 
Wildlife Refuge will be conserved and managed as part of Drayton’s 
ongoing operations and will continue to provide important, good quality, 
wildlife habitat for a number of species, including the Eastern Long-eared 
Bat.

Clearing of a small area of woodland vegetation at the edge of this larger 
habitat area is thus not likely to lead to the isolation or fragmentation of 
any significant habitat for this species.   

The habitat to be removed is not significant to the long term survival of 
this species as it provides only a small proportion of suitable foraging 
habitat for this species.  Large areas of potential foraging and roosting 
habitat still exist at the Drayton Wildlife Refuge containing HLRF. 

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or 
threat abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006k).  It is unlikely that the Project would 
interfere with the recovery of this species.    

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. 

Key threatening processes (KTP) are listed on schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the action. However, only a small proportion of native vegetation is 
proposed to be cleared, therefore, the action does significantly increase 
the impact of this KTP.  

It should be noted that the HLRF woodland to the north of the Survey 
Area, which is part of the Drayton Wildlife Refuge, contains suitable 
habitat for the Eastern Long-eared Bat.  This area will be conserved and 
managed as part of Drayton’s ongoing operations and will offset the loss 
of habitat resulting from the Project. 
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Table H-11 
Assessments of Significance for the Brown Treecreeper, eastern subspecies 

(Climacteris picumnus victoriae)

Section 5A of EP&A Act  Impact considered 

In the case of a Threatened 
species, whether the life cycle of 
the species is likely to be 
disrupted such that a viable local 
population of the species is likely 
to be placed at risk of extinction.  

The eastern subspecies of the Brown Treecreeper lives in eucalypt 
woodlands in eastern NSW through to central NSW. The species is reliant 
on fallen timber for foraging (NPWS 2006h). 

The woodland vegetation that will be cleared as part of the Project does 
not generally contain fallen timber and is not critical habitat for this 
species.  There is ample woodland habitat (including fallen timber) 
available for this species beyond the area disturbed by the Project, 
particularly in the HLRF area of the Drayton Wildlife Refuge.  Therefore 
it is considered that the Project will not have an adverse effect on the 
lifecycle of this species such that a viable local population is likely to be 
placed at risk of extinction. 

In the case of the Endangered 
population, whether the life cycle 
of the species that constitutes the 
Endangered population is likely to 
be disrupted such that the viability 
of the population is likely to be 
significantly compromised. 

N/A

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. 

N/A
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Section 5A of EP&A Act  Impact considered 

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, 

The Survey Area has been previously used as grazing land for cattle and 
the fragmentation of woodlands are a direct result of this agricultural use. 
Hence, the original habitat for the Brown Treecreeper has already been 
fragmented. The Project will not remove or modify the remaining 
woodlands, which could be a potential habitat for this species. 

The woodland vegetation that will be cleared as part of the Project does 
not generally contain fallen timber and is not critical habitat for this 
species.  There is ample woodland habitat (including fallen timber) 
available for this species beyond the area disturbed by the Project, 
particularly in the Drayton Wildlife Refuge containing HLRF.   

The proposal is an extension of the existing disturbance area and no areas 
of potential habitat will be fragmented or isolated from other areas of 
habitat by the Project.   

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

No critical habitat for the subject species has currently been listed in the 
critical habitat registry by the Director-General of the DEC. 

Whether the action proposed is 
consistent with the objectives or 
actions of a recovery plan or 
threat abatement plan, 

To date, no recovery or threat abatement plans have been prepared for 
this species (NPWS, 2006h).  It is unlikely that the Project would 
interfere with the recovery of this species.    

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. 

Key threatening processes (KTP) are listed on schedule 3 of the TSC Act. 
“Clearing of native vegetation” has been identified as the KTP associated 
with the action. However, only a small proportion of native vegetation is 
proposed to be cleared, therefore, the action does significantly increase 
the impact of this KTP.  

It should be noted that the HLRF woodland to the north of the Survey 
Area, which is part of the Drayton Wildlife Refuge, contains suitable 
habitat for the Brown Treecreeper.  This area will be conserved and 
managed as part of Drayton’s ongoing operations and will offset the loss 
of habitat resulting from the Project. 
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Appendix I 
Assessment of Significance (EPBC Act) 

Several EPBC-listed species were found within the Study Area. Accordingly, EPBC Assessments of 
Significance were undertaken for these species (Table I-1 to Table I-5).

Table I-1 
Assessment of Significance for the White-throated Needletail 

(Hirundapus caudacutus; Migratory/Marine under the EPBC Act) 

An action has, will have, or is 
likely to have a significant 

impact on a Migratory/Marine 
species if it does, will, or is 

likely to: 

Substantially modify (including 
by fragmenting, altering fire 
regimes, altering nutrient cycles 
or altering hydrological cycles), 
destroy or isolate an area of 
important habitat1 of the 
Migratory species, or 

The White-throated Needletail is a non-breeding summer migrant from 
northern Asia (Higgins 1999; Simpson and Day 1999). It almost always 
forages aerially over a wide variety of habitats from open areas to above 
tree canopies. It roosts in hollow trees.  This species does not breed in 
Australia (Pizzey and Knight 1997).  The Survey Area does not represent 
the limit of the White-throated Needletail’s range as it is found throughout 
eastern Australia.  The Survey Area is consequently not considered to 
represent important habitat for the White-throated Needletail.  

Only a small proportion of potential habitat will be disturbed as a result of 
this Project. There is ample woodland habitat (including hollow-bearing 
trees) available for this species beyond the area disturbed by the Project, 
particularly in the Drayton Wildlife Refuge containing HLRF. 

Result in invasive species that is 
harmful to the Migratory species 
becoming established2 in an area 
of important habitat of the 
Migratory species, or 

As discussed above, the White-throated Needletail persists in a variety of 
habitats, most highly modified from their original form.  It is unlikely that 
the disturbance due to this Project will result in invasive species considered 
harmful to the Migratory species or habitat.  

Nevertheless, as part of responsible land management practices, Drayton 
will continue to implement its current weed and feral animal control 
program. 

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

The White-throated Needletail does not breed in Australia. It forages 
aerially over a wide variety of habitats and often occurs in large numbers 
over eastern and northern Australia. Therefore, no serious disruption of the 
species’ lifecycle is predicted to occur as a result of the Project. 

1An area of important habitat is: 
- Habitat utilised by a Migratory species occasionally or periodically within a region that supports an 

ecologically significant proportion of the population of the species;   
- Habitat utilised by a Migratory species which is at the limit of the species range; and/or  
- Habitat within an area where the species is declining. 
2 Introducing an invasive species into the habitat may result in that species becoming established. An invasive 
species may harm a Migratory species by direct competition, modification of habitat, or predation.
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Table I-2 
Assessment of Significance for the Rainbow Bee-eater 

(Merops ornatus; Migratory/Marine under the EPBC Act) 

An action has, will have, or is 
likely to have a significant 

impact on a Migratory/Marine 
species if it does, will, or is 

likely to: 

Substantially modify (including 
by fragmenting, altering fire 
regimes, altering nutrient cycles 
or altering hydrological cycles), 
destroy or isolate an area of 
important habitat1 of the 
Migratory species, or 

The Rainbow Bee-eater is very common, widespread and can be found all 
across Australia except Tasmania and the far south west of the mainland. It 
is found in all types of open country especially around rivers and creeks.  
The Survey Area does not represent the limit of the species’ range.     

The Rainbow Bee-eater is most often found in open forests, woodlands and 
shrublands, and cleared areas, usually near water. It is found on farmland 
with remnant vegetation and in orchards and vineyards. It uses disturbed 
sites such as quarries, cuttings and mines to build its nesting tunnels. 

The areas to be cleared as part of the Project are not considered to be 
important habitat for this species.

Result in invasive species that is 
harmful to the Migratory species 
becoming established2 in an area 
of important habitat of the 
Migratory species, or 

As discussed above, the Rainbow Bee-eater persists in a variety of habitats, 
most highly modified from their original form. It is unlikely that the 
disturbance due to this Project will result in invasive species considered 
harmful to the Migratory species or habitat. 

Nevertheless, as part of responsible land management practices, Drayton 
will continue to implement its current weed and feral animal control 
program. 

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

The Rainbow Bee-eater appears well adapted to disturbed habitat, and is 
consequently not expected to be affected by disturbance due to this Project. 
The species tends to breed in more northerly areas and therefore is not 
likely to breed in the area. This species is common throughout much of 
Australia, therefore, the birds recorded in the Project Area do not represent 
an ecologically significant proportion of the total population of the species. 

1 An area of important habitat is: 
- Habitat utilised by a Migratory species occasionally or periodically within a region that supports an 

ecologically significant proportion of the population of the species;  
- Habitat utilised by a Migratory species which is at the limit of the species range; and/or  
- Habitat within an area where the species is declining. 

2 Introducing an invasive species into the habitat may result in that species becoming established. An invasive 
species may harm a Migratory species by direct competition, modification of habitat, or predation. 
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Table I-3 
Assessment of Significance for the Grey-headed Flying Fox 
(Pteropus poliocephalus; Vulnerable under the EPBC Act) 

An action has is likely to have 
a significant impact on a 

Vulnerable species if there is 
a real chance or possibility 

that it will 

Lead to a long-term decrease in 
the size of an important 
population3;

The Grey-headed Flying Fox roosts and breeds in large camps, none of 
which are present in the Survey Area.  Records of this species from the 
Survey Area are restricted to a single individual which was flying 
overhead.  Further, the Survey Area does not represent the limit of the 
species’ range.  Consequently, the Survey Area is not considered to contain 
an important population of Grey-headed Flying Foxes.  Given that there is 
no important population of Grey-headed Flying Foxes in the Survey Area, 
the Project would not lead to a long-term decrease in the size of an 
important population.   

Reduce the area of occupancy 
of an important population; 

As explained above, there is no important population of Grey-headed 
Flying Foxes within the Survey Area.  Consequently, the Project will not 
reduce the area of occupancy of an important population of the Grey-
headed Flying Fox.

Fragment an existing important 
population into two or more 
populations; 

As explained above, there is no important population of Grey-headed 
Flying Foxes within the Survey Area.  Consequently, the Project will not 
fragment an existing important population into two or more populations of 
the Grey-headed Flying Fox.

Adversely affect habitat critical 
to the survival of a species; 

Only a small proportion of the existing woodland will be affected by the 
Project. However, this area does not provide a critical habitat for the 
survival of the Grey-headed Flying Fox.

Disrupt the breeding cycle of an 
important population; 

As explained above, there is no important population of Grey-headed 
Flying Foxes within the Survey Area.  The Grey-headed Flying Fox breeds 
in large camps, none of which are located within the Survey Area.  
Consequently, the Project will not disrupt the breeding cycle of the Grey-
headed Flying Fox.

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

Only a small proportion of the existing woodland will be affected by the 
Project. The Project will not destroy, remove, isolate or decrease the 
availability or quality of habitat to the extent that the Grey-headed Flying 
Fox is likely to decline in NSW. 

Result in invasive species that 
is harmful to a Vulnerable 
species becoming established in 
the Vulnerable species’ habitat; 

A weed and feral animal control program will be implemented as part of 
the Project.  The Project will not result in invasive species considered 
harmful to the Grey-headed Flying Fox becoming established in the Survey 
Area. 

Introduce disease that may 
cause the species to decline; or 

The Project will not introduce disease that may cause the Grey-headed 
Flying Fox to decline. 

Interfere substantially with the 
recovery of the species. 

The Project will not interfere with the recovery of the Grey-headed Flying 
Fox.

3 An important population is a population that is necessary for a species’ long-term survival and recovery.  This 
may include populations identified as such in recovery plans and/or that are: 
- Key source populations either for breeding or dispersal;  
- Populations that are necessary for maintaining genetic diversity; and/or 
- Populations that are near the limit of the species’ range.  
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Table I-4 
Assessment of Significance for the Eastern Long-eared Bat 
(Nyctophilus timoriensis; Vulnerable under the EPBC Act) 

An action has is likely to have 
a significant impact on a 

Vulnerable species if there is 
a real chance or possibility 

that it will 

Lead to a long-term decrease in 
the size of an important 
population3; 

The woodland vegetation to be removed as part of the Project does not 
provide any significant roosting or breeding habitat for this species, as it is 
dependent on hollow trees, which are largely absent in the area to be 
cleared.  Further, the Survey Area does not represent the limit of the 
species’ range.  Consequently, the Survey Area is not considered to contain 
an important population of Eastern Long-eared Bats.  Given that there is no 
important population of Eastern Long-eared Bats in the Survey Area, the 
Project would not lead to a long-term decrease in the size of an important 
population.   

Reduce the area of occupancy 
of an important population; 

As explained above, there is no important population of Eastern Long-eared 
Bats within the Survey Area.  Consequently, the Project will not reduce the 
area of occupancy of an important population of the Eastern Long-eared 
Bats.

Fragment an existing important 
population into two or more 
populations; 

As explained above, there is no important population of Eastern Long-eared 
Bats within the Survey Area.  Consequently, the Project will not fragment 
an existing important population into two or more populations of the 
Eastern Long-eared Bat. 

Adversely affect habitat critical 
to the survival of a species; 

The Eastern Long-eared Bat roosts in tree hollows and crevices or under 
bark (DEC 2007k).  The majority of woodland to be cleared as part of the 
Project is regrowth vegetation, with only a small number of hollow-bearing 
trees.  Removal of this woodland is therefore unlikely to have an adverse 
effect on the life cycle of this species such that the survival of a viable local 
population is likely to be threatened. 

Disrupt the breeding cycle of an 
important population; 

As explained above, there is no important population of Eastern Long-eared 
Bats within the Survey Area.  Consequently, the Project will not disrupt the 
breeding cycle of an important population of Eastern Long-eared Bats. 

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

Only a small proportion of the existing woodland will be affected by the 
Project. The Project will not destroy, remove, isolate or decrease the 
availability or quality of habitat to the extent that the Eastern Long-eared 
Bat is likely to decline in NSW. 

Result in invasive species that 
is harmful to a Vulnerable 
species becoming established in 
the Vulnerable species’ habitat; 

A weed and feral animal control program will be implemented as part of 
the Project.  The Project will not result in invasive species considered 
harmful to the Eastern Long-eared Bat becoming established in the Survey 
Area. 
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An action has is likely to have 
a significant impact on a 

Vulnerable species if there is 
a real chance or possibility 

that it will 

Introduce disease that may 
cause the species to decline; or 

The Project will not introduce disease that may cause the Eastern Long-
eared Bat to decline. 

Interfere substantially with the 
recovery of the species. 

The Project will not interfere with the recovery of the Eastern Long-eared 
Bat.

3 An important population is a population that is necessary for a species’ long-term survival and recovery.  This 
may include populations identified as such in recovery plans and/or that are: 
- Key source populations either for breeding or dispersal;  
- Populations that are necessary for maintaining genetic diversity; and/or 
- Populations that are near the limit of the species’ range. 
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Table I-5 
Assessment of Significance for the Lobed Blue Grass 

(Bothriochloa biloba; Vulnerable under the EPBC Act) 

An action has is likely to have 
a significant impact on a 

Vulnerable species if there is 
a real chance or possibility 

that it will 

Lead to a long-term decrease in 
the size of an important 
population3;

Although there is the potential for Lobed Blue Grass to occur in the Survey 
Area, it has not been confirmed during targeted field searches.  There is a 
low probability of it occurring in the Survey Area.   

The species usually occurs in a variety of grassland and woodland 
associations and has a broad distribution in northern New South Wales 
(Earl and Kahn 2001).  Lobed Blue Grass favours White Box Yellow Box 
Blakely's Red Gum Woodland ecological community.  Although this 
community is not present in the Survey Area, there is the potential for 
Lobed Blue Grass to occur on previously disturbed area such as 
rehabilitation.  Areas of mine rehabilitation are not expected to support an 
important population of Lobed Blue Grass, especially given that this 
species was not located during targeted searches. 

Further, the Project is unlikely to decrease the size of an important 
population of this species as it is more abundant in NSW as previous 
thought.  Lobed Blue Grass has a broad distribution in northern New South 
Wales, especially in the northern portions of the Brigalow Belt South and 
Nandewar bioregions (NPWS 2006m).  Hence, the NSW Scientific 
Committee, established by the TSC Act, has made a Final Determination to 
remove the Lobed Blue Grass from the Schedules of the Act by omitting 
reference to this species from Schedule 2 (Vulnerable species). The 
omission of species from the Schedules is provided for by Part 2 of the Act 
(NPWS 2006m). 

Reduce the area of occupancy 
of an important population; 

As explained above, there is no important population of Lobed Blue Grass 
within the Survey Area.  Consequently, the Project will not reduce the area 
of occupancy of an important population of. 

Fragment an existing important 
population into two or more 
populations; 

As explained above, there is no important population of Lobed Blue Grass 
within the Survey Area.  Consequently, the Project will not fragment an 
existing important population of Lobed Blue Grass into two or more 
populations. 

Adversely affect habitat critical 
to the survival of a species; 

The Survey Area does not represent an area of critical habitat for the Lobed 
Blue Grass.  Consequently, the Project will not adversely affect habitat 
critical to the survival of Lobed Blue Grass. 

Disrupt the breeding cycle of an 
important population; 

N/A

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

The Project will not modify, destroy, remove, isolate or decrease the 
availability or quality of habitat to the extent that Lobed Blue Grass is 
likely to decline. 

Result in invasive species that 
is harmful to a Vulnerable 
species becoming established in 
the Vulnerable species’ habitat; 

As discussed above, this species may occur in areas of mine rehabilitation.  
These areas are dominated by exotic grass species and are used for cattle 
grazing.  Consequently, the Project will not result in the establishment of 
invasive species considered harmful to Lobed Blue Grass.    
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An action has is likely to have 
a significant impact on a 

Vulnerable species if there is 
a real chance or possibility 

that it will 

Introduce disease that may 
cause the species to decline; or 

The Project will not introduce disease that may cause Lobed Blue Grass to 
decline.

Interfere substantially with the 
recovery of the species. 

The Project will not interfere substantially with the recovery of the species. 

3 An important population is a population that is necessary for a species’ long-term survival and recovery.  This 
may include populations identified as such in recovery plans and/or that are: 
- Key source populations either for breeding or dispersal;  
- Populations that are necessary for maintaining genetic diversity; and/or 
- Populations that are near the limit of the species’ range. 
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