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Executive Summary

INTRODUCTION

Cumberland Ecology Pty Ltd (Cumberland Ecology) was commissioned by Hansen Bailey 
Pty Ltd on behalf of Hunter Valley Energy Coal (HVEC) to complete an ecological 
assessment of the Mt Arthur Coal Consolidation Project (‘the Project’).  Mt Arthur Coal is 
applying to the Minister for Planning for a new Project Approval under Part 3A of the 
Environmental Planning and Assessment Act 1979 (EP&A Act) to gain a single, 
contemporary planning approval for its open cut operations and the mining of additional 
areas (Mine Extension Areas) within its current Mining Leases (the Project).  

The purpose of this report is to describe the ecological values within the Environmental 
Assessment Boundary (EA Boundary) and assess the impacts of the Project on flora and 
fauna, particularly threatened species and communities as listed under the New South 
Wales Threatened Species Conservation Act 1995 (TSC Act).  This report will be 
incorporated into an Environmental Assessment (EA) being prepared by Hansen Bailey for 
submission to the Minister for Planning for assessment under Part 3A of the EP&A Act.  
This report also addresses impacts on Matters of National Environmental Significance as 
listed under the Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act).

METHODS

The flora and fauna composition of Mt Arthur Coal’s 12,675 ha mining and exploration 
leases is comparatively well known as surveys have been conducted across the area 
since the 1960s.  Detailed flora and fauna investigations were conducted in 2000 as part 
of the Mt Arthur North (MAN) Environmental Impact Statement (EIS), with further surveys 
undertaken as part of subsequent expansions of the Mt Arthur Coal mining development to 
include the South Pit Extension and development of the Mt Arthur Underground (MAU).  
Flora and fauna monitoring work has also been conducted at a series of monitoring sites 
between 2003 and 2008.  The survey effort and resulting data from previous survey work 
has been summarised and relied upon for the purposes of this assessment.  Additionally, 
to take account of new information about endangered ecological communities, 
Cumberland Ecology has undertaken further flora survey work between spring 2008 and 
autumn 2009 to investigate the nature and extent of woodland communities across the five 
new Mine Extension Areas that form part of the Project.
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The surveys for fauna and flora at Mt Arthur Coal have spanned 1993 to autumn 2009 and 
have included:

Flora surveys within 400 m2 and 1000 m2 quadrats;

Flora surveys entailing random meanders to explore for threatened and regionally 
significant plant species;

Fauna habitat assessments; and

Targeted survey for fauna, including:

Mammals: trapping (ground and arboreal elliot trapping), hair tubes, 
anabat call recording, harp traps;

Birds: bird point call census; and

Frog and reptile searches.

The surveys have been conducted over a series of years under different seasonal and 
annual conditions, providing a comprehensive data set to use for the EA.

RESULTS

The Hunter Valley landscape was settled by Europeans over 100 years ago and the 
vegetation was heavily cleared for pastoral usage.  The land within the EA Boundary has 
been historically cleared for grazing purposes, with the exception of areas of difficult 
terrain on Mount Arthur itself. This has resulted in an absence of original woodland and 
forest, although some large, old individual trees are scattered across the remaining 
woodland patches.  A number of soil types of low to moderate fertility occur within the EA
Boundary and include earthy sands; skeletal and shallow, gravelly soils; and uniform or 
gradational clay soils.

The vegetation across the Central Hunter Valley has been mapped by the Hunter-Central 
Rivers Catchment Management Authority (CMA) and this mapping includes land within the 
EA Boundary.  Additional mapping studies have been conducted across the EA Boundary 
as part of vegetation studies commissioned for environmental impact assessments of 
subsequent mining proposals within mining and exploration leases held by Mt Arthur 
Coal8,52.  The major vegetation communities that occur in the EA Boundary are listed in 
Table S.1 below.  Most of the names used to describe these communities follow those 
used in the CMA mapping study.
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Table S.1 VEGETATION COMMUNITIES WITHIN THE EA BOUNDARY

Vegetation Community Name TSC Act Status EPBC Act Status

Central Hunter Ironbark - Spotted Gum - Grey Box Forest Nominated

Mount Arthur Forest Complex Listed Listed

Spotted Gum Forest

Blakely's Red Gum Woodland Listed Listed

Central Hunter Box - Ironbark Woodland Nominated

Hunter Floodplain Red Gum Woodland Listed Listed

Hunter Floodplain Red Gum Woodland - Weedy Understory

Narrabeen Footslopes Slaty Gum Woodland Nominated

Upper Hunter Hills Exposed - Ironbark Woodland

Upper Hunter White Box - Ironbark Grassy Woodland Listed

Central Hunter Buloak Forest Regeneration

Native derived grassland Listed*

Exotic Grassland

Planted vegetation

*Areas of this community conform to the TSC Act listing for Box Gum Woodland.

Some of the mapping units used by CMA incorporate areas of “Box Gum Woodland” - a 
Critically Endangered Ecological Community (CEEC) as defined under the EPBC Act and 
an Endangered Ecological Community (EEC) as defined under the TSC Act.  Box Gum 
Woodland occurs where White Box (Eucalyptus albens), Yellow Box (E. melliodora) or 
Blakely’s Red Gum (E. blakelyi) are present in sufficient numbers to be at least co-
dominants of woodlands.  

The communities present within the EA Boundary include several communities that, in 
part, conform to the State and Commonwealth listing for Box Gum Woodland or Derived 
Grassland.  The woodland and open forest communities named by the CMA mapping are 
dominated by a variety of tree species and vary in their composition from patch to patch.  
Some patches are dominated or co-dominated by tree species that define Box Gum 
Woodland, namely Eucalyptus melliodora (Yellow Box) and E. blakelyi (Blakelys Red 
Gum).  The majority of patches however are dominated by other tree species that are not 
mentioned as characteristic species within the EPBC Act CEEC or TSC Act EEC final 
determination.

The Box Gum Woodland and Derived Grassland CEEC is essentially a “super-community” 
that originally occurred across a vast area of Victoria, Australian Capital Territory, New 
South Wales and Queensland and includes several recognisable variants.  The results of 
the most recent mapping study by Cumberland Ecology indicate that the CEEC Box Gum 
Woodland and Derived Grassland are present in parts of the EA Boundary (the 
Conservation Areas on Saddlers Creek and Mount Arthur itself and within an area north of 
the Mt Arthur Coal access road).  These areas will not be disturbed as part of the Project.
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The predominant vegetation element within the EA Boundary is native derived grassland 
and understory that has been created by the clearing of the original woodland and forest 
communities.  This is dominated by a variety of native grass and forb species but many 
exotic species are present as is typical of grazing lands.

Several threatened flora species as listed under the TSC Act and/or the EPBC Act have 
been identified within the EA Boundary including Diuris tricolor (Painted Diuris), 
Cymbidium canaliculatum (Tiger Orchid), Bothriochloa biloba (Lobed Bluegrass) and
Acacia pendula (Weeping Myall).

Threatened fauna species listed under the TSC Act and/or the EPBC Act that were 
detected in the EA Boundary during past surveys include, but is not limited to the following 
suite of birds and mammals:

Birds: Speckled Warbler (Pyrrholaemus saggitata), Diamond Firetail
(Stagonopleura guttata), Hooded Robin (Melanodryas cucullata cucullata), Grey 
Crowned Babbler (Pomatostomus temporalis temporalis) and Turquoise Parrot 
(Neophema pulchella).

Bats: the Grey-headed Flying-fox (Pteropus poliocephalus), Eastern Freetail Bat 
(Mormopteris norfocensis), Large-eared Pied Bat (Chalinolobus dwyeri), Eastern 
Bentwing Bat (M. schreibersii oceaanensis), Large-footed Myotis (Myotus
macropus), Greater Broad-nosed Bat (Scoteanax ruepelli), Yellow-bellied 
Sheathtail Bat (Saccolaimus flaviventrus) and Eastern Cave Bat (Vespadelus 
troughtoni).

Non-flying Mammals: Squirrel Glider (Petaurus norfolcensis).

While not detected during past surveys, land in the EA Boundary also contains suitable 
habitat for a range of other threatened species and they are discussed within this report.

IMPACT ASSESSMENT

Approximately 240 ha of forest and woodland and 750 ha of derived native grassland, are 
proposed to be cleared over the life of the Project.  This includes the clearance of 116 ha 
of TSC Act listed Box Gum Woodland, and 700 ha of TSC Act listed Derived Grassland.  
No EPBC Act listed communities will be disturbed as a result of the Project.   A summary 
of the proposed clearing of vegetation communities under the Project is outlined in Table
S.2.

The Project will progressively clear a range of woodland and open forest patches together 
with broad areas of native grassland.  The clearance will directly remove habitat for a 
range of threatened flora species.  Known patches of the TSC listed grass Bothriochloa 
biloba will be cleared, as will potential habitat for this species; however large numbers of 
this species will be retained.  No other threatened plants are considered likely to be 
cleared.
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The Project will also result in the progressive removal of forest and woodland habitat for
threatened fauna.  The removal of such habitat is a key threatening process and will 
remove foraging, roosting and breeding habitat for most of the known threatened fauna 
species that have previously been found on site.  The Project will also initially increase the 
degree of fragmentation of treed habitats within the landscape of Mt Arthur Coal, and so 
can potentially reduce the ability of some species to disperse across the landscape in the 
short to medium term.  It will also result in the removal of tree hollows, which are an 
important wildlife resource and which are used by a number of threatened bats, birds and 
the Squirrel Glider.  

Without additional mitigation or compensation measures, the proposed mining of the five 
Mine Extension Areas will have a significant impact upon TSC Act listed Box Gum 
Woodland and Derived Grassland and at least some of the aforementioned woodland 
fauna.  This is because it will remove a sizeable amount of forest and woodland habitat 
(240 ha), exacerbate the key threatening processes of native vegetation removal and tree 
hollow loss in a highly cleared landscape, and increase the degree of fragmentation of 
existing patches of habitat.  The Project will, in the short to medium term, reduce the 
effectiveness of local and regional habitat linkages that have been proposed in Mt Arthur 
Coal’s existing Rehabilitation and Management Strategy.
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MITIGATION MEASURES

In an effort to reduce the potential impacts of the Project, a number of mitigation measures 
will be implemented.  Foremost amongst the measures will be the designation of Proposed 
Offset Areas where woodland and open forest communities will be permanently protected 
and regenerated.  

Mt Arthur Coal currently has an established strategy that was developed to mitigate and 
offset the ecological impacts arising from previous mining approvals within the EA 
Boundary.  This strategy is known as the Mt Arthur Coal Rehabilitation and Landscape 
Management Strategy.  

As part of the Project, the existing Mt Arthur Coal Rehabilitation and Landscape Strategy 
will be superseded by an updated and consolidated strategy called the Mt Arthur Coal 
Complex Offset Strategy, (the “Offset Strategy”), which will cover the entire Mt Arthur Coal 
Complex.  The Offset Strategy will build upon the previous Rehabilitation and Landscape 
Strategy and incorporate new offsets that address additional impacts predicted for the 
Project.  The Offset Strategy has been designed to increase the net area and condition of 
native vegetation and rehabilitated flora and fauna habitats in the medium to long term.  
The consolidated Mt Arthur Coal Complex Offset Strategy is described and discussed in 
Chapter 5.

The new offset areas proposed for the Project will be provided through the protection and 
enhancement of 495 ha of land offsite and 222 ha of land within the EA Boundary (the 
‘Proposed Offset Areas’), and through the revegetation and protection of approximately 
500 ha of land that will be returned to native woodland and forest after mining (‘Proposed 
Regenerated Woodland’).  The Proposed Offset Areas will be implemented as part of the 
overall Mt Arthur Coal Complex Offset Strategy.

A key principle of the offset design is to provide “like for like” or better habitat.  To this 
extent, the 495 ha Proposed Offset Area will provide frontage to two permanent creeks 
that will provide significant wildlife refuges.  No permanent creeks exist in the impact 
areas.  Also, the Proposed Offset Areas contain four EEC/significant communities that are 
not to be impacted by the Project: Hunter Valley River Oak Forest, Hunter Floodplain Red 
Gum Woodland, Blakely’s Red Gum Woodland and Central Hunter Box-Ironbark 
Woodland.  These have been included in the offset package as an alternative to Central 
Hunter Buloak Forest Regeneration, which is a habitat of lower biodiversity and is not an 
EEC.

The Proposed Offset Areas also provide habitat for a suite of threatened birds and bats 
that are known to occur in the EA Boundary and include a threatened population of the 
orchid, Diuris tricolor.  Regeneration of woodland and open forest habitat following 
cessation of cattle grazing will progressively benefit these species.
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The Mt Arthur Coal Complex Offset Strategy will offset the impacts to biodiversity as a 
result of the Project, with a 2:1 offset ratio for the loss of all native forest and woodland, 
and a 1:1 offset ratio for derived native grassland proposed to be cleared by the Project.  

The derived native grassland areas are artificial grasslands that have been cleared of their 
original tree and shrub cover for farming.  Under ongoing pastoral management, derived 
grasslands would not regenerate to forest and woodland.  However, under the offset 
proposal, areas of such grassland will have tree and shrub cover restored and so this will 
significantly increase the cover of forest and woodland in the long term.  When offsets are 
combined with forest and woodland generated by rehabilitation, there will be almost a five 
fold increase in forest and woodland in the EA Boundary in the long term.

The Proposed Offset Areas will be reserved for conservation and will be managed in 
accordance with Mt Arthur Coal’s ISO14001 accreditated Environmental Management 
System, which includes a Flora and Fauna Management Program. The program will be 
updated upon approval of the Mt Arthur Coal Consolidation Project.  The Flora and Fauna 
Management Program will prescribe management and monitoring of existing vegetation, 
revegetation of cleared areas, fire management and management of the habitats of 
threatened species of flora and fauna.

The Proposed Offset Area will build upon existing vegetation and wildlife reserves, through 
its linkage to travelling stock routes and proximity to Drayton Mine’s existing wildlife
reserve resulting in not net loss in the region.

Other mitigation measures for the Project include:

Mine rehabilitation: areas will be replanted to local native plant species in order to 
provide additional flora and fauna habitats in the long term;

Ecological monitoring: Mt Arthur Coal has a monitoring program for native flora 
and fauna that will provide ongoing feedback about the condition of vegetation 
across the EA Boundary;

Threatened Species Management: The threatened orchid Cymbidium 
canaliculatum (Tiger Orchid) individual known from Mine Extension Area 5 will be 
translocated to a conservation area and nest boxes will be established where 
necessary to maintain an effective fauna monitoring program at Mt Arthur Coal; 
and

Pre-clearance surveys will be conducted within areas to be cleared and where 
possible, threatened flora and fauna detected will be translocated into protected 
habitat.

With the implementation of these measures it is believed that habitat for threatened flora 
and fauna of the EA Boundary will remain viable in the long term and at a minimum 
maintain the biodiversity conservation value of the region.
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CONCLUSION

The proposed Mt Arthur Coal Consolidation Project will remove areas of forest and 
woodland that form habitat for a range of native flora and fauna species.  The impacts will 
be potentially significant for TSC Act listed Box Gum Woodland and a number of 
threatened species in the short term, as foraging and roosting habitat will be lost.  
However, in the longer term, the impacted species are predicted to remain in viable 
numbers due to the retention and protection of existing Conservation Areas (Mount Arthur 
and Saddlers Creek), Proposed Offset Areas, and rehabilitation areas.  The performance 
of such conservation measures on site will continue to be monitored in the long term to 
verify that species and their habitats are being conserved.  Where corrective action is 
required, such as additional replanting of native vegetation, this will be undertaken by Mt 
Arthur Coal.
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Chapter1
1.

Introduction

1.1 Purpose of this Report

Cumberland Ecology Pty Ltd (Cumberland Ecology) was commissioned by Hansen Bailey 
Pty. Ltd. (Hansen Bailey) on behalf of Hunter Valley Energy Coal (HVEC) to complete an 
ecological assessment of the Mt Arthur Coal Consolidation Project (‘the Project’).

The purpose of this report is to describe the ecological values of the Environmental 
Assessment Boundary (referred to as the “EA Boundary”) and assess the impacts of the 
proposed Project on flora and fauna, particularly threatened species and communities as 
listed under the New South Wales (NSW) Threatened Species Conservation Act 1995
(TSC Act).  This report will be incorporated into an Environmental Assessment (EA) being 
prepared by Hansen Bailey for submission to the Minister for Planning for assessment 
under Part 3A of the NSW Environmental Planning and Assessment Act 1979 (EP&A Act).  
This report also addresses impacts on Matters of National Environmental Significance 
(MNES) as listed under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act).

Specifically, the objectives of the assessment are to:

Describe and map vegetation communities within the EA Boundary, identifying 
threatened communities listed under the TSC Act and EPBC Act;

Identify and map the location of threatened species;

Assess the likelihood that threatened species of flora and fauna could occur in the 
EA Boundary;

Identify and map key areas of habitat for fauna and faunal movement corridors;

Describe the types and extent of potential impacts arising from the proposed 
development;

Provide advice regarding the referral of the Project to the Commonwealth; and

Where relevant, recommend measures for mitigation in order to manage impacts 
on threatened species and areas of high conservation value.
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1.2 Background

HVEC, a wholly owned subsidiary of BHP Billiton, operates the Mt Arthur Coal Mine
Complex (Mt Arthur Coal).  Mt Arthur Coal includes the combined operations of the Mt 
Arthur North Mine, the Bayswater No. 2 Mine, Bayswater No. 3 Mine, South Pit Extension 
and the Mt Arthur Underground project.  Mt Arthur Coal is located south-west of 
Muswellbrook in the Muswellbrook Shire Council (MSC) Local Government Area (LGA) in 
the Upper Hunter Valley of NSW.  

1.2.1 Existing Operations

The Mt Arthur Coal complex consists of the following approved mining areas (see Figure
1.1):

Bayswater No. 2 open cut pit (extraction completed);

Bayswater No. 3 open cut pit (operated since 1995);

Mt Arthur North (MAN) open cut pit (operated since 2001); 

South Pit Extension open cut pit (approved in 2008 – extends the MAN South Pit 
2.5 km south); 

Exploration Adit (commenced operations in 2007); and

Mt Arthur Underground Project (MAU) approved in 2008. 

Mt Arthur Coal currently has approval to produce up to 28 Million tonnes per annum (Mtpa) 
of Run of Mine (ROM) coal from the combined complex, of which 8 Mtpa is from 
underground mining methods.  

Coal production from the MAN mining area has been the focus of Mt Arthur Coal’s 
operations since 2002. Open cut coal mining is conducted via shovel and excavator.  In 
2008, coal was mined from the Glen Munro seam to the Ramrod Creek seam within the 
Whittingham coal measures.  Open cut mining methods at Mt Arthur Coal allow the 
extraction of all coal down to the Ramrod Creek seam.  

Coal Handling and Preparation is largely undertaken in a centralised Coal Handling and 
Preparation Plant (CHPP), which is strategically located in a valley to minimise 
environmental impacts.  Export coal is loaded onto trains via the Bayswater Rail Loading
Facility whilst domestic coal is transported via conveyor directly to Macquarie Generation’s 
Bayswater Power Station.
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1.2.2 The Project

HVEC is applying for a new Project Approval under Part 3A of the Environmental Planning 
and Assessment Act 1979 (EP&A Act) to gain a single, contemporary planning approval 
for its open cut operations and the mining of additional areas within Mt Arthur Coal’s 
current Mining Leases (ML).  The EA Boundary is shown in Figure 1.2 and is consistent 
with the Project Approval area for the MAU.

The Project continues all aspects of Mt Arthur Coals current activities and specifically, 
seeks approval for the following:

Consolidation of all of Mt Arthur Coal’s open cut mining related planning approvals 
into one contemporary Project Approval;

Extending the mine footprint to uncover additional coal reserves within the current 
MLs;

Increasing the Mt Arthur Coal complex approved production levels by 8 Mtpa up to 
36 Mtpa ROM coal.  This will be achieved by;

Increasing open cut coal production by up to 8 Mtpa; and 

Having the flexibility to increase either open cut or underground 
production by an additional 4 Mtpa if the maximum production from either 
underground or open cut methods is not being met.

Relocating a section of Edderton Road in approximately 2019;

Upgrading the existing Mt Arthur CHPP to wash up to 36 Mtpa of ROM coal and  
to allow the inclusion of an ultra-fine coal circuit to re-process fines, which will 
facilitate increased resource recovery and reduce water demand; 

Increasing in the approved rail haulage capacity (in line with the increased coal 
production) from 19 Mtpa to 27 Mtpa, with the construction of a second rail loading
facility and associated conveyor system;

Modifications to existing infrastructure (such as workshop and bath house), 
construction of additional ROM coal hoppers and the extension of ROM and 
product coal stockpiles; and 

A total workforce of approximately 2,600 at peak production, which represents an 
increase of approximately 1,610 from current staffing levels and an estimated 
additional 720 positions directly attributable to the Project. 

No changes to the mining method or hours of operation are proposed, although a gradual 
increase in the mobile equipment fleet will be required. 
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1.2.3 Environmental Characteristics of the EA Boundary

The Muswellbrook area experiences warm wet summers and cool dry winters, with regular 
frosts and fogs occurring from mid – autumn to late spring40.

The Hunter Valley landscape is highly modified as a result of a number of land uses such 
as agriculture (e.g. dairy farming, crop farming, cattle, horse breeding and viticulture) and 
industry (e.g. mining and support industries).  The region has developed into a major 
industrial area over recent years mainly through the increase in coal mining activities and 
associated companies40.

The general terrain is gently undulating and comprises low, hilly lands that have broad 
crests and moderate slopes, occurring over skeletal and shallow soils to gradational clay 
soils of moderate fertility.  Within the EA Boundary, the land becomes progressively 
steeper towards the slopes of Mount Arthur, which is approximately south-west of the 
MAN open cut pit.  The terrain also becomes slightly steeper north of the MAN open cut pit 
at Mine Extension Area 1, which encompasses the foothills of Macleans Hill (Figure 1.2).

Sub-catchments within the EA Boundary include those associated with Whites Creek, 
Fairford Creek, Saddlers Creek and some smaller, unnamed creeks in the northern part of 
the EA Boundary.  The land generally drains from the south-east towards the Hunter 
River, which is located to the north-west.  Saddlers Creek catchment drains south-west to 
the Hunter River.

The land within the EA Boundary has been historically cleared, predominantly for grazing.  
As a result, no old-growth woodland or forest exists.  Old-growth forest is forest that 
contains significant amounts of vegetation at its oldest growth stage in the upper stratum –
these are usually senescing trees. Evidence of physical disturbance (like fire, logging, 
grazing, mining) and biological disturbance (such as introduced weeds or pathogens) are 
either absent or low, such that the effects are negligible.  

Remnant vegetation, which are areas of mature vegetation that are less than 100 years 
old, exist as scattered patches across the EA Boundary and individual old-growth trees 
occasionally occur among these remaining patches.  The remnant patches are comprised 
of low density woodland and the understorey vegetation is currently subject to low-
intensity grazing and varying degrees of weed invasion.  Nevertheless, some areas of 
vegetation, particularly around Saddlers Creek and the slopes of Mount Arthur are in 
relatively good condition with a high diversity of understorey species present.

The flora and fauna within the EA Boundary has been extensively studied since the Flora 
and Fauna Impact Assessment by Resource Planning Pty Limited (1993) was undertaken 
as part of the Environmental Impact Statement (EIS) for the Bayswater No. 3 mining 
approval, and for subsequent mine developments and extensions comprising the existing 
approved Mt Arthur Coal Complex.  Thus, a considerable diversity of woodland and open 
forest fauna and flora have been identified in previous environmental impact surveys for 
the existing approved mining areas and a variety of flora and fauna are also known to 
occur in the locality surrounding the EA Boundary.  
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1.3 Statutory Context

The legislation relevant to this ecological assessment is listed below:

NSW Environmental Planning and Assessment Act 1979;

Commonwealth Environment Protection and Biodiversity Conservation Act 1999;

NSW Threatened Species Conservation Act 1995;

NSW Fisheries Management Act 1994 (FM Act); and

NSW State Environmental Planning Policy (SEPP) 44 – Koala Habitat Protection 
(SEPP 44).

The application of the above legislation to this ecological assessment is discussed below.  
The survey findings in relation to these legislative requirements are discussed in Chapter 3 
(Survey Results) and Chapter 4 (Impact Assessment).

1.3.1 NSW Environmental Planning and Assessment Act 1979

The EP&A Act is the overarching planning legislation in NSW.  This Act provides for the 
creation of planning instruments that guide land use.  The Act also provides for the 
consideration of biodiversity values, which is addressed in Section 5A (Significant effect on 
species, populations or ecological communities or their habitats).  The Act requires that an 
“Assessment of Significance” under Section 94A of the TSC Act, also known as the 
“Seven-Part Test”, is undertaken in relation to species, communities, habitat and 
processes listed under either the TSC Act or the FM Act.  

Part 3A of the EP&A Act consolidates the assessment and approval regime for all Major 
Projects previously addressed under Part 4 (Development Assessment) or Part 5 
(Environmental Assessment) of the Act.  There is no statutory requirement to undertake an 
“Assessment of Significance” for a development being assessed under Part 3A.  An EA is 
required for development proposals and must be prepared in accordance with the 
Director-General’s environmental assessment guidelines.  

The NSW Department of Planning (DoP) has declared the Project a “Major Project” and as 
such an EA is required for the Project.  This report forms the Flora and Fauna assessment 
component of the EA that is required to enable the Project to be assessed under Part 3A 
of the EP&A Act.  The Director-General’s Requirements (DGRs) for the Project, pursuant 
to section 75 F(2) of the EP&A Act and as pertains to biodiversity issues, and are as 
follows:

“Accurate predictions of the proposed vegetation clearing;

A detailed assessment of the potential impacts of the project on any:
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Terrestrial and aquatic threatened species, populations, ecological 
communities or their habitats; and 

Existing or approved offset areas;

A revised offset strategy for the mining complex to ensure that the project will 
maintain or improve the biodiversity conservation value of the region.”

The areas of vegetation communities proposed for clearing under the Project have been 
calculated and are presented in Chapter 4 of this report.  Chapter 4 also provides an 
assessment of the potential impacts of the Project (direct and indirect) on threatened 
species, threatened populations and endangered ecological communities and their 
habitats.  Chapter 5 discusses existing and recommended mitigation measures, the 
Proposed Offset Areas for the Project and the presents the consolidated Mt Arthur Coal 
Complex Offset Strategy.  

1.3.2 Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999

Approval from the Commonwealth Minister for the Environment is required under the 
EPBC Act if an action, which includes a development, project or activity, will have, or is 
likely to have a significant effect on MNES.  These matters include:

Nationally threatened species and ecological communities;

Ramsar wetlands;

Migratory species;

Heritage items or places that are listed under the Act;

Commonwealth marine areas; and

Nuclear actions.

If the proposed action will or is likely to have a significant impact on MNES, the proponent 
is required to make a “referral” to the Department for the Environment, Water Heritage and 
the Arts (DEWHA).  DEWHA will then determine whether the impact is likely to be 
significant.  If the action is determined to be likely to have a significant impact on MNES, 
the Project is declared a “controlled action” and additional assessments will be required to 
gain approval from the Commonwealth Minister for the Environment.

The EA Boundary contains ecological communities that are listed as MNES.  The Project 
will not significantly impact on any MNES (discussed in Chapter 4).  Notwithstanding this, 
a referral for the Complex, which includes the Project, will be referred to the 
Commonwealth Minister under the EPBC Act.
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1.3.3 NSW Threatened Species Conservation Act 1995

The TSC Act aims to protect and encourage the recovery of threatened species, 
populations and communities that are listed under the Act, through threat abatement and 
species recovery programs.

The TSC Act requires consideration of whether a development (Part 4) or an activity (Part 
5) is likely to significantly impact threatened species, populations, communities or their 
habitat.  The potential impacts of any developments, land use changes or activities would 
need to undergo an “Assessment of Significance” under Section 5A of the EP&A Act.  
However, there is no statutory requirement for an assessment of significance for this 
Project as the Project will be assessed under Part 3A of the EP&A Act.  

1.3.4 SEPP 44 – Koala Habitat Protection

Muswellbrook is identified on Schedule 1 of NSW State Environmental Planning Policy 44 
– Koala Habitat Protection (SEPP 44) as an LGA to which this instrument applies.  In 
accordance with this SEPP, it must be ascertained whether the EA Boundary contains 
Potential Koala Habitat, if so, whether the EA Boundary then contains Core Koala Habitat.  
The SEPP defines Potential and Core Koala Habitat as follows:

"Potential koala habitat" means areas of native vegetation where the trees of the 
types listed in Schedule 2 (see Table 1.1) constitute at least 15% of the total 
number of trees in the upper or lower strata of the tree component; and 

"Core koala habitat" means an area of land with a resident population of koalas, 
evidenced by attributes such as breeding females (that is, females with young) 
and recent sightings of and historical records of a population. 

Table 1.1 LISTED KOALA FEED TREE SPECIES (SEPP 44 – SCHEDULE 2)

Scientific Name Common Name

Eucalyptus tereticornis Forest red gum

Eucalyptus microcorys Tallowwood

Eucalyptus punctata Grey gum

Eucalyptus viminalis Ribbon or manna gum

Eucalyptus camaldulensis River red gum

Eucalyptus haemastoma Broad leaved scribbly gum

Eucalyptus signata Scribbly gum

Eucalyptus albens White box

Eucalyptus populnea Poplar box

Eucalyptus robusta Swamp mahogany
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There is no Koala Plan of Management for Muswellbrook Shire Council.  Section 4.4.1 of 
this report outlines if any of the SEPP 44 Listed Koala Feed Tree Species are present in 
the EA Boundary.

1.4 Terms and Abbreviations

Box Gum Woodland: The abbreviated name for White Box-Yellow Box-
Blakely’s Red Gum Woodland and Derived Native 
Grasslands as defined under the TSC Act and EPBC 
Act.  This ecological community includes native 
grassland derived from the clearing of the 
characteristic canopy trees.  

Conservation Areas: Refers to the conservation areas established over 
Mount Arthur and Saddlers Creek.  These areas will 
be consolidated into the Mt Arthur Coal Complex 
Offset Strategy, which is being presented for the 
Project.

EEC: Endangered Ecological Community

CEEC: Critically Endangered Ecological Community

DECC: NSW Department of Environment and Climate 
Change.

DEWHA: Commonwealth Department for the Environment, 
Water, Heritage and the Arts.

EA Boundary: Environmental Assessment Boundary.  Refers to the 
total area being assessed under the Project. (Figure
1.1)

EP&A Act: NSW Environmental Planning and Assessment Act 
1979.

EPBC Act: Commonwealth Environment Protection and
Biodiversity Conservation Act 1999.

LGA: Local Government Area

MAN: Mt Arthur North.

MAU: Mt Arthur Underground.

Mine Extension Areas: The five additional mining disturbance areas that are 
proposed as part of the Project. (Figure 1.2)
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ML: Mining Leases.

MNES: Matters of National Environmental Significance that 
are listed under the EPBC Act.

Mt Arthur Coal Complex Offset Strategy: The offset strategy that will be presented for the 
entire Mt Arthur Coal Complex.  This will include 
offsets for the Project and supersede all previous 
offset strategies that were established for previous 
approvals within the Mt Arthur Coal Complex.

The Project: Mt Arthur Coal Consolidation Project.

TSC Act: NSW Threatened Species Conservation Act 1995.

Project Disturbance Area: The total area that will be disturbed as part of the 
Project, including the Mine Extension Areas, the new 
rail loading infrastructure areas and the Edderton 
Road realignment option.

Proposed Offset Areas: New offset areas proposed as part of the Mt Arthur 
Coal Complex Offset Strategy.  Includes a linear strip 
of land (222 ha) bounded to the east by Thomas 
Mitchell Drive, and 495 ha of land to the east side of 
Thomas Mitchell Drive.

Proposed Regenerated Woodland: The revegetation and protection of approximately 500 
ha of land that will be returned to native woodland 
and forest after mining.

ROM: Run of Mine.
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Figure 1.1  Approved Mt Arthur Coal Operations - Existing Mining Areas
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Figure 1.2  New Project Approval - Project Application Boundary (EA Boundary) and Key Natural Features
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Chapter2
2.

Methodology

2.1 Introduction

The EA Boundary has been extensively studied since the 1960s when mining first 
commenced for Bayswater No. 2 and for subsequent mining extensions and annual 
monitoring within the Mt Arthur Coal Complex.  As a result, survey data exists for 1993, 
2000, 2003, 2004, 2005, 2006, 2007 and 2008.  The objective of this study was thus to 
review existing information of the EA Boundary and to build upon this information through 
further investigation of the Mine Extension Areas.  In order to do this, the following 
documents have been comprehensively reviewed:

Resource Planning (1993).  Bayswater No. 3 Coal Mine Project Environmental 
Impact Statement.  Prepared for Bayswater Colliery Company Pty Limited43

Dames & Moore (2000).  Mt Arthur North Coal Project: Flora and Fauna 
Report.  For Coal Operations Australia Limited;

Umwelt (2003).  2003 Ecological Monitoring Report.  For Mt Arthur Coal47;

Umwelt (2005).  2004 Ecological Monitoring Report.  For Mt Arthur Coal48;

Umwelt (2006).  Draft 2005 Ecological Monitoring Report.  For Mt Arthur 
Coal49;

Umwelt (2006).Ecological Assessment: Proposed South Pit Extension 
Project.  For Mt Arthur Coal50;

Umwelt (2007).  2006 Ecological Monitoring Report.  For Mt Arthur Coal51;

Umwelt (2007). Ecological Assessment: Proposed Mt Arthur Underground 
Project.  For Mt Arthur Coal52;

Umwelt (2008).  Results of 2007 Nest Box Monitoring – Mt Arthur Coal.  For 
Mt Arthur Coal53;

Umwelt Environmental Consultants (2008) Plan of Management for the Painted 
Diuris (Diuris Tricolor) at A171 Umwelt (Australia) Pty. Ltd., Toronto, NSW54;
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Wildthing Environmental Consultants (2008).  2007 Ecological Monitoring 
Report.  For Mt Arthur Coal55,55; and

Cumberland Ecology (2009).  Mt Arthur Coal 2008 Flora and Fauna Monitoring 
Program: Ecological Monitoring Report.  For BHP Billiton7.

Ecological studies have also been completed for neighbouring sites including Drayton 
Mine to the east of the EA Boundary, Bengalla Mine and Mount Pleasant to the north of 
the EA Boundary, and Mangoola Mine to the west of the EA Boundary.  The results in the 
following documents were therefore also considered:

ERM (1997).  Mount Pleasant Mine: Environmental Impact Statement.  For 
Coal and Allied Operations Pty. Limited35;

Hansen Bailey (2007).  Drayton Mine Extension: Flora and Fauna Impact 
Assessment.  For Anglo Coal (Drayton Management) Pty. Limited36;

Umwelt (2007). Anvil Hill Project Ecological Assessment. For Centennial 
Hunter Pty Limited46; and

Envirosciences Pty Ltd (1993). Environmental Impact Statement for Bengalla 
Coal Mine. For Bengalla Mining Company Pty Ltd34.

2.2 Database Analysis

Other existing information on the biodiversity values of the EA Boundary and its surrounds 
were obtained through the consultation of the Department of Environment and Climate 
Change (DECC) Atlas of NSW Wildlife database28 and DEWHA EPBC Protected Matters 
Search Tool31.  The number and age of records of threatened species recorded within a 10
km radius of the EA Boundary was useful supplementary information when assessing the 
likelihood of threatened species using the habitat within the EA Boundary.  The Protected 
Matters Search Tool provides a list of MNES that are predicted to occur based on the 
presence of suitable habitat, which was useful to guide threatened species searches 
during field survey.  

2.3 Field Surveys

The landscape of the EA Boundary has been extensively cleared for farmland but there is 
the possibility that flora and fauna habitats of conservation significance may remain.  Box 
Gum Woodland and Derived Native Grasslands (‘Box Gum Woodland’), a Critically 
Endangered Ecological Community (CEEC) listed under the EPBC Act, and an 
Endangered Ecological Community (EEC) under the TSC Act, is known to occur in the 
general locality.  A number of threatened plant and animal species have been detected in 
previous studies of the EA Boundary and include the grass Bothriochloa biloba and 
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passerine birds such as Speckled Warbler (Pyrrholaemus saggitatus) and Grey-crowned 
Babbler (Pomatostomus temporalis temporalis).  Squirrel Gliders (Petaurus norfolcensis)
have also been detected in the EA Boundary.

Cumberland Ecology conducted field surveys to comply with standards provided in the 
DECC ‘Threatened Biodiversity Survey and Assessment Guidelines for Development and 
Activities’ (2004)10.  Vegetation communities were sampled according to methodology that 
is prescribed within the EPBC Act Policy Statement for assessing Box Gum Woodland29 to 
determine the presence of this community (described briefly in Section 2.3.1 below).  Box 
Gum Woodland as listed under the TSC Act was assessed in accordance with the 
legislative community listing provided in the TSC Act.  Vegetation and flora field surveys 
were completed over the following dates:

28 August 2008;

21-23 September 2008;

30 September – 2 October 2008;

10-12 November 2008;

19-23 January 2009;

4 March 2009; 

8-9 April 2009; 

9-10 July 2009; and

13-14 July 2009.

2.3.1 Flora Survey Methodology

Key remnant areas of vegetation as well as grassland areas were ground-truthed and the 
plant species recorded.  Specifically, this included:

Quadrat sampling (20m x 50m) to obtain information on floristic composition and 
community structure;

Random meander surveys to detect additional flora species not recorded within 
the quadrats;

Meander-transect surveys to ground-truth the occurrence and extent of different 
community types, making records of boundary changes using a handheld Global 
Positioning Systems (GPS) unit; and

Targeted threatened species searches for threatened flora previously recorded 
within the Mine Extension Areas and in the locality of the EA Boundary.  
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i. Quadrat Sampling

A total of 25 quadrats were sampled during the survey periods.  The locations of these 
quadrats were chosen so that sampling was conducted in areas most representative of the 
condition and composition of the vegetation patch.  These quadrat locations are shown in 
Figure 2.1.  Quadrat locations from previous surveys have also been shown where 
sufficient information was available to do so.  In each quadrat, the following information 
was recorded as a minimum:

All vascular flora species present within the plot or directly adjacent to the plot;

The stratum in which each species occurred;

The relative frequency of occurrence of each plant species;

Vegetation structural data (i.e. height and percentage cover of each stratum);

A waypoint to mark the location of the quadrat, using a handheld GPS; and

Photographs of the quadrat.

The relative abundance and cover of each species within the quadrat was approximated 
using a scoring system based on the Braun-Blanquet scoring system2.  The scores used 
are provided in Table 2.1 below (and also shown in Appendix A).

Table 2.1 MODIFIED BRAUN-BLANQUET SCORES USED IN QUADRAT SURVEYS

Class Cover-abundance* Notes

+ Rare (less than 1% cover) Herbs, sedges and grasses: within 4 m2

Shrubs and small trees: less than 5 individuals.

1 Few Individuals (less than 5 % cover) Herbs, sedges and grasses: within 20 m2

Shrubs and small trees: 5 or more individuals
Medium - large overhanging tree.

2 5 - less than 25 % cover -

3 25 - less than 50 % cover -

4 50 - less than 75 % cover -

5 75 – 100 % cover -

ii. Criteria for defining EPBC Act listed Box Gum Woodland

To determine the presence of this community within the EA Boundary, the EPBC Act 
Policy Statement for assessing Box Gum Woodland29 was referred to in addition to the 
Commonwealth listing advice to the Minister for the Environment from the Threatened 
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Species Scientific Committee (TSSC).  This Policy Statement includes a prescriptive, 
detailed methodology for determining the presence of Box Gum Woodland.  

The flow chart that summarises the DEWHA method for identifying of Box Gum Woodland 
is provided in the Policy Statement and is reproduced in Appendix C.  It demonstrates 
that to confirm the presence of this CEEC as listed under the EPBC Act, it is firstly 
essential to confirm the presence of White Box (Eucalyptus albens), Yellow Box (E.
melliodora) or Blakely’s Red Gum (E. blakelyi) in sufficient numbers to be at least co-
dominants of woodlands.  Then, if one or more of these trees are present in woodland as 
dominants, a vegetation survey should be completed within a plot of 1,000 m2 (0.1ha).  
DEWHA has published a list of plants characteristics of Box Gum Woodlands; if the survey 
plot contains 12 native herb species (excluding native grasses) and at least one 
“important” native plant as signified in the list of characteristic species, then the plant 
community is said to be present.

The DEWHA method is simple and is not dependent upon soil type, slope or aspect.  The 
Upper Hunter Region is just within the area where the Box Gum Woodlands are known to 
occur, albeit at the eastern edge of the known range.  Thus, the quadrat data were 
analysed according to this criteria to determine the presence of Box Gum Woodland within 
the EA Boundary.  The quadrat data collected are presented in Appendix A.

The Commonwealth listing advice does not mention White Box-Grey Box intergrades 
(Eucalyptus albens x E. moluccana).  Thus, for the purposes of the DEWHA method of
assessment, EPBC Act listed Box Gum Woodland does not include remnant vegetation 
and its associated derived grassland where the dominant canopy tree species is, or once 
was White Box-Grey Box intergrade.  

iii. Defining TSC Act listed Box Gum Woodland according to Final Determinations

There is no such prescriptive methodology to identify Box Gum Woodland under the TSC 
Act.  Instead, the Final Determination made by the NSW Scientific Committee to list Box 
Gum Woodland as an Endangered Ecological Community under the TSC Act includes a 
comprehensive and detailed description that defines the community.  The presence of the 
community is determined on the basis of its consistency with the community described 
within the Final Determination.  

The following extracts have been taken directly from the Final Determination for Box Gum 
Woodland:

“White Box Yellow Box Blakely’s Red Gum Woodland is the name given to the 
ecological community characterised by the assemblage of species listed in 
paragraph 3 [of this determination].”

“White Box Yellow Box Blakely’s Red Gum Woodland includes those 
woodlands where the characteristic tree species include one or more of the 
following species in varying proportions and combinations – Eucalyptus albens 
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(White Box), Eucalyptus melliodora (Yellow Box) or Eucalyptus blakelyi
(Blakely’s Red Gum).”

“In some locations, the tree overstorey may be absent as a result of past 
clearing or thinning and at these locations only an understorey may be present.”

“Woodlands including Eucalyptus crebra, Eucalytpus dawsonii and Eucalyptus 
moluccana (and intergrades with Eucalyptus albens)…are also included.  
Intergrades between Eucalyptus blakelyi and Eucalyptus teretecornis may also 
occur here.”

The presence of the community as it is defined under the TSC Act was identified in the EA 
Boundary firstly by determining whether White Box, White Box-Grey Box intergrade, 
Yellow Box or Blakely’s Red Gum were present or once present as the characteristic 
canopy species, and secondly by determining whether the assemblage of characteristic 
species listed in paragraph 3 of the Final Determination was present.  As the TSC Act 
recognises intergrades, the extent of Box Gum Woodland under the TSC Act was 
expected to be greater than that of EPBC Act listed Box Gum Woodland.  The Final 
Determination for Box Gum Woodland has been included within Appendix C for 
reference.

Identification guidelines for Box Gum Woodland listed under the TSC Act have been 
published and is based on an interpretation of the Final Determination.  These guidelines 
have been prepared to assist in the identification of the community; however, consistency 
with the Final Determination takes precedence.  These guidelines have also been 
reproduced in Appendix C.

iv. Plant Identification and Taxonomic Convention

All vascular plants recorded or collected were identified using keys and nomenclature 
provided in Harden (1992, 1993, 2000 and 2002)37.  Other references used to assist 
identification of more cryptic specimens include Richardson et al. (2006)44 and Brooker 
and Kleinig (2006)3.  Where known, taxonomic and nomenclatural changes have been 
incorporated into the results, as derived from PlantNET1.  Any specimens that were not 
readily identifiable were lodged with the National Herbarium of NSW at the Royal Botanic 
Gardens, Sydney.  Eucalypt specimens were also sent to the National Herbarium to verify 
the identifications of White Box-Grey Box intergrades and Blakely’s Red Gum.  Other 
species that were sent to the National Herbarium for verification included threatened 
species like the grass Bothriochloa biloba.
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2.3.2 Fauna Surveys

The EA Boundary has been comprehensively surveyed over previous studies for fauna 
species in a range of habitats and vegetation types and using a variety of 
trapping/detection methods.  These studies covered the following habitat types:

Remnant woodland;

Remnant open forest;

Wetland (including dams);

Riparian vegetation associated with Saddlers Creek and minor tributaries; and 

Grassland (derived native, exotic and rehabilitation).  

The total fauna survey effort within the EA Boundary is a cumulative result of a series of 
surveys conducted over a period of nine years.  There has been over 6,900 trap nights 
and over 280 person hours of fauna surveys conducted within the EA Boundary, using 
detection methods like Anabat echolocation recordings and active searches, and trapping 
methods like hair funnels/tubes, Elliott traps, harp traps and pitfall traps.  

Survey method and survey effort for the EA Boundary are summarised in Table 2.2 below.  
Where there was sufficient information to do so, the survey locations of previous 
studies7,8,47-53,55 have been mapped and are shown in Figure 2.2.

The cumulative results of all fauna studies completed within the EA Boundary and its 
surrounds have provided comprehensive information on the fauna diversity of the EA 
Boundary.  In this study, the existing information was supported by additional opportunistic 
sight records and through assessment of the availability and quality of different habitat 
types present within the EA Boundary.  
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2.3.3 Fauna Habitat Assessment

The characteristic attributes of different types of fauna habitat generally influences the 
assemblage of fauna species that can be found within each habitat and also affects the 
general value of the habitat for fauna.  The EA Boundary contains five broad habitat types 
that vary in its value for fauna.  These are:

Remnant woodland;

Remnant open forest;

Wetland;

Riparian vegetation associated with Saddlers Creek and minor tributaries; and 

Grassland (derived native, exotic and rehabilitation).  

Remnant woodland and open forest areas within the EA Boundary are areas of native 
vegetation that existed prior to the commencement of mining.  These areas represent 
patches of mature vegetation that are less than 100 years old and have previously 
subjected to cattle grazing, which were removed in 2003.  Wetland areas can include 
artificial or man-made wetlands such as dams.  

Fauna habitats were first considered in terms of the following general factors: area, 
configuration and connectivity to other areas of intact vegetation.  These factors affect the 
quality of the habitat on a broader, landscape scale.  Habitat condition was then assessed 
by noting ground, shrub/understorey and canopy cover, number and size of hollows 
present, habitat features such as bush rock and fallen trees, and signs of fauna usage 
such as scats and scratches.

Fauna habitat assessments also 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 EA Boundary was undertaken and 
considered.

Hollows are used as a general indication of habitat quality for arboreal fauna, and hollow-
dependent birds and bats.  Hollows observed during surveys were recorded and the 
general vegetation condition and tree maturity were used to predict whether trees on site 
are likely to contain hollows.  Indirect indicators of fauna use of the site such as droppings, 
diggings, footprints, scratches, nests, burrows, paths and runways were also noted.
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2.3.4 Survey Conditions

The latest vegetation surveys conducted in 2008 by Cumberland Ecology occurred in 
excellent seasonal conditions, during which a high proportion of the plant species were 
detectable and flowering.  At the time of survey, there had been a preceding period of wet 
weather and many species were in peak reproductive season.  Thus, it is probable that the 
majority of flora species have been recorded and issues such as condition and viability of 
the plant community have been adequately assessed.
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Figure 2.1  Vegetation Survey Locations
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Figure 2.2  Previous Fauna Survey Locations
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Chapter3
3.

Survey Results

3.1 Introduction

This chapter presents the findings of flora and fauna surveys across the EA Boundary.  
Total flora and fauna species lists are provided in Appendix A and Appendix B,
respectively.  Raw quadrat data for the recent flora surveys by Cumberland Ecology is 
also provided in Appendix A.

3.2 Vegetation Communities

The vegetation across the Central Hunter Valley has been mapped by the Hunter-Central 
Rivers Catchment Management Authority (CMA) and this mapping includes the EA 
Boundary42.  Additional mapping studies have been conducted across the EA Boundary as 
part of vegetation studies commissioned for environmental impact assessments of coal 
mining proposals within mining tenements held by Mt Arthur Coal8,50,52.  The major 
vegetation communities that occur within the EA Boundary are listed below and are shown 
in Figure 3.1.  Most of the names used to describe these communities follow those used 
in the CMA mapping study.  

Central Hunter Ironbark - Spotted Gum - Grey Box Forest;

Mount Arthur Forest Complex;

Spotted Gum Forest;

Central Hunter Box - Ironbark Woodland;

Blakely’s Red Gum Woodland;

Hunter Floodplain Red Gum Woodland;

Narrabeen Footslopes Slaty Gum Woodland;

Upper Hunter Hills Exposed - Ironbark Woodland;

Upper Hunter White Box - Ironbark Grassy Woodland;
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Central Hunter Buloak Forest Regeneration;

Grassland; and

Planted vegetation.

The predominant vegetation element within the EA Boundary is grassland that has been 
derived from the clearing of the original woodland and forest communities.  This is 
dominated by a variety of native grass and forb species but many exotic species are 
present as is typical of grazing lands.

Each of the plant communities that have been mapped as occurring in the EA Boundary 
are described below.

3.2.1 Upper Hunter White Box – Ironbark Grassy Woodland

Status: Endangered Ecological Community (TSC Act)

This is an open woodland community that occurs on gently undulating slopes and hills on 
clay and earth soils (Photographs 3.1 and 3.2).  Canopy species that are characteristic of 
this community include Eucalyptus crebra (Narrow-leaved Ironbark), E. albens (White Box) 
and/or E. albens x E. moluccana (White Box-Grey Box intergrade).  Other canopy species 
that can occur in this community include Eucalyptus dawsonii (Slaty Gum), E. blakelyi
(Blakely’s Red Gum), Brachychiton populneus ssp. populneus (Kurrajong) and Corymbia
maculata (Spotted Gum).  

Common understorey species include Notelaea microcarpa var. microcarpa (Native Olive), 
Myoporum montanum (Water bush), Acacia decora (Western Golden Wattle) and 
Maireana microphylla (Eastern Cottonbush).  The groundcover is diverse and is generally 
dominated by grasses and forbs, such as Aristida ramosa (Threeawn Wiregrass), 
Cymbopogon refractus (Barbed Wire Grass), Austrostipa verticillata (Slender Bamboo 
Grass), Chloris ventricosa (Windmill Grass), Austrodanthonia fulva (Wallaby Grass), 
Cynodon dactylon (Couch Grass), Calotis lappulaccea (Yellow Burr-daisy), Dichondra 
repens (Kidney Weed), Desmodium varians (Variable Tick-trefoil) and Einadia nutans
(Climbing Saltbush).

Upper Hunter White Box – Ironbark Grassy Woodland is present in the EA Boundary on 
the gentle slopes and rises associated with the footslopes of Mount Arthur and with 
Macleans Hill.  It can also be found within the southern extent of Mine Extension Area 5 on 
moderate, broad crests where the land gently undulates towards Saddlers Creek and its 
tributaries.
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Photograph 3.1 Upper Hunter White Box – Ironbark Grassy Woodland at the 
southern end of the MAN open cut pit (Quadrat 19).  The large 
tree in the background is a White Box-Grey Box intergrade.  

Photograph 3.2 Upper Hunter White Box – Ironbark Grassy Woodland at 
Macleans Hill north of the MAN open cut pit (Quadrat 25).
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3.2.2 Blakely’s Red Gum Woodland

Status: Endangered Ecological Community (TSC Act)

Critically Endangered Ecological Community (EPBC Act)

This is an open woodland community that occurs on gently undulating slopes and hills on 
clay and earth soils that is dominated by almost pure stands of Eucalyptus blakelyi
(Blakely’s Red Gum).  It occurs in small, relatively isolated pockets of woodland and is 
closely related to Upper Hunter White Box – Ironbark Grassy Woodland and Mt Arthur 
Forest Complex.

The understorey composition is contiguous with that of Upper Hunter White Box – Ironbark 
Grassy Woodland described above, as Blakely’s Red Gum Woodland commonly occurs in 
small pockets within Upper Hunter White Box – Ironbark Grassy Woodland.  Within the EA 
Boundary, this community was recorded at one location north of the Mt Arthur Coal 
Access Road.  It is not located within the Project Disturbance Area and will not be cleared
as part of the Project.

3.2.3 Spotted Gum Forest

Status: Not listed. 

This is a tall open forest dominated by Corymbia maculata, with occasional occurrences of 
Brachychiton populneus, Eucalyptus crebra and in gully areas, E. tereticornis (Forest Red 
Gum) and E. dawsonii (Photograph 3.3).  There are no equivalent communities described 
in the CMA vegetation mapping of the Central Hunter Valley42, although a number of 
communities in the CMA mapping bear some affinities to the Spotted Gum Forest present 
within the EA Boundary (e.g. Central Hunter Ironbark – Spotted Gum – Grey Box Forest 
and Lower Hunter Ironbark – Spotted Gum Forest).  Spotted Gum Forest in the EA 
Boundary corresponds to Corymbia maculata Forest, which has been described by Dames 
& Moore8.

The understorey layers contain shrub species Notelaea microcarpa var. microcarpa,
Acacia decora, Cassinia arcuata (Sifton Bush), Breynia oblongifolia and Dodonaea 
viscosa (Hop Bush).  Typical forbs and grasses include Goodenia paniculata (Branched 
Goodenia), G. ovata (Hop Goodenia), Ozothamnus diosmifolium (White Dogwood), 
Brunoniella australis, Glycine tabacina (Variable Glycine), Wahlenbergia stricta (Austral
Bluebell), Calotis cuneifolia (Purple Burr-daisy), Dianella longifolia (syn. D. laevis), Sida
corrugata, Swainsona galegifolia (Smooth Darling Pea), Bothriochloa macra, Aristida 
ramosa, Chloris truncata (Windmill Grass), Lomandra filiformis (Wattle Mat-rush), 
Themeda australis (Kangaroo Grass) and Dichelachne micrantha (Shorthair Plumegrass).  

Spotted Gum Forest is present in the EA Boundary at the lower north eastern slopes of 
Mount Arthur, near the southern tip of the MAN pit.   
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Photograph 3.3 Spotted Gum Forest on the north eastern slopes of Mount 
Arthur (2008 Flora and Fauna Monitoring Location, north 
eastern slopes of Mount Arthur).  

3.2.4 Central Hunter Box – Ironbark Woodland

Status: Preliminary Determination as Endangered Ecological Community (TSC Act) (May
2009)

This open woodland community occurs on all aspects of gently undulating slopes and 
occasionally on rocky knolls.  Within the EA Boundary, canopy species can include 
Eucalyptus crebra and E. albens x E. moluccana.  Common co-occurring canopy and 
small tree species include Allocasuarina luehmannii (Buloak), Angophora floribunda
(Rough-barked Apple), Callitris endlicheri (Black Cypress Pine), Acacia implexa (Hickory 
Wattle), A. salicina (Cooba) and Canthium odoratum (Shiny-leaved Canthium).  

Common understorey species include Notelaea microcarpa var. microcarpa, Myoporum
montanum, Acacia decora and Maireana microphylla.  It can also include Breynia
oblongifolia (Coffee Bush), Cassinia quinquefaria (Cough-bush) and Dodonaea viscosa.
Subshrubs are common and can include Solanum cinereum (Narrawa Burr) and 
Phyllanthus virgatus (Spurge).  
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The groundcover is characterised by a variety of forbs, grasses, ferns and twiners.  
Abundant species include Aristida ramosa, Cymbopogon refractus, Austrostipa scabra
(Corkscrew Grass), Bothriochloa decipiens (Red Leg Grass), Chloris ventricosa,
Cheilanthes sieberi ssp. sieberi (Poison Rock Fern), Cheilanthes distans (Bristly Cloak 
Fern), Calotis lappulaccea (Yellow Burr-daisy), Vittadinia cuneata (Fuzzweed), 
Chrysocephalum apiculatum (Common Everlasting), Eremophila debilis (Winter Apple), 
Brunoniella australis (Blue Trumpet), Ajuga australis (Austral Bugle), Lomandra multiflora 
ssp. multiflora (Many-flowered Mat-rush), Dichondra repens, Desmodium varians, Sida
corrugata (Corrugated Sida), Einadia nutans and Einadia trigonos (Fishweed).

Large remnant patches of this community are located to the west of Mine Extension Area 
5.  Smaller patches occur in proximity of Saddlers Creek and its tributaries.  

3.2.5 Mount Arthur Forest Complex

Status: Endangered Ecological Community (TSC Act)

Critically Endangered Ecological Community (EPBC Act)

Mount Arthur Forest Complex is restricted to the slopes and summit of Mount Arthur 
(Photographs 3.4 and 3.5).  This variant of Box Gum Woodland is a mid to tall open 
forest dominated by Eucalyptus punctata (Grey Gum), E. moluccana (Grey Box), 
Brachychiton populneus spp. populneus (Kurrajong) and Allocasuarina torulosa (Forest 
Oak).  Co-occurring tree species include E. blakelyi (Blakely’s Red Gum), Angophora
floribunda (Rough-barked Apple) and Ficus rubiginosa f. rubignosa (Port Jackson Fig).  
Callitris endlicheri (Black Cypress Pine) and E. albens x E. moluccana (White Box-Grey 
Box intergrade) may also be present in low numbers.  

The understorey stratum is characterised by Xanthorrhea johnsonii (Grass Tree), 
Spartothamnella juncea (Native Broom), Notelaea microcarpa var. microcarpa, Myoporum 
montanum, Acacia decora, Canthium odoratum (Shiny-leaved Canthium) and Breynia
oblongifolia (Coffee Bush).  

Common groundcover species include Dichondra repens (Kidney Weed), Plantago debilis 
(Slender Plantain), Hypericum gramineum (Small St. John’s Wort), Desmodium varians
(Variable Tick-trefoil), Lomandra multiflora ssp. multiflora (Many-flowered Mat-rush), 
Hardenbergia violacea (False Sarsparilla), Cheilanthes sieberi ssp. sieberi (Poison Rock 
Fern), Austrostipa verticillata (Slender Bamboo Grass), Austrodanthonia fulva (Wallaby 
Grass), Cynodon dactylon (Couch Grass) and Aristida ramosa (Threeawn Wiregrass).

Patches of this community are the EPBC Listed CEEC Box Gum Woodland – these are 
namely areas that are dominated or co-dominated by E. blakelyi that occur on northern 
hillsides of Mount Arthur.  This community is not located within the Project Disturbance 
Area and will not be cleared as part of the Project.
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Photograph 3.4 Mount Arthur Forest Complex on the lower northern 
footslopes of Mount Arthur (Quadrat 7).  This area was 
dominated by Blakely’s Red Gum, Myoporum acuminatum
and Notelaea macrocarpa.
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Photograph 3.5 Mount Arthur Forest Complex on the upper footslopes of 
Mount Arthur (Quadrat 8).  This area was dominated by 
Blakely’s Red Gum and was also characterised by smaller 
shrubs like Swainsona galegifolia and Maireanna
microphylla.  This area of the Mount Arthur Forest Complex 
was differentiated from the area at Quadrat 7 by the 
additional presence of rock outcrops and grass trees.

3.2.6 Narrabeen Footslopes Slaty Gum Woodland

Status: Preliminary Determination as Endangered Ecological Community (TSC Act) (May 
2009)

Narrabeen Footslopes Slaty Gum Woodland occurs in drier areas of the EA Boundary 
(Photographs 3.6 and 3.7).  This open woodland is dominated by Eucalyptus dawsonii
and E. moluccana.  Other tree species that may be present include Brachychiton 
populneus ssp. populneus, Allocasuarina luehmannii, Callitris endlicheri, Acacia salicina,
E. crebra and E. punctata.

Common shrub storey species include Canthium odoratum, Geijera salicifolia var.
salicifolia (Brush Wilga), Notelaea microcarpa var. microcarpa, Myoporum montanum and 
Dodonaea viscosa var. cuneata (Wedge-leaf Hop Bush).  
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The groundcover has relatively low species richness and is generally sparse.  It is 
characterised by Dichondra repens, Aristida ramosa, Lomandra multiflora ssp. multiflora,
Brunoniella australis, Cymbopogon refractus, Desmodium brachypodum (Large Tick-
trefoil) Eremophila debilis, Fimbristylis dichotoma (Common Fringe-rush) and Sida
corrugata.

The areas of Narrabeen Footslopes Slaty Gum Woodland in the EA Boundary were
characterised by scattered old growth Slaty Gum above thickets of African Boxthorn 
(Lycium ferocissimum) and Galenia (Galenia pubescens).  Although the grassy 
understorey was low in diversity, it was predominantly native.  

Photograph 3.6 Narrabeen Footslopes Slaty Gum Woodland west of the MAN 
open cut pit (Quadrat 5).  
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Photograph 3.7 Narrabeen Footslopes Slaty Gum Woodland west of the MAN 
open cut pit (Quadrat 6).

3.2.7 Hunter Floodplain Red Gum Woodland 

Status: Endangered Ecological Community (TSC Act)

Critically Endangered Ecological Community (EPBC Act)

Hunter Floodplain Red Gum Woodland is found on floodplains of major and intermediate 
waterways and is therefore associated with alluvial soils.  This open woodland was 
recorded within the EA Boundary along Saddlers Creek and its tributaries and is 
dominated by Eucalyptus melliodora (Yellow Box).  Eucalyptus teretecornis and 
Angophora floribunda are often associated with this community in low numbers and were 
recorded along sections of Saddlers Creek (Photographs 3.8 and 3.9).

The understorey generally lacks shrub species but can be dominated by a variety of forbs 
and grasses.  Abundant groundcover species include Cynodon dactylon, Austrostipa 
verticillata, Dichondra repens, Lepidium pseudohyssopifolium (Peppercress), Urtica incisa
(Stinging Nettle), Einadia hastata, Cynoglossum australe (Australian Hound’s Tongue), 
Cyperus gracilis, Carex inversa (Knob Sedge), Glycine tabacina, Oxalis exilis, Geranium 
solanderi (Native Geranium), Chrysocephalum apiculatum, Plantago debilis, Echinopogon 
caespitosus var. caespitosus (Tufted Hedgehog Grass) and Microlaena stipoides
(Weeping Meadow Grass).  
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Eucalyptus melliodora dominates the occurrence of this community in the EA Boundary 
and so the occurrence does classify as being part of the CEEC Box Gum Woodlands.  
Approximately two hectares of this community was present within Mine Extension Area 5, 
as a few trees above an understorey dominated by weedy species (Galenia and African 
Boxthorn), and a number of native grass species.  Notwithstanding this, the shape of this 
Mine Extension Area was subsequently amended to remove impacts to this community.  

A patch of Hunter Floodplain Red Gum Woodland occurs over the proposed Edderton 
Road realignment along a property driveway and about half a hectare will likely be 
removed for the realignment.  This patch is characterised by Eucalyptus melliodora but 
has very little to absent native understorey.  It has very little structural integrity remaining 
of the original community.  Therefore, this area of Hunter Floodplain Red Gum Woodland 
does not constitute the CEEC or EEC Box Gum Woodland.  

The remaining occurrence of this community within the EA Boundary is approximately 50 
ha in size and is confined to the existing Saddlers Creek Conservation Area and closely 
adjacent areas, which will not be impacted by the Project.

Photograph 3.8 Hunter Floodplain Red Gum Woodland along a small 
tributary of Saddlers Creek adjacent to Bayswater No. 3 open 
cut pit (2008 Flora and Fauna Monitoring Location – Saddlers 
Creek).
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Photograph 3.9 Hunter Floodplain Red Gum Woodland Complex on the 
banks of Saddlers Creek (Quadrat 1).  

3.2.8 Central Hunter Buloak Forest Regeneration

Status: Not listed.

This community occurs on degraded land with poor soils, particularly in pasture areas 
where grazing has been removed.  It is a variable community and can range from a closed 
to open forest, with heights varying from from mid level to tall.  Typically, this community 
contains a very sparse to absent shrub understorey and is dominated by Allocasuarina 
luehmannii.  Occurrences of other tree species are uncommon but can include Eucalyptus
crebra, E. moluccana, Angophora floribunda and Casuarina glauca (Swamp Oak).  It is 
present within the EA Boundary within and adjacent to Mine Extension Area 5.  

The groundcover is also variable but is generally sparse.  It typically comprises tussock 
grasses like Aristida vagans (Threeawn Speargrass), Cynodon dactylon, Eragrostic
leptostachya (Paddock Lovegrass), Austrostipa verticillata, Cymbopogon refractus,
Panicum effusum (Hairy Panic), Paspalidium aversum (Bent Summergrass), Digitaria
divaricatissum (Umbrella Grass) and Microlaena stipoides.  Forbs, sedges and ferns can 
also be present and include Fimbristylis dichotoma, Commelina cyanea (Scurvy Weed), 
Laxmannia gracilis (Slender Wire Lily), Lomandra multiflora, Cheilanthes sieberi, 
Cheilanthes distans, Chrysocephalum apiculatum, Glycine tabacina, Goodenia hederacea
ssp. hederacea and Lomandra filiformis.
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3.2.9 Upper Hunter Hills Exposed Ironbark Woodland

Status: Not listed.

This is an open forest community that often occurs on drier north-facing slopes receiving 
high solar radiation and is characterised by the ubiquitous presence of Eucalyptus crebra.
Other canopy species that can occur in low numbers include E. blakelyi (Blakely’s Red 
Gum), E. albens, E. moluccana, Angophora floribunda and Brachychition populneus ssp.
populneus.  This community can grade into Upper Hunter White Box – Ironbark Grassy 
Woodland as the proportions of E. crebra, E. albens and E. albens x moluccana vary with 
aspect.  Therefore, it is not uncommon to find these two communities occurring adjacent to 
each other.  This was observed within the Mine Extension Area 1 on the foothills of 
Macleans Hill.  

This community often has a shrub layer that commonly comprises species like Acacia 
paradoxa (Kangaroo Thorn), Notelaea microcarpa var. microcarpa, Breynia oblongifolia 
and Spartothamnella juncea.  It has a similarly diverse understorey as Upper Hunter White 
Box – Ironbark Grassy Woodland, with an abundant herbaceous component.  Typical 
forbs include Dichondra repens, Daucas glochidiatus (Native Carrot), Senecio
quadridentatus (Cotton Fireweed), Desmodium varians, Glycine clandestina (Twining 
Glycine), G. tabacina, Clematis glycinoides (Traveller’s Joy) and Desmodium 
brachypodum.  Abundant grasses include Dichelachne micrantha and Microlaena 
stipoides. Cheilanthes sieberi and C. distans are also common fern species.  

3.2.10 Central Hunter Ironbark – Spotted Gum – Grey Box Forest

Status: Preliminary Determination as Endangered Ecological Community (TSC Act) (May 
2009)

This community is an open forest that is dominated by Eucalyptus crebra, Corymbia 
maculata and Eucalyptus moluccana.  A sparse small-tree storey may be present and 
would typically include Allocasuarina luehmannii or Acacia parvipinnula (Silver-stemmed 
Wattle).  The shrub layer is typically sparse but can include species like Daviesia ulicifolia
(Gorse Bitter Pea) and Bursaria spinosa (Blackthorn).  Ground cover species are often 
sparse and can consist of a number of forbs and grasses including Pratia purpurascens,
Cheilanthes sieberi, Lomandra multiflora, Cymbopogon refractus and Themeda australis.

In the EA Boundary, small pockets of this community occur just beyond the eastern 
footslopes of Mount Arthur within the currently approved South Pit Extension disturbance 
boundary.
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3.2.11 Grassland

Status: Endangered Ecological Community (TSC Act)  PARTIAL

The grassland within the EA Boundary comprises both exotic and native derived 
grassland.  Derived grassland (also known as secondary grassland or understorey) is an 
expression of the ecological community that develops when the tree canopy cover of the 
grassy woodland is removed or suffers dieback, and natural regeneration is prevented.  
The understorey of derived grassland remains relatively intact.  Areas of exotic grassland 
are often areas that have been mined and rehabilitated, as well as grassland areas where 
the topsoil may have been disturbed or where it is dominated by weeds, such that the 
recovery potential of that area is very low to absent.  

Much of the grassland in the EA Boundary has historically been derived from the clearing 
of trees and shrubs to create pasture for livestock long before mining commenced.  As
such, the floristic composition of this community can vary according to the forest or 
woodland community from which it originated and to slope, aspect, soil and underlying 
geology.  The vegetation mapping shown in Figure 3.1 shows grassland vegetation as 
different subtypes based on clearance history. 

The derived grassland identified within the EA Boundary, whilst predominantly native in 
composition, is a degraded community that has been affected to varying degrees across 
its extent within the EA Boundary by past clearing, grazing practices and mining activities.  
Broadly, the original native understorey would have been dominated by palatable grasses 
like Kangaroo Grass and various species of Wallaby Grass (Austrodanthonia spp.) and a 
high frequency of herbaceous plants.  Most areas of native derived grassland are now 
dominated by less palatable grasses like Aristida spp. and Austrostipa spp., with very 
minor proportions of Kangaroo Grass and Wallaby Grasses and a lower frequency of 
herbs present.

Within the EA Boundary, areas of this community conform to the TSC Act listing for Box 
Gum Woodland and native Derived Grassland.  These are areas of native grassland 
characterised by an assemblage of understorey species that is representative of the 
understorey that typifies Box Gum Woodland, namely Upper Hunter White Box – Ironbark 
Grassy Woodland (Figure 3.1).  These areas of grassland are derived from the clearing of
canopy trees of these communities.  

Based upon the most recent survey by Cumberland Ecology, Derived Grassland within the 
Mine Extension Areas does not appear to be derived from areas historically dominated by 
the trees E. albens, E. blakelyi or E. melliodora, which are the defining dominants of the 
Commonwealth CEEC Box Gum Woodland.  As such, although a large proportion of land 
that is proposed to be disturbed for mining purposes is TSC Act listed native Derived 
Grassland, it does not conform to any listed community under the EPBC Act.
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3.3 Threatened Ecological Communities in the EA Boundary

Some of the mapping units used by CMA incorporate areas of Box Gum Woodland CEEC 
and EEC as defined under the EPBC Act and TSC Act respectively.  That is, the
communities present within the EA Boundary include several communities that, in part, 
conform to the legislative listing for the Box Gum Woodland or Derived Grassland.  This is 
because the woodland and open forest communities named by the CMA mapping are 
dominated by a variety of tree species and vary in their composition from patch to patch.  
Some patches are dominated or co-dominated by tree species that define Box Gum 
Woodland, namely Eucalyputus melliodora (Yellow Box) and E. blakelyi (Blakely’s Red 
Gum).  The majority of patches however are dominated by other tree species that are not 
mentioned as characteristic species within the final determinations.

Box Gum Woodland and Derived Grassland is a CEEC nationally listed by the EPBC Act.  
It is also listed as an EEC under the NSW TSC Act.  The Box Gum Woodland and Derived 
Grassland community is essentially a “super-community” that originally occurred across a 
vast area of VIC, ACT, NSW and QLD and includes several recognisable variants.  The 
results of the most recent mapping study indicate that the CEEC “Box Gum Woodland and 
Derived Grassland” is present on parts of the EA Boundary (Mine Extension Area 5, the 
Conservation Areas on Saddlers Creek and Mount Arthur itself, and within an area north of 
the Mt Arthur Coal Access Road).  The above areas will not be disturbed as part of the 
Project.

Within Mine Extension Area 5, Eucalyptus melliodora dominates the occurrence of this 
community in the EA Boundary and so the occurrence does classify as being part of the 
CEEC Box Gum Woodlands.  Approximately two hectares of this community was present 
within Mine Extension Area 5, as a few trees above an understorey dominated by weedy
species (Galenia and African Boxthorn), and a number of native grass species.  
Notwithstanding this, the shape of this Mine Extension Area was subsequently amended 
to remove impacts to this community.  

Box Gum Woodland and Derived Grassland is defined differently by the TSC Act and the 
EPBC Act.  The former has a wider definition that specifically includes White Box – Grey 
Box intergrades together with Slaty Gum and Narrow-leafed Ironbark.  Consequently the 
TSC Act includes a much larger area of the EA Boundary than the listing for the EPBC 
Act.  Figure 3.2 shows the vegetation that is listed by the EPBC Act Final Determination, 
while Figure 3.3 shows the vegetation that is listed by the TSC Act. 

The differences in area are significant in that they mean that no EPBC Act listed Box Gum 
Woodland will be cleared by the Project, whereas most of the five Mine Extension Areas 
will clear at least some TSC Act listed Box Gum Woodland and native Derived Grassland.  
The impacts of the Project are covered in detail in the next chapter.

In May 2009, the NSW Scientific Committee made preliminary determinations to list one 
open forest type and two woodland types that are located in the EA Boundary and which 
will be partly cleared by the Project.  These are:
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Central Hunter Ironbark – Spotted Gum – Grey Box Forest;

Narrabeen Footslopes Slaty Gum Woodland; and

Central Hunter Box – Ironbark Woodland.

These communities are identified within the Project Impacts section as appropriate.  
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Figure 3.1  Vegetation Communities within the EA Boundary
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Figure 3.2  Location and Extent of CEEC, Box Gum Woodland (EPBC Act)
within the EA Boundary
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Figure 3.3  Location and Extent of EEC, Box Gum Woodland (TSC Act)
within the EA Boundary
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3.4 Threatened Flora of the EA Boundary

An analysis of the likelihood that threatened species that are known from, or predicted for
the locality could occur in the EA Boundary and thus be impacted by the Project has been 
completed and is presented as a table in Appendix D.  This table shows all records of 
TSC Act listed threatened flora species recorded from the Muswellbrook LGA 28 and all 
EPBC Act listed species predicted to occur based on availability of habitat in the 
Muswellbrook LGA 31.

A number of threatened flora species recorded in the EA Boundary during previous studies 
and the current assessment survey include Bothriochloa biloba, Cymbidium canaliculatum,
Acacia pendula and Diuris tricolor.  These are discussed below and shown on Figure 3.4.

i. Bothriochloa biloba

Bothriochloa biloba (Lobed Blue Grass), declared Vulnerable under the EPBC Act, was 
recorded in the EA Boundary during the 2008-09 surveys by Cumberland Ecology.  
Bothriochloa biloba was previously listed as Vulnerable under the TSC Act but has since 
been removed from the State listing.  This species was recorded in two areas: at the 
southern extent of Mine Extension Area 5 and on Macleans Hill (Mine Extension Area 2).  
Bothriochloa biloba was also recorded during surveys for the MAU at three locations within 
the EA Boundary (see Figure 3.4).

ii. Cymbidium canaliculatum

Cymbidium canaliculatum (Tiger Orchid), an endangered population within the Hunter 
Catchment listed in Part 2 of Schedule 1 of the TSC Act, is known to occur within the EA 
Boundary.  A single individual was recorded during surveys for the MAU along Saddlers 
Creek.  Cumberland Ecology recorded two individuals; one was located in a tree along a 
small tributary of Saddlers Creek in the southern portion of Mine Extension Area 5.  The 
other was also located in Mine Extension Area 5 growing on a large log within Central 
Hunter Buloak Forest Regeneration. Subsequent revisions to the Mine Extension Area 5 
boundary now places the latter individual just outside the impact area (Figure 3.4).

iii. Acacia pendula

Acacia pendula (Weeping Myall) is an endangered population in the Hunter Catchment 
and is listed under the TSC Act.  It was recorded in two locations during the MAU Project52

(Figure 3.4). However, subsequent surveys have not relocated any records nor identified 
any additional individuals.  
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iv. Diuris tricolor

Diuris tricolor (Painted Diuris) is listed as an endangered population in the Muswellbrook 
LGA under the TSC Act and as vulnerable under the EPBC Act.  The continued presence 
of a population of the Painted Diuris (also known as the Pine Donkey Orchid) has been 
confirmed by Cumberland Ecology.  This population was found occurring within Upper 
Hunter White Box – Ironbark Grassy Woodland near the Mt Arthur Coal Access Road 
(Figure 3.4).

v. Eucalyptus camaldulensis

Eucalyptus camaldulensis (River Red Gum) is listed as an endangered population in the 
Hunter Catchment under the TSC Act.  This population was recorded along one of the 
minor tributaries of Saddlers Creek in 199343.  However, no point data was available to 
locate the records on a map.  Subsequent surveys of Saddlers Creek and its tributaries 
have not relocated any records nor identified any individual Eucalyptus camaldulensis.

The locations of threatened flora that have previously been recorded in the EA Boundary 
are shown in Figure 3.4, where sufficient information was provided to allow accurate 
mapping.  

3.5 Threatened Fauna of the EA Boundary

3.5.1 Fauna Habitat

The EA Boundary has been comprehensively surveyed over previous studies for fauna 
species in a number of habitat types that include the following:

Remnant woodland;

Remnant open forest;

Wetland;

Riparian vegetation associated with Saddlers Creek and minor tributaries; and 

Grassland (derived native, exotic and rehabilitation).  

Remnant woodland and open forest areas within the EA Boundary are areas of native 
vegetation that existed prior to the commencement of mining.  These areas represent 
patches of mature vegetation that are less than 100 years old and have previously 
subjected to cattle grazing, which were removed in 2003.  Wetland areas can include 
artificial or man-made wetlands such as dams.  
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The characteristic attributes of each habitat type generally influences the assemblage of 
fauna species that can be found within each habitat and also affects the general value of 
the habitat for fauna.  

i. Remnant Forest and Woodland

There are approximately 980 ha of remnant woodland and forest across the EA Boundary
of varying condition, structural complexity, density and patch size.  Many of these areas 
contain mature-growth eucalypts over regenerating trees and a diversity of shrub species.  
A reasonable proportion of the mature trees contain hollows, which range in size from 
small (26 to 50 mm) to large (100 to 300 mm).  The understorey often contains a grassy 
ground layer that includes dead and fallen logs and rocks.  Thus, the habitat presented by 
these areas provides:

Roosting and nesting habitat for small woodland birds and some bat species in 
terms of mature trees and a canopy cover;

Hollows for roosting and nesting for small bats, small arboreal mammals, 
woodland and forest birds, and larger birds of prey like the Masked Owl;

Refugia for ground-dwelling mammals, small bats and small birds; 

Sheltering sites for reptiles and amphibians; and 

Foraging resources; such as a shrub layer for foraging birds and mammals and 
seasonal flowering resources for nectarivorous birds and bats.  

The best examples of this vegetation within the EA Boundary were observed on the upper 
and lower slopes of Mount Arthur and on Macleans Hill.  

ii. Wetland

Wetland habitats are present in the form of farm and mine dams, particularly where 
fringing vegetation is present.  The EA Boundary contains a number of dams, which 
provide habitat for amphibians and a source of water for native fauna.  

iii. Riparian Vegetation

The riparian vegetation present within the EA Boundary is largely associated with Saddlers 
Creek and its tributaries.  Whilst most areas contained a fairly weedy understorey, this 
vegetation still represents reasonably valuable habitat as it contains mature trees with 
hollows, a grassy understorey and fallen timber and rocks.  Thus it provides seasonal 
flowering resources, foraging habitat and roosting and nesting habitat for small arboreal 
mammals and birds.  Other habitat values of the riparian vegetation within the EA 
Boundary include drinking resources for fauna and corridor values.  

27 AUGUST 2009
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iv. Grassland

The grassland vegetation is the most widespread habitat in the EA Boundary, totalling 
approximately 6,820 ha, including derived native grassland, rehabilitated areas and other 
exotic grassland.  Much of these open areas provide foraging habitat for macropods like
the Eastern Grey Kangaroo (Macropus giganteus) but can also provide habitat for small 
mammals in areas with a dense grass layer, and reptiles where there is microhabitat 
available under fallen timber and rocks.  Large open areas also represent hunting 
resources for raptors, owls and some bat species.  

3.5.2 General Fauna

A total of 181 fauna species have been recorded within the EA Boundary.  This is a
cumulative result of a series of surveys conducted since 20007,8,47-53.  Fifteen of these 
species are listed under environmental legislation.  Of these, 13 species are declared 
threatened under the TSC Act (one of these species is also listed under the EPBC Act) 
and a further two are listed as Migratory under the EPBC Act.  A full list is provided within 
Appendix B.  Below is a summary of the fauna of the EA Boundary.  

i. Amphibians

A total of nine amphibian species have been detected across the EA Boundary during 
previous surveys.  The most common frog species recorded were the Common Eastern 
Froglet (Crinia signifera) and Spotted Grass Frog (Limnodynastes tasmaniensis).

ii. Birds

A total of 108 bird species have been detected across the EA Boundary during previous 
surveys.  Of these species, seven are threatened (two under the EPBC Act and five under 
the TSC Act).  The most frequently recorded species included a suite of woodland birds 
like the Brown Thornbill (Acanthiza pusilla), Weebill (Smicrornis brevirostris), Grey Fantail 
(Rhipidura albiscapa) and Superb Fairywren (Malurus cyaneus).  Other species 
consistently recorded included common urban birds such as Australian Raven (Corvus
coronoides), Australian Magpie (Gymnorhina tibicen) and Pied Currawong (Strepera
graculina).

iii. Mammals

There have been 44 mammal species recorded across the EA Boundary within previous 
surveys.  Eight of these species are listed as threatened under the TSC Act, with one 
species, the Large-eared Pied Bat (Chalinolobus dwyeri) also listed under the EPBC Act.  
Most of the threatened mammals recorded are microchiropteran bats; in particular, the 
Eastern Bentwing Bat, which was consistently recorded throughout all the previous years 
of survey.  Non-threatened species that were commonly recorded include feral species 

27 AUGUST 2009
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European Red Fox (Vulpes vulpes) and Rabbit (Oryctolagus cuniculus), macropods 
Eastern Grey Kangaroo, Swamp Wallaby (Wallabia bicolour), Red-necked Wallaby 
(Macropus rufogriseus); and a suite of bat species including White-striped Freetail-bat 
(Tadarida australis), Gould’s Wattled Bat (Chalinolobus gouldii), Chocolate Wattled Bat (C. 
morio) and Little Forest Bat (Vespadelus vulturnus).  The Common Brushtail Possum 
(Trichosurus vulpecula) and Common Wombat (Vombatus ursinus) were also consistently 
recorded, with the latter species observed around dens along Saddlers Creek and its 
tributaries.  All of the mammalian species mentioned are well represented within the 
Muswellbrook LGA.  

iv. Reptiles

A total of 20 reptile species have been recorded across the EA Boundary within previous 
surveys.  None of these species observed are listed as threatened under legislation.  
Commonly recorded species include Lace Monitor (Varanus varius) in woodland areas, 
Tree Skink (Egernia striolata) and Southern Rainbow-skink (Carlia tetradactyla).

3.5.3 Threatened Species

Thirteen TSC Act listed threatened fauna species have been recorded within the EA 
Boundary in previous surveys and include five bird species, two non-flying mammal 
species and six microchiropteran bat species.  Of these, Large-eared Pied Bat 
(Chalinolobus dwyeri) is also listed under the EPBC Act.  An additional two species,
White-throated Needletail (Hirundapus caudacutus) and Rainbow Bee-eater (Merops
ornatus), are not listed under the TSC Act but are declared Migratory species under the 
EPBC Act and would use the site periodically. 

The results of the fauna surveys conducted over the EA Boundary show that threatened 
fauna were generally restricted to areas of remnant vegetation.  No threatened species 
were recorded in grassland habitat in open pastures.  The locations of threatened fauna 
species that have previously been recorded in the EA Boundary are shown in Figure 3.4,
where sufficient information was provided to allow accurate mapping.

The paragraphs below provide descriptions of the threatened species that were recorded 
in the EA Boundary, a brief summary of their preferred habitats and where they were 
recorded within the EA Boundary.  There are a number of other threatened species that 
could potentially occur within the EA Boundary, including Masked Owl (Tyto
novaehollandiae), Black-chinned Honeyeater (Melithreptus gularis gularis) and Brown 
Treecreeper (Climacteris picumnus victoriae).  These species are also described similarly 
in the following paragraphs, which also discusses their potential occurrence within the EA 
Boundary.  
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i. White-throated Needletail (Hirundapus caudacutus)

Status: Marine - Migratory (EPBC Act)

The White-throated Needletail (Hirundapus caudacutus) is a large, insectivorous, tree-
roosting swift.  It is widespread across south eastern Australia during its non-breeding 
season and spends its time almost exclusively in the air, seldomly alighting on the ground 
or on a vertical substrate to catch insects32.

The species occurs over a range of habitats but seems to prefer foraging over open 
forests and rainforests rather than above woodland, grassland or swamps.  The species 
has been recorded roosting in trees in forests and woodland, either amongst dense foliage 
in the canopy or in hollows6,9,45.  Within the EA Boundary, the species has been detected 
during dawn census over Spotted Gum Forest on the north eastern slopes of Mount 
Arthur7.  The species was also detected opportunistically during surveys for the South Pit 
Extension, although the precise location of this record is not available50.

ii. Rainbow Bee-eater (Merops ornatus)

Status: Marine - Migratory (EPBC Act)

The Rainbow Bee-eater (Merops ornatus) is a medium-sized bird and the only species of 
bee-eater in Australia.  It is largely insectivorous but will take other small animals like 
earthworms, usually foraging from open perches.  The Rainbow Bee-eater occurs mainly 
in open forests and woodlands in open, cleared or lightly-timbered areas that are often, but 
not always, located in close proximity to permanent water.  However, the species can 
occur in a range of habitats including grasslands, cleared and semi-cleared habitats and in 
towns and suburbs and around homesteads.  The species is also commonly recorded in 
other disturbed habitats including roadside vegetation and in quarries, mines or gravel pits, 
where they often breed38,39.  On migration, the Rainbow Bee-eater may also fly over the 
top of non-preferred habitats such as rainforest or treeless plains33.

The Rainbow Bee-eater was identified in a small and relatively isolated patch of Spotted 
Gum Forest along a drainage line east of Mount Arthur during surveys for the South Pit 
Extension although the presise location is not available. 

iii. Speckled Warbler (Pyrrholaemus saggitata)

Status: Vulnerable (TSC Act)

The Speckled Warbler (Pyrrholaemus saggitata) is a small, wren-like ground-dwelling bird.  
The species lives in a wide range of Eucalyptus dominated communities that have a 
grassy understorey, often on rocky ridges or in gullies.  As foraging primarily occurs on the 
ground for seeds and insects around tussocks and under shrubs and trees, important 
habitat includes scattered native tussock grasses, a sparse shrub layer, some eucalypt 
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regrowth and an open canopy15.  Large, relatively undisturbed remnants are required for 
the species to persist in an area, although records in the Hunter Valley region indicate that 
this species can persist on the fringes of intact patches of remnant vegetation28.

The Speckled Warbler was recorded in a number of studies of the EA Boundary, primarily 
in the north/north-east sections of the EA Boundary, in the woodland and open forests on 
Macleans Hill and near the Mt Arthur Coal Access Road (presise location not available).  
One record was obtained in the Central Hunter Buloak Forest Regeneration during the 
MAU study and another at the western-most limits of the MAU disturbance boundary, also 
during the 2006 surveys for the recently approved MAU Project.  It has been consistently 
recorded over a number of years during surveys for the flora and fauna monitoring 
program and its habitat will be retained near the Mt Arthur Coal Access Road.  

iv. Diamond Firetail (Stagonopleura guttata)

Status: Vulnerable (TSC Act)

The Diamond Firetail (Stagonopleura guttata) is a finch with a bright red bill, red eyes and 
a red tail.  It is widely distributed in NSW; records in Muswellbrook LGA are few but 
concentrated in Wollemi National Park.  The species commonly occurs on the edges of 
eucalypt woodland adjoining clearings, timbered ridges and creeks in farmland and nests 
in tree hollows, logs or posts from August to December.  It is often observed foraging in 
the shade of a tree and spends most of the day on the ground searching for the seeds or
grasses and herbaceous plants, or browsing on vegetable matter and is tolerant of 
disturbance12.

The Diamond Firetail was only recorded once during the MAN EIS study.  It was largely 
confined to the dense shrub layers fringing White’s Creek in the central portions of what is 
now MAN open cut pit8.  However, the Diamond Firetail was also recorded at Drayton 
Mine located to the east of the EA Boundary.

v. Hooded Robin (Melanodryas cucullata cucullata)

Status: Vulnerable (TSC Act)

The Hooded Robin (Melanodryas cucullata cucullata) is a large, mostly sedentary robin.  
The species prefers open eucalypt woodlands that are structurally diverse, comprising 
mature trees, saplings and shrubs and moderately tall grasses in the groundcover, often at 
the edges of clearings and grassland.  They forage by perching on fallen timber and low-
lying branches, pouncing on insect prey.  The species breeds between July and 
November, building nests in tree forks or crevices at heights between one – five metres21.
The MAN EIS identified the Hooded Robin within the EA Boundary, which was not listed 
as threatened at the time of the study.  Precise locations of this species are not available.
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vi. Grey-crowned Babbler (Pomatostomus temporalis temporalis)

Status: Vulnerable (TSC Act)

The Grey-crowned Babbler (Pomatostomus temporalis temporalis) is the largest of the 
four Australian babblers, reaching up to 30 cm long.  The species inhabits open Box Gum 
Woodlands on the slopes, and Box-Cypress-pine and open Box Woodlands on alluvial 
plains.  The species are generally unable to cross large open areas.  Flight is laboured 
and the species prefers to hop to the top of a tree and glide down to the next one, foraging 
for insects on trunks and branches of eucalypts and other woodland trees or on the 
ground, digging and probing amongst litter and tussock grasses19.

The species breeds between July and February.  Nests are usually located in shrubs or 
sapling eucalypts, although they may be built in the outermost leaves of low branches of 
large eucalypts19.

This species is known from a few records in the Muswellbrook LGA.  It has been detected 
within the EA Boundary in a number of previous studies and appears to predominantly 
occur along Saddlers Creek and its tributaries.  A nest was also observed during the MAU 
study along the upper reaches of Saddlers Creek.

vii. Brown Treecreeper (Climacteris picumnus victoriae)

Status: Vulnerable (TSC Act)

The Brown Treecreeper (Climacteris picumnus victoriae) is Australia’s largest treecreeper 
and is commonly found in Box Gum Woodland.  Generally, the species is found in open 
woodlands and dry open forests dominated by stringybarks or other rough-barked 
eucalypts.  Other habitat characteristics in which this species occurs includes an open 
grassy understorey, sometimes with one or more shrub species but not a dense shrub 
understorey.  The species can also be found in mallee and Eucalyptus camaldulensis
(River Red Gum) Forest bordering wetlands with an open understorey of acacias, 
saltbush, lignum, cumbungi and grasses.  As the Brown Treecreeper is a sedentary 
species that spends much of its time on the ground foraging, fallen timber is an important 
habitat component, as well as hollows in standing dead or live trees and tree stumps, 
which it requires for nesting18.  Although suitable habitat is present, no individuals were 
recorded within the EA Boundary during previous surveys.

viii. Black-chinned Honeyeater (Melithreptus gularis gularis)

Status: Vulnerable (TSC Act)

The Black-chinned Honeyeater (Melithreptus gularis gularis) is a large, widespread 
honeyeater.  It occupies mostly upper levels of drier open forests or woodlands dominated 
by box and ironbark eucalypts, especially Eucalyptus sideroxylon (Mugga Ironbark), 
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Eucalyptus albens (White Box), Eucalyptus microcarpa (Grey Box), Eucalyptus melliodora
(Yellow Box) and Eucalyptus tereticornis (Forest Red Gum).  However, it can also be 
found in open forests of smooth-barked eucalypts like Spotted Gum Forest.  It forages 
among the canopy, feeding on nectar and honeydew.  Nests are commonly suspended 
from the upper branches, high up in the crown of the canopy11.  The Black-chinned 
Honeyeater has not been detected in the EA Boundary in previous studies although 
suitable roosting and foraging habitat does exist.

ix. Turquoise Parrot (Neophema pulchella)

Status: Vulnerable (TSC Act)

The Turquoise Parrot (Neophema pulchella) is a distinctive parrot that occurs on the 
edges of eucalypt woodlands that adjoin clearings, timbered ridges and creeks in 
farmland.  The species prefers to feed in the shade of a tree and spends most of the day 
on the ground searching for the seeds or grasses and herbaceous plants, or browsing on 
vegetable matter.  The species relies on tree hollows, logs or posts for nesting and 
breeding occurs from August to December.

The Turquoise Parrot was recorded tentatively during surveys for the Bayswater No. 3 
EIS43 but precise locations are not available for this species.  There are 48 known records 
for this species in the Muswellbrook LGA but most of these records are concentrated in 
Wollemi National Park28.  Nevertheless, there is suitable habitat available for this species 
in the EA Boundary around Mount Arthur and Saddlers Creek.  

x. Masked Owl (Tyto novaehollandiae)

Status: Vulnerable (TSC Act)

The Masked Owl (Tyto novaehollandiae) is a large forest owl that inhabits dry eucalypt 
forests and woodlands where they forage for small arboreal and terrestrial mammals, 
particularly rats.  The Masked Owl will also forage at the margins of forests.  The species 
relies on large hollows in moist eucalypt forest gullies, or in some cases, caves, for 
breeding and roosting.  Breeding pairs have a large home range of about 500-1000 
hectares14.  The Masked Owl has not been detected in the EA Boundary in previous 
studies although suitable roosting and foraging habitat does exist.

xi. Spotted-tailed Quoll (Dasyurus maculatus maculatus)

Status: Endangered (EPBC Act); Vulnerable (TSC Act)

The Spotted-tailed Quoll (Dasyurus maculatus maculatus) is about the size of a domestic 
cat and has been recorded across a range of habitat types, including rainforest, open 
forest, woodland, coastal heath and inland riparian forest.  This is a nocturnal species with 
a large home range; females occupy home ranges up to about 750 ha and males up to 
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3500 ha and they usually traverse their ranges along densely vegetated creeklines26.
There are 25 records for the Spotted-tailed Quoll within the Muswellbrook LGA but no 
individuals have been detected in current or previous surveys of the EA Boundary.

xii. Parma Wallaby (Macropus parma)

Status: Vulnerable (TSC Act)

The Parma Wallaby (Macropus parma) inhabits a range of habitats from moist sclerophyll 
forest with a thick, shrubby understorey to rainforest margins and occasionally drier 
eucalypt forest.  They prefer habitat near grassy, open areas where they forage at night, 
retreating to dense shrubby cover during the day20.

The Parma Wallaby was identified tentatively from hairs found in predator scats (Vulpes
vulpes), obtained during the MAN EIS study.  The precise location is not known; however, 
the scats were taken from Spotted Gum Open Forest, presumably near the steep slopes 
of Mount Arthur, where there is suitable habitat for Parma Wallaby8.  Records in the 
locality include one record 60 km north-east of Muswellbrook in the Barrington Tops 
National Park, and one record approximately 60 km south-west of the EA Boundary in 
Wollemi National Park28.  Dames and Moore (2000)8 discuss the possibility that the hairs 
recovered from the scats belong to Red-necked Wallaby (Macropus rufogriseues), which 
are known to occur in large numbers on Mount Arthur.  No other surveys since the Dames 
and Moore (2000) survey have detected any evidence of the presence of this species.  
Based on the information above, it is likely that the Parma Wallaby does not occur in the 
EA Boundary.

xiii. Koala (Phascolarctos cinereus)

Status: Vulnerable (TSC Act)

The Koala (Phascolarctos cinereus) is a solitary, arboreal marsupial with a fragmented 
distribution throughout eastern Australia, from north-east Queensland to the Eyre 
Peninsula in South Australia.  In NSW it mainly occurs on the central and north coasts with 
some populations in the western region.

Koala habitat includes eucalypt woodlands and forests.  The species feed on the foliage of 
more than 70 eucalypt species and 30 non-eucalypt species, but in any one area will 
select preferred browse species.  The home range size varies with quality of habitat, 
ranging from less than two hectares to several hundred hectares in size.

The Koala spends most of its time in trees and is inactive for most of the day, feeding and 
moving mostly at night.  However, it will descend and traverse open ground to move 
between trees.  It has long, sharp claws that are adapted for climbing.  Adult males weigh 
six to 12 kilograms and adult females weigh five to eight kilograms.  Females breed at two 
years of age and produce one young per year.  During breeding, males advertise with loud 
snarling coughs and bellows27.
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No Koala individuals have been recorded within the EA Boundary and no evidence of 
active use by individuals or a breeding population have been detected.

xiv. Squirrel Glider (Petaurus norfolcensis)

Status: Vulnerable (TSC Act)

The Squirrel Glider (Petaurus norfolcensis) inhabits mature or old growth Box, Box-
Ironbark woodlands and River Red Gum forest west of the Great Dividing Range and 
Blackbutt-Bloodwood forest with heath understorey in coastal areas.  They live in family 
groups and nest in tree hollows and prefer eucalypt stands with a shrubby or an Acacia
midstorey16.

The Squirrel Glider is known from 21 records in the Muswellbrook LGA and was recorded 
in the EA Boundary in previous surveys, primarily at Saddlers Creek and on the north 
western slopes of Mount Arthur where nest boxes were established as part of an ongoing 
fauna monitoring program at Mt Arthur Coal.  However, the South Pit Extension study 
(Umwelt 2006)50 identified Squirrel Gliders along Saddlers Creek independently of nest 
boxes and records were also obtained at the south western extent of the EA Boundary 
during the Underground study52.  Thus, it is not likely that the species is restricted to 
Saddlers Creek and the slopes of Mount Arthur.

xv. Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris)

Status: Vulnerable (TSC Act)

The Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) is a wide-ranging, tree hollow-
roosting, insectivorous species that primarily forages above the tree canopy17.  Most 
records in NSW have been obtained between January and May, leading to speculation 
that the species may be migratory in the southern portion of its range41, although very little 
is currently known about seasonal movements.  The species occurs in many habitats, from 
sclerophyll forests to open woodland5.

This species is known from a few records in the Hunter Valley region and is considered to 
be a 'relatively rare' species nationally8.  This species was detected using echolocation 
recording during the MAN EIS study, where it was recorded foraging over Spotted Gum 
open forest remnants associated with the north eastern slopes of Mount Arthur.  The 
species was also detected during the MAN EIS study foraging over remnant woodland and 
open forest in the northern and eastern sections of the EA Boundary where the MAN 
operations are now located but was not detected in open pastures or small areas of 
riparian vegetation remnants8.

Although not detected in subsequent surveys, suitable habitat is still available over 
Spotted Gum open forest around the slopes of Mount Arthur.  
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xvi. Large-eared Pied Bat (Chalinolobus dwyeri)

Status: Vulnerable (EPBC Act; TSC Act)

The Large-eared Pied Bat (Chalinolobus dwyeri) is found mainly in areas with extensive 
cliffs and caves.  The species generally roosts at cave entrances, in cliff crevices and old 
mine workings.  It commonly frequents low to mid-elevation dry open forest and woodland 
close to these features, particularly areas containing gullies25.

The species is largely concentrated in, but not confined to Wollemi National Park.  It has 
been recorded on one occasion by echolocation recording in 2006 across three sites that 
include Macleans Hill, the north western slopes of Mount Arthur and the north eastern 
slopes of Mount Arthur51.

xvii. Eastern Freetail Bat (Mormopterus norfolkensis)

Status: Vulnerable (TSC Act)

The Eastern Freetail Bat (Mormopterus norfolkensis) is a solitary, insectivorous bat that 
inhabits dry sclerophyll forests and roosts in tree hollows and sometimes under bark or in 
man-made structures.

This species is known from a few records in the Muswellbrook LGA and was recorded in 
the EA Boundary during the MAU study in 200752 in vegetation along the southern portion 
of Edderton Road; and during fauna monitoring in 2005 and 2006, in riparian vegetation 
along the Saddlers Creek tributary near the Bayswater No. 3 operations area, south of 
Mount Arthur49,51.

xviii. Eastern Bentwing Bat (Miniopterus schreibersii oceanensis)

Status: Vulnerable (TSC Act)

The Eastern Bentwing Bat (Miniopterus schreibersii oceanensis) is an insectivorous, cave-
roosting species but can also roost in man-made structures such as old mines and storm-
water tunnels.  However, it requires very specific conditions in terms of temperature and 
humidity for maternity sites.  The species occurs in large colonies of up to 150,000 
individuals and forages above the canopy over forested areas for insects22.

This species is well recorded in Muswellbrook LGA and has been consistently detected in 
the EA Boundary in previous surveys, primarily around Macleans Hill, Saddlers Creek and
Mount Arthur.
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xix. Large-footed Myotis (Myotis macropus)

Status: Vulnerable (TSC Act)

This is a large cave-dwelling bat that was formerly known as Myotis adversus.  There are 
only six published records of the Large-footed Myotis for Muswellbrook LGA and these are 
all located within the EA Boundary28.  This is a species that has been consistently 
recorded within the EA Boundary during previous surveys in remnant vegetation and along 
creeklines.  It generally roosts in groups of 10 - 15 in caves, mine shafts, hollow-bearing 
trees, storm-water channels, buildings, under bridges and in dense foliage23..  The primary 
force driving roost selection is the proximity of suitable day-roost sites to suitable 
waterways; thus, roosting sites are often close to water as the species forages over 
streams and pools catching insects and small fish by raking their feet across the water 
surface4.

xx. Greater Broad-nosed Bat (Scoteanax ruepellii)

Status: Vulnerable (TSC Act)

The Greater Broad-nosed Bat (Scoteanax ruepellii) is a large bat that occurs in a variety of 
habitats from woodland through to moist and dry eucalypt forest and rainforest, though it is 
most commonly found in tall wet forest.  This species mainly roosts in tree hollows but it 
can also be found in buildings.  The Greater Broad-nosed Bat flies slowly and directly 
along creek and river corridors in open woodland habitat and dry open forest at low 
altitudes of up to six metres, foraging for beetles and other large, slow-flying insects after 
sunset13.  This species was detected during the MAU surveys in close proximity to the 
western boundary of the EA Boundary.

xxi. Eastern Cave Bat (Vespadelus troughtoni)

Status: Vulnerable (TSC Act)

The Eastern Cave Bat (Vespadelus troughtoni) is a cave-roosting species that is usually 
found in dry open forest and woodland, and generally roosts near cave entrances in 
moderately well-lit areas or in crevices of cliffs and overhangs.  It has been recorded 
roosting in disused mine workings, occasionally in colonies of up to 500 individuals5,24.

The species was recorded in the EA Boundary on the eastern slopes of Mount Arthur in 
Spotted Gum Forest during surveys for the South Pit Extension.  It was recorded again in 
this location during surveys for the Underground Project and also in additional areas 
including vegetation along Saddlers Creek.

An analysis of the likelihood that threatened species that are known from, or predicted for 
the locality could occur in the EA Boundary and thus be impacted by the Project is 
presented within Appendix D.  This table shows all records of TSC Act listed threatened 
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fauna species recorded from the Muswellbrook LGA 28 and all EPBC Act listed species 
predicted to occur in the Muswellbrook LGA based on availability of habitat in the LGA 31.

The locations of threatened fauna are also shown on Figure 3.4 below, where there has 
been sufficient information to map precise locations.    
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Figure 3.4  Threatened Flora and Fauna Species Recorded in the EA Boundary (Current and Previous Records)
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Chapter4
4.

Impact Assessment

4.1 Introduction

The impacts of the Project can be divided into direct and indirect impacts which will occur 
during varying stages of the Project.  The direct impacts entail the impacts of vegetation 
clearance and are discussed in Section 4.2 and Section 4.3 below.  Those sections also 
discuss the impacts of the Project upon endangered ecological communities and streams 
and wetlands.  The indirect impacts include potential impacts such as edge effects,
severance of wildlife corridors and weed invasion.  Indirect impacts are discussed in 
Section 4.4.  The Project will have impacts upon a range of threatened species, and the 
impacts on threatened species are covered in Section 4.5.

4.2 Direct Impacts

4.2.1 Vegetation Clearance

Table 4.1 summarises the extent of clearing that is proposed for the Project Disturbance 
Areas.  The Project will result in the clearance of a range of forest, woodland and derived 
grassland areas.  The Project will be staged such that vegetation clearing will be 
conducted progressively over the life of the project.  Rehabilitation and revegetation work 
will occur during the life of the Project, which will also progressively restore grassland and 
tree cover on mined land during the course of the Project.

In total, approximately 240 ha of forest and woodland vegetation, occurring as scattered 
patches of remnant woodland and forest, will be cleared over the life of the Project.  When 
all forms of native grassland are considered, approximately 750 ha of native derived 
grassland will be removed.  

Approximately 116 ha of TSC Act listed Box Gum Woodland (i.e. Upper Hunter White Box 
- Ironbark Grassy Woodland) and 700 ha of TSC Act listed Box Gum Woodland-Derived 
Grassland will be removed as part of the Project, of which the largest continuous areas are 
66.45 ha and 307.82 ha respectively.  No EPBC Act listed communities will be disturbed 
as a result of the Project.
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All of the woodland areas to be cleared consist largely of trees that have regrown since 
European settlement.  As such, a high proportion of the woodland to be removed consists 
of relatively young trees.  Notwithstanding that, tree hollows occur and are most abundant 
in the Upper Hunter White Box Ironbark Grassy Woodland and in the Narrabeen 
Footslopes Slaty Gum Woodland.

The major blocks of woodland habitat that are proposed for disturbance are in the 
southern parts of Mine Extension Areas 1 and 2, and the northern part of Mine Extension 
Area 5.  The loss of such habitat will to a degree, reduce connectivity across the 
landscape by removing blocks of woodland that would serve as “stepping stones” for 
mobile animals moving between woodland patches.  However, the Project will not remove 
any major wildlife corridors.

4.2.2 Impact upon Streams and Wetlands

The threatened species Schedules of the FM Act comprise lists of endangered species, 
populations and ecological communities, vulnerable species, species presumed extinct 
and key threatening processes.  These Schedules indicate that the Hunter River drainage 
basin is outside the known distribution of species, populations and ecological communities 
listed under this legislation.  Therefore, no listed species, populations or ecological 
communities are expected to occur in the EA Boundary, and none will be impacted by the 
Project.

Mine Extension Areas 1-5 are essentially dry and no permanent streams or wetlands are 
likely to be impacted by the Project.  A dry, ephemeral stream is located in the gully of 
Area 2, and another in the southern portion of Area 5.  These were dry at the time of the 
flora and fauna assessments and do not support any permanent riparian or aquatic 
habitats.
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4.3 Indirect Impacts

In addition to the direct impacts of the Project (direct loss of habitat due to clearing of 
native vegetation), there are a number of indirect impacts of the Project on EECs and 
threatened flora and fauna.  These are discussed in Appendix E to this report as part of a 
formal Assessment of Significance.  The inclusion of the Assessment of Significance is not 
legally required in the Part 3A process; however, it provides a useful tool in the 
assessment of impacts.

Broadly, the indirect impacts of the Project include the fragmentation of existing remnant 
vegetation, which may increase the degradation of habitat for woodland birds and 
threatened plants through edge effects, and increase the degree of isolation of individual 
remnant patches.  Clearing of native vegetation can also result in a significant loss of 
hollow-bearing trees and dead wood, which fauna species may rely on for breeding or 
roosting.  These factors can lead to increased likelihood of localised extinction of flora and 
fauna.

Edge effects resulting from habitat fragmentation can include increased susceptibility to 
infection (such as infection of native plants by the fungus Phytophthora cinnamoni), weed
invasion and feral animal invasion.  The Project can facilitate the establishment and 
invasion of weeds into areas of native vegetation because weeds commonly:

Spread or transfer to nearby areas of remaining vegetation by machinery and 
vehicles moving around the mining pit;

Germinate from soil seed bank through topsoil disturbance; and

Experience prolific growth through increased access to:

Sunlight;

Nutrients from runoff due to soil compaction;

Reduced competition from native species (many weeds are “pioneer”
species, which means they are the first to colonise an area recently 
disturbed).

Habitat fragmentation and associated edge effects reduce the availability and quality of 
refugia for native fauna and increase feral access to resources, thus increasing the risk of 
predation and competition for resources for native fauna.  

The indirect impacts of the Project also include isolation effects and decreases in corridor 
connectivity.  The Project cuts across a number of local corridors and will reduce the width 
of a regional habitat link by half at the northern extent of Mine Extension Area 5.  This 
regional habitat link has already been cut by mining within the approved Bayswater No. 3 
mining area.  Mobile fauna that move between remnant patches can be vulnerable to 
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predation if vegetated links are impacted.  Sedentary species can be isolated if distances 
between patches are significantly increased.  Changes to drainage lines can affect the
integrity, structure and composition of surrounding habitat and thus, have secondary 
impacts on the fauna and flora that rely on them.  Rehabilitation of mines will be designed 
to re-establish the regional habitat link.

4.4 Impacts upon Threatened Species and Communities

Table 4.2 summarises the potential impacts upon threatened species groups in the 
absence of mitigation measures proposed for the Project as discussed in Section 5.  It
focuses upon flora and fauna that are known to occur in the EA Boundary, but also applies 
to the species discussed in Chapter 3 that, although not verified on site, have potential to 
occur on site from time to time.  

There is no legal requirement to prepare an Assessment of Significance (also called the 
“Seven-part Test”) when preparing an Environmental Assessment under Part 3A of the 
EP&A Act.  Notwithstanding that, a “Seven-part Test” has been prepared in order to use 
the test as a risk assessment and determine which threatened flora and fauna within the 
EA Boundary are most at risk from the Project.  This is provided in Appendix E.  This test 
has been completed as a composite test and examines endangered ecological 
communities, endangered populations and threatened species that are known to occur 
within the EA Boundary and which are known to occur in one or more of the proposed 
Mine Extension Areas.

The Seven-part Test indicates that without additional mitigation or compensation 
measures, the proposed mining of the Mine Extension Areas will have a significant impact 
upon TSC Act listed Box Gum Woodland and at least some of the aforementioned 
woodland fauna.  The impact on fauna will result as the Project will remove a sizeable 
amount of woodland habitat (approximately 240 ha), exacerbate the key threatening 
processes of native vegetation removal and tree hollow loss in a highly cleared landscape 
and increase the degree of isolation between existing patches of habitat.  However, 
rehabilitation proposed as part of the proposed offset strategy for the Project will focus on 
re-establishing local and regional habitat links to provide an effective biodiversity corridor 
for the long term.

Chapter 5 presents a summary of the existing mitigation and compensation measures, 
together with a summary of what is proposed to compensate for the Mine Disturbance 
Areas proposed as part of the Project. 
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4.4.1 NSW State Environmental Planning Policy (SEPP) 44 – Koala Habitat 
Protection

The Koala is a threatened species that requires additional planning considerations than 
other threatened species as it is covered by a State Environmental Planning Policy and 
because it has an approved recovery plan.

Within NSW legislation, SEPP 44 – Koala Habitat Protection has been prepared to assist 
in the conservation of the Koala.  The aim of SEPP 44 is to encourage the proper 
conservation and management of areas of natural vegetation that provide habitat for 
koalas.  Schedule 1 lists the LGAs which area covered by SEPP 44 and Schedule 2 lists 
the feed tree species for the Koala.  The EA Boundary falls within a listed LGA 
(Muswellbrook).  Four of the ten feed species listed in SEPP 44 are located within the EA 
Boundary.  An approved Recovery Plan for the Koala has been prepared by DECC27.  
Within this plan, management areas have been delineated across NSW.  Assessments of 
Koala habitat have been made according to each of these documents below.

i. Approved Recovery Plan for the Koala (DECC 2008)

Koalas occur in the Muswellbrook LGA but have not been recorded within the EA 
Boundary.  The approved Koala Recovery Plan27 divides NSW into a series of Koala 
Management Areas and the Upper Hunter Valley has forest and woodland that is 
intermediate between two of these areas, the Central Coast and the Northern Tablelands.

The Koala Recovery Plan mentions a suite of trees that are primary and secondary feed 
trees for koalas in each management area.  The EA Boundary has forest and woodland 
vegetation that contains a number of these species and are shown in Table 4.3.

Table 4.3 PRIMARY AND SECONDARY KOALA FOOD TREES PRESENT 
WITHIN THE EA BOUNDARY

Koala Management Area 2: Central Coast Koala Management Area 4: Northern 
Tablelands

Primary food tree species: Primary food tree species:

Eucalyptus tereticornis (Forest Red Gum) Eucalyptus tereticornis (Forest Red Gum)

Secondary Food Tree Species: Secondary Food Tree Species:

E. conica (Fuzzy Box), E. punctata (Grey Gum), 
E. moluccana (Grey Box)

E. melliodora (Yellow Box), E. conica (Fuzzy 
Box), E. albens (White Box), E. blakelyi
(Blakely’s Red Gum), E. moluccana (Grey Box)

The dominant trees across a high proportion of the woodland and open forest within the 
EA Boundary include species that are regarded as important secondary browse species 
for this animal, including Eucalyptus albens x moluccana (White Box x Grey Box 
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intergrade).  There are also areas that include E. melliodora (Yellow Box) and E. blakelyi 
(Blakely’s Red Gum).

The recovery plan also provides two systems to categorise koala habitat which are both 
based upon the abundance of primary and secondary food tree species.  Within the first 
category system (Option 1) the EA Boundary is considered as Secondary Habitat (Class 
B) as the primary food tree species is largely absent.  According to this category, the EA 
Boundary is capable of supporting a viable, low density population of koalas.  Within the 
secondary category system (Option 2), the EA Boundary is considered as Secondary 
Habitat (Class A) as at least 50% of forested or woodland areas are comprised of 
secondary food tree species.  According to this classification, the EA Boundary is 
considered capable of supporting a viable high-medium density koala population.

ii. State Environmental Planning Policy No 44 – Koala Habitat Protection

The intent of SEPP 44 is to foster conservation and management of areas of natural 
vegetation that provide habitat for the Koala (Phascolarctos cinereus), to ensure 
permanent free-living populations over their present range and to reverse the current trend 
of population decline. 

The Project is subject to assessment under SEPP 44 because the land occurs in a LGA 
listed in Schedule 1 of the policy.  All development applications that are in a SEPP 44 LGA 
and impacting areas one hectare or greater, including adjoining lands on the same 
holding, are required to be assessed under SEPP 44.

Assessment under SEPP 44 is based on an initial determination of whether the land 
constitutes potential koala habitat.  This is determined by assessing whether the eucalypt 
species present in Schedule 2 constitutes 15 per cent or more of the total number of trees 
in the upper or lower strata of the tree component.  If potential koala habitat is present, the 
area must be further assessed to determine if the land is core koala habitat.  The species 
listed in Schedule 2 of the policy are identified in Table 4.4.

Table 4.4 SEPP 44 TREE SPECIES

Scientific Name Common Name

Eucalyptus tereticornis Forest Red Gum

Eucalyptus microcorys Tallowwood

Eucalyptus punctata Grey Gum

Eucalvptus viminalis Ribbon Gum or Manna Gum

Eucalyptus camaldulensis River Red Gum

Eucalyptus haemastoma Broad-leaved Scribbly Gum

Eucalyptus signata Scribbly Gum

Eucalyptus albens White Box
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Table 4.4 SEPP 44 TREE SPECIES

Scientific Name Common Name

Eucalyptus populnea Bimble Box or Poplar Box

Eucalvptus robusta Swamp Mahogany

Of the trees in Schedule 2 and Table 4.4, Eucalyptus albens x moluccana (White Box x 
Grey Box intergrade) is recorded within the EA Boundary in relative abundance.  Both 
White Box and Grey Box are known koala secondary food trees (see Table 4.3) and thus 
it is highly probable that koalas would browse on intergrades of these two tree species.  
White Box x Grey Box intergrade is likely to comprise 15 per cent of overstorey species 
within several of the proposed mining areas, particularly Mine Extension Areas 2 and 5.  
As such this indicates that the EA Boundary contains potential koala habitat.

Given that potential koala habitat occurs in the EA Boundary, the policy requires that it 
must be determined whether the area forms core koala habitat under the definition of 
SEPP 44.  Core koala habitat is defined under this legislation as; "an area of land with a
resident population of koalas, evidenced by attributes such as breeding females (that is, 
females with young) and recent sightings of and historical records of a population".  
Targeted searches and area searches for scats failed to identify the koala, or evidence of 
the species and there is no historical record of the species within the EA Boundary.

It is likely that a resident population of koalas does not occur within the EA Boundary, as 
no evidence of koala use was observed during field surveys.  There are also no historical 
or anecdotal records of koalas occurring in the EA Boundary, although there are previous 
records from the local area and region.  The area is not considered to be core koala 
habitat as defined under SEPP 44; hence the preparation of a Koala Plan of Management 
is not required.  SEPP 44 therefore does not place any constraints on the Project.

4.5 Conclusion

Analysis of the impacts of the Project indicates that the proposed Mine Extension Areas 1-
5 will have significant impacts upon Box Gum Woodland, as defined by the TSC Act, and 
upon a suite of threatened woodland birds and mammals, without appropriate mitigation 
measures and provision of compensatory habitat.  Chapter 5 outlines the proposed 
mitigation and compensation package that has been proposed to ensure the project will 
maintain or improve biodiversity values in the local area.
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Chapter5
5.

Mitigation and Compensation Measures

5.1 Introduction

The DECC has prepared principles for the use of biodiversity offsets.  Foremost among 
these is the principle that impacts must be avoided first by using prevention and mitigation 
measures.  This principle means that the ecological impacts of proposed developments 
should be managed as follows:

Avoid: to the extent possible, developments should be designed to avoid or 
minimise ecological impacts;

Mitigate: where certain impacts are unavoidable through design changes, 
mitigation measures should be introduced to ameliorate the ecological impacts of 
the proposed development; and

Compensate: the residual impacts of the project should be compensated for in 
some way to offset what would otherwise be a net loss of habitat.

This chapter explains the way these points have been applied to manage the impacts of 
the Project.

As discussed in Section 1.3.1, the DGRs for the EA include the requirement to provide 
compensatory offsets as follows: 

“A revised offset strategy for the mining complex to ensure that the project will 
maintain or improve the biodiversity conservation value of the region.”

For the purposes of this document, ‘improve and maintain’ is defined as increasing the net 
area and condition of ecological communities within the locality of the Project in the 
medium to long term.  This will be achieved by permanently conserving and improving the 
condition of representative examples of vegetation communities and habitats for 
threatened species that may be impacted by the proposed development.

Mt Arthur Coal currently has an established strategy that was developed to mitigate and 
offset the ecological impacts arising from previous mining approvals within the EA 
Boundary.  This strategy is known as the Mt Arthur Coal Rehabilitation and Landscape 
Management Strategy.  
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As part of the Project, the existing Mt Arthur Coal Rehabilitation and Landscape Strategy 
will be superseded by an updated and consolidated strategy called the Mt Arthur Coal 
Complex Offset Strategy, which will cover the entire Mt Arthur Coal Complex.  The Mt 
Arthur Coal Complex Offset Strategy will build upon the previous Rehabilitation and 
Landscape Strategy and incorporate new offsets that address additional impacts predicted 
for the Project.  The Mt Arthur Coal Complex Offset Strategy has been designed to 
increase the net area and condition of native vegetation and rehabilitated flora and fauna 
habitats in the medium to long term.  The consolidated Mt Arthur Coal Complex Offset 
Strategy is described and discussed in Section 5.4 within this Chapter.  

5.2 Avoidance Measures

Avoidance measures are problematic for mining projects such as coal mines because 
commercial deposits occur in fixed locations.  Notwithstanding this the design of the 
Project was examined to see if changes to the footprint could be made to avoid significant 
ecological impacts and two such changes were made to the design of Mine Extension 
Area 2 and Mine Extension Area 5.

Mine Extension Area 5 will be used as an out-of-pit overburden emplacement area and the 
initial design would have impacted a small area (approximately 2 ha) of the threatened 
ecological community, Hunter Floodplain Red Gum Forest.  This community occurs in a 
degraded condition as a few trees above an understorey dominated by weedy species 
(Galenia and African Boxthorn), and a number of native grass species.  Eucalyptus 
melliodora is present as a dominant canopy species and so the occurrence does classify 
as being part of the EPBC listed CEEC Box Gum Woodland.  

To minimise the impacts on the Hunter Floodplain Red Gum Forest, the design was 
changed to reduce the footprint of Mine Extension Area 5 so that it will now avoid any 
occurrence of this community near Mine Extension Area 5.

The eastern section of Mine Extension Area 1 (Macleans Hill) was also modified to reduce 
the mining footprint and retain sections of Box Gum Woodland within this area.

5.3 Mitigation Measures

As Mt Arthur Coal has been in operation since 1960’s, a range of management strategies 
are currently in place to limit impacts on native flora and fauna in the EA Boundary.  The 
strategies include the measures summarised in Table 5.1.  Many of the existing 
management strategies will be reviewed and consolidated for the Project.  Some of the 
key measures that will continue to be applied to ensure the ongoing viability of threatened 
flora, fauna and ecological communities are described briefly below.
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i. Modification and Adjustment of Regional and Local Corridors

Connectivity of new and existing offsets will be provided for in the long term through 
implementation of a connected system of corridors and habitat patches across the EA 
Boundary, and linkages to other wildlife reserves and areas of native habitat in the locality.  
This corridor network is an integral part of the Mt Arthur Coal Complex Offset Strategy, 
discussed further in Section 5.4.5.  It has been designed to maintain consistency with the 
DPI’s Synoptic Plan30 and will connect the new Proposed Offset Areas to the existing 
Conservation Areas at Saddlers Creek and Mount Arthur.  

Existing local corridors in several of the proposed Mine Extension Areas will be adjusted to 
maintain connectivity as mining progresses.  In the adjacent mining lease to the east of the 
EA Boundary, Drayton Mine is proposing to establish rehabilitation areas that adjoin the 
Saddlers Creek Conservation Area.  The linkages between the EA Boundary and Drayton 
Mine rehabilitation area will be maximised by natural regeneration or rehabilitation planting 
on the Mt Arthur Coal section of Saddlers Creek.  

The corridor network will be adjusted to ensure long term viability of the proposed 
corridors through and around all of the proposed Mine Extension Areas.  The northern end 
of Mine Extension Area 5 will impinge upon the area previously proposed as a Regional 
Corridor under the Synoptic Plan for a number of years until rehabilitation is re-established 
in this area.  The corridor function value will increase in this area with the new 
rehabilitation, as it can be planted with native trees rather than the current grazing 
grasslands.

ii. Rehabilitation

Rehabilitation of mining areas that will occur across the EA Boundary will be implemented 
progressively over the life of the mine.  Replanting of mine rehabilitation areas will use 
local native plant species.  Where practical, topsoil will be translocated from proposed 
mining areas to conserve the native seed bank of local ecological communities.  This will:  

Maintain or establish corridor connectivity as mining progresses;

Improve the quality and diversity of native growth in rehabilitation areas;

Maximise the establishment of a diversity of native species, particularly the 
understorey species that maintain the ecological function of native vegetation 
communities; and 

Provide additional habitat for native flora and fauna.

27 AUGUST 2009
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iii. Pre-clearance and Translocation of Threatened Species and Important Habitat 
Attributes

Current mitigation measures include pre-clearance surveys of forest and woodland areas 
to be removed to identify any threatened flora and fauna species or habitat within areas of 
impact.  This will continue to be implemented for the Project and provides an opportunity 
to avoid impacts to flora and fauna of conservation significance during clearing.  Where it 
is practical, threatened species or important habitat attributes (such as sizable logs and 
salvaged tree hollows) will be relocated to rehabilitated areas or offset areas that will be 
protected in perpetuity (these areas will be described in further detail within Section 5.4).  

The threatened orchid, Cymbidium canaliculatum identified in Mine Extension Area 5 and 
immediately outside Mine Extension Area 5 will be relocated to the Saddlers Creek 
Conservation Area, where good quality habitat will be permanently protected.  

iv. Monitoring and Management

Mt Arthur Coal has an existing Environmental Management System (EMS) accredited to 
ISO14001 that includes both the Mt Arthur North Flora and Fauna Management Plan and 
the Bayswater Rail Loading Facility Flora and Fauna Management Plan.  The EMS also 
incorporates the requirements of Mt Arthur Coal’s development consents and other 
approvals and commitments made in various Environmental Assessments.

In accordance with the requirements of this EMS, an ongoing monitoring program has 
been implemented.  The objective of this monitoring program is to determine whether 
there is a long term impact of mining operations on flora and fauna habitat at Mt Arthur 
Coal and to provide management recommendations to improve ecological 
management7,47-49,51,55.

Mt Arthur Coal’s existing flora and fauna monitoring and management plans will be 
consolidated and reviewed to take into account the impacts of the Project.  The monitoring 
program will be regularly reviewed to ensure it remains effective.
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5.4 Mt Arthur Coal Complex Offset Strategy

5.4.1 Introduction

The consolidated Mt Arthur Coal Complex Offset Strategy will consolidate and supersede 
the current Mt Arthur Coal Rehabilitation & Landscape Strategy and will comprise areas of 
existing native remnant vegetation, future regeneration areas and existing and future 
rehabilitation areas.  These areas are located across the EA Boundary to ensure 
connectivity of areas and are strategically located to provide linkages to surrounding native 
vegetation.  The Mt Arthur Coal Complex Offset Strategy has evolved over time and has 
integrated and built on previous commitments regarding final land use, maintaining and 
enhancing habitat values and achieving conservation outcomes.  The Mt Arthur Coal 
Complex Offset Strategy complements the existing flora and fauna mitigation measures in 
place at Mt Arthur Coal, and takes account similar strategies of neighbouring mines to 
maximise biodiversity outcomes on the region.

The Mt Arthur Coal Complex Offset Strategy covers the entire Mt Arthur Coal Complex 
including the lands to the west of Thomas Mitchell Drive, as shown in Figure 5.1.  The Mt 
Arthur Coal Complex Offset Strategy will address the additional impacts predicted for the 
Project and build upon exsisting practices on the site.  It aims to augment the current 
strategy to improve and maintain the ecological condition of the landscape within the 
locality by conserving, improving and creating woodland and forest communities, including 
habitat for threatened species, such that the net area of such vegetation communities and 
the condition of habitats increases over time.  

The Mt Arthur Coal Complex Offset Strategy is discussed further below.  In particular:

Section 5.4.2 discusses the offsetting principles which have been applied to the Mt 
Arthur Coal Complex Offset Strategy and indicates how the Complex Offset 
Strategy achieves these offsetting principles;

Section 5.4.3 discusses the new Proposed Offset Areas to mitigate disturbance 
impacts of the Project;

Section 5.4.4 discusses the existing Conservation Areas in place at Mt Arthur 
Coal, namely Mount Arthur and Saddlers Creek Conservation Areas; 

Section 5.4.5 details how the new Proposed Offset Areas and the existing 
Conservation Areas will be integrated as part of the Mt Arthur Coal Complex 
Offset Strategy; and

Section 5.4.6 provides an overview of the Mt Arthur Coal Complex Offset Strategy 
and summarises the benefits for biodiversity in the EA Boundary and the wider 
locality.
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5.4.2 Mt Arthur Coal Complex Offset Strategy: Offsetting Principles

In order to achieve the best environmental outcomes, the Mt Arthur Coal Complex Offset 
Strategy aims to meet state-wide standards in offsetting.  Table 5.2 below explains how 
the DECC principles for offsetting have been addressed by the Mt Arthur Coal Complex 
Offset Strategy.  The DECC principles are derived from:

Guidelines for Biodiversity Certification of Environmental Planning Instruments 
Working Draft – Department of Environment and Climate Change, October 2008.

Table 5.2 DECC OFFSET PRINCIPLES VERSUS MT ARTHUR COAL COMPLEX 
OFFSET STRATEGY

DECC Principles for the use of biodiversity 
offsets in NSW

Mt Arthur Coal Complex Offset Strategy

1. Impacts must be avoided first by using prevention 
and mitigation measures. 

Offsets are then used to address remaining impacts. 
This may include modifying the proposal to avoid an 
area of biodiversity value or putting in place 
measures to prevent offsite impacts.

Changes have been made to the design of 
Mine Extension Area 5 to remove the impact 
upon Hunter Floodplain Red Gum Forest and 
to Mine Extension Area 1 to minimise 
disturbance to established forest and 
woodland area.

The predicted impacts of the Project will be 
offset by the provisions made through the Mt 
Arthur Coal Complex Offset Strategy as will 
be discussed in the remaining sections of 
Section 5.4 of this Chapter.

2. All regulatory requirements must be met.

Offsets cannot be used to satisfy approvals or 
assessments under other legislation, e.g. assessment 
requirements for Aboriginal heritage sites, pollution or 
other environmental impacts (unless specifically 
provided for by legislation or additional approvals).

All regulatory requirements for the Offset 
Strategy will be met.

3. Offsets must never reward ongoing poor 
performance.

Offset schemes should not encourage landholders to 
deliberately degrade or mismanage offset areas in 
order to increase the value from the offset.

Mt Arthur Coal will manage offset areas to 
increase their ecological values over time and 
will not deliberately degrade or mismanage 
offset areas.
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Table 5.2 DECC OFFSET PRINCIPLES VERSUS MT ARTHUR COAL COMPLEX 
OFFSET STRATEGY

DECC Principles for the use of biodiversity 
offsets in NSW

Mt Arthur Coal Complex Offset Strategy

4. Offsets will complement other government 
programs.

A range of tools is required to achieve the NSW 
Government’s conservation objectives, including the 
establishment and management of new national 
parks, nature reserves, state conservation areas and 
regional parks and incentives for private landholders.

The Mt Arthur Coal Complex Offset Strategy
will complement other government programs 
for conservation in that it will address 
recovery plans and recommendations for 
management of weeds and feral animals.

The Offset Strategy also makes provisions for 
the establishment / reconstruction of 
biodiversity corridors that meets the 
objectives of DPI’s Synoptic Plan for an 
integrated regional landscape.

5. Offsets must be underpinned by sound ecological 
principles.

Biodiversity management actions, such as 
enhancement of existing habitat and securing and 
managing land of conservation value for biodiversity, 
can be suitable offsets. Reconstruction of ecological 
communities involves high risks and uncertainties for 
biodiversity outcomes and is generally less preferable 
than other management strategies, such as 
enhancing existing habitat.

The Mt Arthur Coal Complex Offset Strategy 
will:

Enhance and manage existing 
habitat and secure these habitats for 
biodiversity via a zoning mechanism 
or alternate pathway (see main 
report for details);

Regenerate new areas of habitat 
that will be strategically located near 
existing habitat to effectively provide 
larger intact areas of habitat in the 
longer term;

Reconstruct and enhance new and 
existing woodland corridors to 
connect offset areas.
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Table 5.2 DECC OFFSET PRINCIPLES VERSUS MT ARTHUR COAL COMPLEX 
OFFSET STRATEGY

DECC Principles for the use of biodiversity 
offsets in NSW

Mt Arthur Coal Complex Offset Strategy

Offsets must:

Include the consideration of structure, 
function and compositional elements of
biodiversity, including threatened species

The Offset Strategy will enhance, regenerate 
and protect woodland and forest community 
types that will be lost, thus ensuring that 
ecological structure and function of 
representative communities in the locality will 
be maintained and improved.  

This includes replanting with local or endemic 
species, and protecting and enhancing 
habitat for a range of threatened species 
such as threatened plants Diuris tricolor,
Cymbidium canaliculatum and Bothriochloa
biloba.  Threatened fauna that will benefit 
include microbats, Squirrel Glider and 
woodland birds such as Speckled Warbler 
and Grey-crowned Babbler.

Enhance biodiversity at a range of scales The proposed Offset Strategy will enhance 
biodiversity at a landform scale.  The 
Proposed Offset Areas, in conjunction with 
areas of regenerated woodland, will form a 
large viable forest and woodland area 
supporting habitat for a wide variety of 
species.  The Offset Strategy will link the 
Proposed Offset Areas to the existing 
Conservation Areas and to other habitat 
areas in the locality to enhance ecological 
function of habitats.

The proposed Offset Strategy will also 
enhance biodiversity at the local scale by 
protecting a diversity of habitat types across 
the EA Boundary, including riparian, forest 
and woodland vegetation.  Under the 
proposed Offset Strategy, understorey 
complexity and other habitat features such as 
logs, stags and tree hollows will be preserved 
and protected to encourage fauna and flora 
use of these habitats.
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Table 5.2 DECC OFFSET PRINCIPLES VERSUS MT ARTHUR COAL COMPLEX 
OFFSET STRATEGY

DECC Principles for the use of biodiversity 
offsets in NSW

Mt Arthur Coal Complex Offset Strategy

Consider the conservation status of 
ecological communities

The Offset Strategy will maintain and improve 
occurrences of endangered ecological 
communities and regionally significant plant 
communities and includes targeted 
preservation of remaining and regenerated
White Box Woodland and derived native 
grassland.

Ensure the long-term viability and 
functionality of biodiversity.

Offsets will be conserved in perpetuity and 
will be actively managed by Mt Arthur Coal 
during the life of the Project.

6. Offsets should aim to result in a net improvement 
in biodiversity over time.

Enhancement of biodiversity in offset areas should be 
equal to or greater than the loss in biodiversity from 
the impact site. Setting aside areas for biodiversity 
conservation without additional management or 
increased security is generally not sufficient to offset 
against the loss of biodiversity. Factors to consider 
include protection of existing biodiversity (removal of 
threats), time-lag effects, and the uncertainties and 
risks associated with actions such as revegetation. 
Offsets may include enhancing habitat, reconstructing 
habitat in strategic areas to link areas of conservation 
value, or increasing buffer zones around areas of 
conservation value and removal of threats by 
conservation agreements or reservation.

The Offset Strategy will result in a net 
improvement in woodland and open forest 
communities over time, with commensurate 
benefits to threatened species.

The Offset Strategy will protect areas of intact 
vegetation via an appropriate land zoning or 
other alternative means for the life of the 
impact (see main report for details).  The 
Offset Strategy will also enhance existing 
vegetation through management actions that 
include removal of grazing, translocation of 
threatened species to protected areas, and 
reconstructing habitat corridors to link areas 
of habitat.  The Offset Strategy makes 
provisions for the regeneration of ecological 
communities, strategically placed to add to 
the areas of existing habitat to be protected 
and enhanced.  Under the Offset Strategy, 
enhancement and regeneration works will be 
implemented progressively over the life of the 
mine to minimise the impacts of progressive 
mining across the EA Boundary.



MT ARTHUR COAL CONSOLIDATION PROJECT
5.12

FINAL REPORT     HANSEN BAILEY PTY LTD

27 AUGUST 2009

Table 5.2 DECC OFFSET PRINCIPLES VERSUS MT ARTHUR COAL COMPLEX 
OFFSET STRATEGY

DECC Principles for the use of biodiversity 
offsets in NSW

Mt Arthur Coal Complex Offset Strategy

7. Offsets must be enduring – they must offset the 
impact of the development for the period that the 
impact occurs.

As impacts on biodiversity are likely to be permanent, 
the offset should also be permanent and secured by 
a conservation agreement or reservation and 
management for biodiversity. Where land is donated 
to a public authority or a private conservation 
organisation and managed as a biodiversity offset, it 
should be accompanied by resources for its 
management. Offsetting should only proceed if an 
appropriate legal mechanism or instrument is used to 
secure the required actions.

The Proposed Offset Areas and Conservation 
Areas will be secured by an appropriate land 
zoning or other alternative means for the life 
of the impact (see main report for details).  

Additionally, the Offset Strategy includes 
offsite offsets, ensuring that these areas will 
not be impacted by the Project.

8. Offsets should be agreed prior to the impact 
occurring.

Offsets should minimise ecological risks from time-
lags. The feasibility and in-principle agreements to 
the necessary offset actions should be demonstrated 
prior to the approval of the impact. Legal 
commitments to the offset actions should be entered 
into prior to the commencement of works under 
approval.

The nature and extent of the offsets will be 
agreed prior to commencement of the Project 
at Mt Arthur Coal.

The disturbance will be staged over the life of 
the Project.  Thus, the Offset Strategy will be 
progressively implemented over the life of the 
Project to ensure that at every stage of 
disturbance, impacts are minimised.
Accordingly, the reconstruction of woodland 
corridors will occur progressively to ensure 
that corridors are intact at every stage of the 
Project.
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Table 5.2 DECC OFFSET PRINCIPLES VERSUS MT ARTHUR COAL COMPLEX 
OFFSET STRATEGY

DECC Principles for the use of biodiversity 
offsets in NSW

Mt Arthur Coal Complex Offset Strategy

9. Offsets must be quantifiable – the impacts and 
benefits must be reliably estimated.

Offsets should be based on quantitative assessment 
of the loss in biodiversity from the clearing or other 
development and the gain in biodiversity from the 
offset. The methodology must be based on the best 
available science, be reliable and used for calculating 
both the loss from the development and the gain from 
the offset. The methodology should include:

The area of impact;

The types of ecological communities and 
habitat/species affected;

Connectivity with other areas of 
habitat/corridors;

The condition of habitat;

The conservation status and/or 
scarcity/rarity of ecological communities;

Management actions; and 

Level of security afforded to the offset site.

The Project impacts and Offset Strategy have 
been assessed using Geographic Information 
Systems and ortho-rectified aerial 
photography.  The methodology uses ground 
truthed data to allow for accurate and reliable 
quantification of the biodiversity losses and 
gains for the Project.

The area of impact, types of communities and 
species to be impacted, extent of existing and 
future connectivity, condition of habitat and 
conservation status of ecological 
communities have been documented within 
Chapters 3-5 of this ecological assessment 
report.

The Offset Strategy makes provisions for the 
management of the offset areas to ensure 
that there will be a net benefit in biodiversity 
values.

The Proposed Offset Areas, Proposed 
Regenerated Woodland areas and the 
existing Conservation Areas will be 
conserved in perpetuity and will be actively 
managed by Mt Arthur Coal during the life of 
the Project, ensuring that there is a net gain 
in biodiversity in the wider locality in the long 
term.

The best available information/data should be used 
when assessing impacts of biodiversity loss and 
gains from offsets.  Offsets will be of greater value 
where:

They protect land with high conservation 
significance

The Proposed Offset Areas and the existing 
Conservation Areas have high conservation 
significance in that they contain endangered 
ecological communities, habitat for 
threatened species, known occurrences of 
threatened species and significant riparian 
habitats.
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Table 5.2 DECC OFFSET PRINCIPLES VERSUS MT ARTHUR COAL COMPLEX 
OFFSET STRATEGY

DECC Principles for the use of biodiversity 
offsets in NSW

Mt Arthur Coal Complex Offset Strategy

Management actions have greater benefits 
for biodiversity

The management actions that are proposed, 
such as cessation or reduction of cattle 
grazing, revegetation, weed control and feral 
animal control have a high probability of 
providing a significant conservation benefit.

The offset areas are not isolated or 
fragmented

The habitat within the locality is largely 
fragmented in its current state.  The Offset 
Strategy aims to reverse fragmentation 
effects by locating the Proposed Offset Areas
strategically to effectively provide larger 
areas of habitat.  For instance, the Offset 
Strategy is linked to Drayton’s offset areas by 
Saddlers Creek and a travelling stock route.  
The offsite Proposed Offset Area also 
contains two creeks with riparian vegetation 
that form ecological linkages to the north of 
the Proposed Offset Areas.  The Proposed 
Offset Areas and Conservation Areas within 
the mining lease will be linked via a 
reconstructed woodland corridor.  Thus, the 
Offset Strategy will be consistent with the 
objectives of DPI’s Synoptic Plan for an 
integrated landscape network.

The management for biodiversity is in 
perpetuity (e.g. secured through a 
conservation agreement).

The proposed offsets will be secured by an 
appropriate land zoning or other alternative 
means for the life of the impact (see main 
report for details).
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Table 5.2 DECC OFFSET PRINCIPLES VERSUS MT ARTHUR COAL COMPLEX 
OFFSET STRATEGY

DECC Principles for the use of biodiversity 
offsets in NSW

Mt Arthur Coal Complex Offset Strategy

10. Offsets must be targeted.

They must offset impacts on the basis of like-for-like 
or better conservation outcome. Offsets should be 
targeted according to biodiversity priorities in the 
area, based on the conservation status of the 
ecological community, the presence of threatened 
species or their habitat, connectivity and the potential 
to enhance condition by management actions and the 
removal of threats. Only ecological communities that 
are equal or greater in conservation status to the type 
of ecological community lost can be used for offsets. 
One type of environmental benefit cannot be traded 
for another: for example, biodiversity offsets may also 
result in improvements in water quality or salinity but 
these benefits do not reduce the biodiversity offset 
requirements.

The offsets are targeted and will deliver a 
like-for-like or better conservation outcome 
for endangered ecological communities and 
threatened species.

Under the Offset Strategy, Endangered 
Ecological Communities will be targeted, 
including Box Gum Woodland and 
communities that are currently under 
preliminary determination at the time of 
writing.  Derived grassland will be offset by 
their woodland community types as woodland 
habitats have a higher conservation value.  
Habitat for threatened species identified in 
the EA Boundary will also be targeted, 
including habitat for Diuris tricolor,
Cymbidium canaliculatum, threatened 
woodland birds and habitat for microbats.

This is discussed within Section 5.4.3 of this 
report.

11. Offsets must be located appropriately.

Wherever possible, offsets should be located in areas 
that have the same or similar ecological 
characteristics as the area affected by the 
development.

The proposed offsets are located 
appropriately within the landscape.  The 
Offset Strategy will be implemented on offset 
areas that are located either within the mining 
lease or just outside of the mining lease.
Thus, the ecological characteristics of the 
offset areas will be the same as, or very 
similar to that of the impact areas.
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Table 5.2 DECC OFFSET PRINCIPLES VERSUS MT ARTHUR COAL COMPLEX 
OFFSET STRATEGY

DECC Principles for the use of biodiversity 
offsets in NSW

Mt Arthur Coal Complex Offset Strategy

12. Offsets must be supplementary.

They must be beyond existing requirements and not 
already funded under another scheme. Areas that 
have received incentive funds cannot be used for 
offsets. Existing protected areas on private land 
cannot be used for offsets unless additional security 
or management actions are implemented. Areas 
already managed by the government, such as 
national parks, flora reserves and public open space 
cannot be used as offsets.

The proposed offsets are supplementary in 
that they are proposed exclusively for the 
Project and are not already funded or being 
managed for biodiversity value for another 
development proposal.

13. Offsets and their actions must be enforceable 
through development consent conditions, licence 
conditions, conservation agreements or a contract. 
Offsets must be audited to ensure that the actions 
have been carried out, and monitored to determine 
that the actions are leading to positive biodiversity 
outcomes.

The proposed offsets will be enforceable 
through development consent conditions and 
will be auditable to ensure that actions have 
been carried out.

5.4.3 New Offset Areas for the Project

i. Introduction

New offset areas for the Project will be implemented as part of the overall Mt Arthur Coal 
Complex Offset Strategy to offset the impacts to biodiversity, with a 2:1 offset ratio for the 
loss of all native forest and woodland, and a 1:1 offset ratio for native derived grassland 
proposed to be cleared by the Project.  

The new offset areas proposed for the Project will be provided through the protection and 
enhancement of 495 ha of land outside the EA boundary and mining lease boundary and 
222 ha of land withing the EA boundary (the ‘Proposed Offset Areas’), and through the 
revegetation and protection of approximately 500 ha of land that will be returned to native 
woodland and forest after mining (‘Proposed Regenerated Woodland’).  Figure 5.1 shows 
the component areas of the overall Mt Arthur Coal Complex Offset Strategy and where 
they are located.  The combination of new offset areas will provide a net gain in area of 
woodland and forest for the Project in the long term.  Additionally, it will provide a net 
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increase in area of Box Gum Woodland to offset the predicted loss of Box Gum Woodland 
due to the Project (Table 5.3).

The native derived grassland areas within the Proposed Offset Areas are artificial 
grasslands that have been cleared of their original tree and shrub cover for farming.  
Under ongoing pastoral management, derived grasslands would not regenerate to forest 
and woodland.  However, under the Mt Arthur Coal Complex Offset Strategy, areas of 
such grassland to be included as offsets will have tree and shrub cover restored over time 
and so this will significantly increase the cover of forest and woodland in the long term.  
When offsets are combined with forest and woodland regenerated by rehabilitation there 
will be almost a five fold increase in forest and woodland in the EA Boundary in the long 
term.

A key principle of the offset design is to provide “like for like or better” habitat.  To this 
extent, the 495 ha Proposed Offset Area will provide frontage to two permanent creeks 
that will provide significant wildlife refuges.  No permanent creeks exist in the impact 
areas.  Also, the Proposed Offset Areas contain four EEC/significant communities that will 
not be impacted by the project: Hunter Valley River Oak Forest, Hunter Floodplain Red 
Gum Woodland, Blakely’s Red Gum Woodland and Central Hunter Box-Ironbark 
Woodland.  These have been included in the offset package to offset impacts to Central 
Hunter Buloak Forest Regeneration, which is a habitat of lower biodiversity and is not an 
EEC.  This will provide a “like for better” offset for Central Hunter Buloak Forest 
Regeneration (see Figure 5.2 for vegetation communities in the Proposed Offset Areas).  

Table 5.3 presents a summary of the vegetation areas that will be protected within the 
Proposed Offset Areas, and the areas of woodland that will be created within the 
Proposed Regenerated Woodland Area.  This table demonstrates that there will be a net 
increase in the area of woodland and forest.  

The management actions to be implemented within the Proposed Offset Areas and the 
Proposed Regenerated Woodland areas will serve to increase the biodiversity values of 
the above new offset areas, which will provide a net benefit for threatened species in the 
wider locality.  The Proposed Offset Areas provide habitat for a suite of threatened birds 
and bats that are known to occur in the EA Boundary and these habitat values will be 
enhanced by management actions such as cessation of cattle grazing and pest and weed 
control, which will progressively benefit these species.

The existing flora and fauna management program (discussed in Section 5.3iv) will be 
revised to guide the long term management of flora and fauna over the entire EA 
boundary, with emphasis on existing conservative areas, the Proposed Offset Areas and 
Proposed Regenerated Woodland.  The management program will ensure the
development and implementation of a scientifically based process for the re-establishment 
of Box Gum Woodland understorey and in the longer term, overstorey in the Project 
rehabilitation areas.  The Proposed Offset Areas are located within an area where the 
express intention is that the surface will not be disturbed; however, its creation will not 
preclude the maintenance of access tracks and fire breaks, the installation of service 
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utilities and any required water management or erosion control works or other such low 
impact activities.  

The Proposed Offset Areas will be conserved for the life of the impact at the Project, thus 
securing biodiversity values in the long term.  The EA main report for this Project will 
describe the mechanism by which the Proposed Offset Areas will be protected in the long 
term.  
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ii. Offsite Offset

An offset of approximately 495 ha will be provided on the north eastern edge of the EA 
Boundary on the other side of Thomas Mitchell Drive.  This area contains a suite of 
endangered ecological communities, including Upper Hunter White Box – Ironbark 
Woodland and native Derived Grassland.  It also has riparian forest along two streams that 
emanate from areas close to the Drayton Wildlife Refuge and is further linked to the 
Drayton Wildlife Refuge by a Travelling Stock Reserve that abuts it to the south.  The 
offsite Proposed Offset Area therefore is large enough to have merit as a wildlife habitat 
on its own, and will add to an already substantial block of habitat that has been zoned for 
conservation.

In its current form, the land has been partially cleared and grazed by cattle.  However, it 
has extensive areas of native grassy understorey that will regenerate well upon cessation 
of cattle grazing.  It also provides potential habitat for a suite of threatened birds and bats 
that are known to occur in the EA Boundary.  Regeneration of woodland and open forest 
habitat following cessation of cattle grazing will progressively benefit these species.

The existing flora and fauna management program (discussed in Section 5.3iv) will be 
revised to guide the long term management of native flora and fauna within this area.

iii. Onsite Offsets – Thomas Mitchell Drive

A further offset of approximately 222 ha will be provided within the EA Boundary along 
Thomas Mitchell Drive.  It is located on the opposite side of Thomas Mitchell Drive to the 
offsite Proposed Offset Area and is bounded at its northern and southern extent by 
Denman Road and the Mt Arthur Coal Access Road respectively (Figure 5.1).

This area contains EEC Upper Hunter White Box – Ironbark Woodland and EEC Derived 
Grassland.  It also contains Blakely’s Red Gum Woodland, which is listed as a CEEC 
under the EPBC Act and Central Hunter Box – Ironbark Woodland, which is nominated for 
threatened status listing under the TSC Act.  Other biodiversity values of the area include 
a suite of threatened species including birds like the Grey-crowned Babbler and an 
endangered population of Diuris tricolor.  The population of Diuris tricolor will continue to 
be managed through incorporation into the revised Flora and Fauna management 
program.  

In its current form, the land has been partially cleared and grazed by cattle.  However, it 
has extensive areas of native grassy understorey that will regenerate well upon cessation 
or reduction of grazing.  It also provides potential habitat for a suite of threatened birds and 
bats that are known to occur in the EA Boundary.  Regeneration of woodland and open 
forest habitat following cessation or reduction of cattle grazing will progressively benefit 
these species.

The existing flora and fauna management program (discussed in Section 5.3iv) will be 
revised to guide the long term management of the native flora and fauna within this area.
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iv. Rehabilitation - Proposed Regenerated Woodland

Further to the designation of the Proposed Offset Areas, Mt Arthur Coal will reconstruct 
and regenerate 500 ha of mined area to woodland and open forest using trees, shrubs and 
native ground covers from the locality in order to offset the predicted loss of Box Gum 
Woodland Derived Grassland from the Mine Disturbance Areas.  

The proportions of forest and woodland types that will be emulated in rehabilitation are 
shown in Table 5.3.  The rehabilitation area has been strategically located next to the 
Proposed Offset Areas to effectively provide a large, contiguous area of woodland and 
forest habitat in the longer term.  

5.4.4 Existing Offset Areas for the Project

Areas that have been identified during previous environmental assessments at Mt Arthur 
Coal showing high ecological, cultural or archaeological importance are preserved in 
Conservation Areas. As previously agreed, Conservation Agreements will be entered into 
affording these areas the highest level of protection, the consolidation Flora and Fauna 
Management Program will be reviewed and developed to protect these areas in perpetuity.  
Mt Arthur Coal currently has two Conservation Areas, as discussed below and shown on 
Figure 5.1.

i. Mount Arthur Conservation Area

The Mount Arthur Conservation Area is approximately 105 ha in size and covers the upper 
and lower slopes of Mount Arthur.  The Mount Arthur Conservation Area was proposed as 
part of the MAN EIS Archaeological and Cultural Heritage offset to preserve the Aboriginal 
cultural heritage values of this area.  As part of the South Pit Extension EA, a commitment 
was made to extend the conservation agreement to include the protection of Mount 
Arthur's significant ecological values.  

The proposed Mount Arthur Conservation Area is of ecological significance for a number 
of reasons, namely for the:

Known threatened species records;

Known regionally significant species;

Presence of a substantial number of tree hollows; and

Extensive remnants of a critically endangered vegetation community (Box Gum 
Woodland).

The proposed Mount Arthur Conservation Area will protect 74 ha of Mount Arthur Forest 
Complex, which is Critically Endangered Box Gum Woodland (EPBC Act), 15 ha of Box 
Gum Woodland Derived Grassland and 9 ha of Spotted Gum Derived Grassland.  This 



MT ARTHUR COAL CONSOLIDATION PROJECT
5.23

FINAL REPORT     HANSEN BAILEY PTY LTD

27 AUGUST 2009

Conservation Area contains relatively intact forest and will protect unique habitat features 
like rock crevices and other rock features.  Its proximity to Saddlers Creek enhances its 
value for mobile threatened species that roost in forest and woodland but forage over 
creeks and other water sources.  

The development of a conservation agreement is currently underway to preserve the 
Aboriginal cultural heritage and ecological values of the Mount Arthur Conservation Area 
in perpetuity.

ii. Saddlers Creek Conservation Area

In the MAU EA, the existing Heritage Management and Conservation Area was built upon 
as part of an ecological offset.  This area has also been established to offset the impacts 
of the MAU Project on Aboriginal cultural heritage.  A Conservation Agreement, as 
required by the MAU Development Consent, will be entered to protect this area in 
perpetuity.  

The proposed Saddlers Creek Conservation Area is approximately 295 ha in size, and 
includes the main channel of Saddlers Creek, running along the southern and south-
eastern boundaries of the EA Boundary.  The vegetation of the proposed Saddlers Creek 
Conservation Area is dominated by White Box Derived Grassland (approximately 212 ha), 
Hunter Floodplain Red Gum Woodland Complex (approximately 53 ha) and Central 
Hunter Box - Ironbark Woodland (approximately 29 ha).  There are also small areas of 
aquatic vegetation located along Saddlers Creek.  Saddlers Creek riparian vegetation 
provides known habitat for a number of threatened fauna species and the tiger orchid 
(Cymbidium canaliculatum), which is listed as an endangered population in the Hunter 
catchment. 

To assist in further offsetting the impacts of the approved MAU Project on the threatened 
species, the following habitat enhancement and protection recommendations are currently 
being implemented along Saddlers Creek:

The area will be fenced to protect the riparian corridor and encourage natural 
regeneration;

Cattle grazing will be excluded along Saddlers Creek, to promote natural 
regeneration; and

Habitat quality is being improved for a range of threatened bird and bat species.

The proposed Saddlers Creek Conservation Area is of ecological significance for a 
number of reasons, namely for the:

Known threatened species;

Known regionally significant species;
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Presence of a substantial number of tree hollows;

Known examples of the tiger orchid (Cymbidium canaliculatum) Endangered 
Population;

Riparian corridor values; 

Linkages to Drayton’s southern offset area over the offsite portion of Saddlers 
Creek; and

Extensive remnants of a critically endangered vegetation community (Box Gum 
Woodland).

The proposed Saddlers Creek Conservation Area conserves Box Gum Woodland and 
habitat for a suite of threatened species that occur at Mt Arthur Coal.

5.4.5 Biodiversity Corridors within the Mt Arthur Coal Complex Offset 
Strategy

An important factor in maintaining the integrity of remaining habitat is to establish or 
maintain connections between patches of existing habitat.  Wildlife corridors connecting 
key areas of habitat increase the effective amount of habitat that is available for species 
and reduces the impacts of habitat fragmentation. This is especially important for 
migratory animals and those with large home ranges. Larger habitats support greater 
biodiversity, larger populations, and a wider range of food sources and shelter.  Corridors 
also allow populations to interbreed, improving long-term genetic viability. 

Connectivity of new and existing offsets will be provided for in the long term through 
across the EA Boundary, and linkages to other wildlife reserves and areas of native habitat 
in the locality.  

Connectivity of the Proposed Offset Areas, Proposed Woodland areas and the existing 
Conservation Areas will be provided for in the long term through the implementation of a 
connected system of corridors and habitat patches comprising the Existing and Proposed 
Woodland Areas.  This corridor network is an integral part of the Mt Arthur Coal Complex 
Offset Strategy as it will provide a network of biodiversity corridors for flora and fauna and 
in the long term, will enhance the ecological value of the Project offset areas.  

Figure 5.1 shows the locations of the new and existing offset areas and the Existing and 
Proposed Woodland Areas network.  It shows that:

The Proposed Offset Areas and Proposed Regenerated Woodland Area will be 
connected to the existing Conservation Areas at Mount Arthur and Saddlers 
Creek;
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The Proposed Offset Areas are proximate to Drayton Wildlife Refuge and is 
connected by a Travelling Stock Reserve, which abuts the Proposed Offset Areas 
to the south; and 

The Saddlers Creek Conservation Area continues into the Drayton southern offset 
area to the east of the EA Boundary (Drayton southern offset area not shown).  

Thus, Mt Arthur Coal Complex Offset Strategy will maintain and enhance local and 
regional connectivity in the long term through the progressive development of the Existing 
and Proposed Woodland Areas.  This will maintain and improve the ecological function of 
the new and existing offset areas and enhance the value of the overall Mt Arthur Coal 
Complex Offset Strategy.  

5.4.6 Conclusion

The Mt Arthur Coal Complex Offset Strategy has specifically been developed to integrate 
with local and regional corridors, adjacent Conservation Areas and build upon existing 
biodiversity conservation commitments at Mt Arthur Coal, which increases the biodiversity 
values of the offset areas that will be protected in perpetuity.  

Connectivity of the Proposed Offset Areas and the existing Conservation Areas will be 
provided for in the long term through the implementation of the corridors comprising the 
Existing and Proposed Woodland Areas.  The Proposed Offset Area also abuts a 
Travelling Stock Reserve that provides connectivity with the Drayton Wildlife Refuge, thus 
further contributing to the enhancement of the proposed Mt Arthur Coal Complex Offset 
Strategy, and other local biodiversity conservation efforts.  

Overall, the Mt Arthur Coal Complex Offset Strategy will:

Enhance and manage existing endangered ecological communities and 
threatened species habitat and secure these habitats for biodiversity via a zoning 
mechanism or alternate pathway (see main report for details);

Regenerate new areas of endangered ecological communities and threatened 
species habitat that will be strategically located near existing habitat to effectively 
provide larger intact areas of habitat in the longer term;

Reconstruct and enhance new and existing woodland corridors to connect offset 
areas, thus improving the ecological function of the woodland and forest in the 
wider locality in the long term.  

The above points are summarised in Table 5.4 below:
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Table 5.4 SUMMARY OF THE MT ARTHUR COAL COMPLEX OFFSET 
STRATEGY

Proposed
Offset
Areas

Existing
Conservation

Areas

Proposed
Regenerated

Woodland
Area

Existing
and

Proposed
Woodland

Areas

TSC Act or EPBC Act listed Forest 
and Woodland

158.85 126.79 299.20

TSC Act or EPBC Act listed Derived 
Grassland

482.06 29.00

Area of other native Forest and 
Woodland

59.80 226.79 200.80 1424.13

Area of other native derived 
grassland

9.15

TOTAL AREA 700.71 391.73 500.00 1424.13

In summary, the Mt Arthur Coal Complex Offset Strategy will improve and maintain the 
biodiversity values of the EA Boundary as it will:

Provide a net increase in the area of forest and woodland communities in the 
locality in the long term;

Provide a net increase in the area of Box Gum Woodland to compensate for the 
predicted loss of Box Gum Woodland due to the Project;

Provide a net increase in the area available as habitat for threatened fauna 
species such as threatened woodland birds, microchiropteran bats and the 
squirrel glider;

Provide a net increase in the area available as habitat for threatened flora species 
including Diuris tricolor, Cymbidium cananliculatum and Bothriochloa biloba;

Conserve and improve examples of all of the types of woodland and open forest 
that are to be impacted by the Project; 

Provide a connected system of corridors and habitat patches across the mining 
lease and linkages to other wildlife reserves and areas of native habitat in the 
locality; and

Permanently conserve offset areas.
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Figure 5.1 The Mt Arthur Coal Complex Offset Strategy
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Figure 5.2 Vegetation Communities within the Proposed Offset Areas
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Chapter6
6.

Conclusion

The Project will remove areas of forest and woodland that form habitat for a range of 
native flora and fauna species.  The impacts will be potentially significant for TSC Act 
listed Box Gum Woodland and a number of threatened species in the short term as 
foraging and roosting habitat will be lost.  However, in the longer term the impacted 
species are predicted to remain in viable numbers within the EA Boundary because of the 
retention of previously approved conservation areas (Mount Arthur and Saddlers Creek 
Conservation Areas) and the designation of new offset areas (Proposed Offset Areas and 
Proposed Regenerated Woodland).  The efficiency of such conservation measures on site 
will continue to be monitored in the long term to verify that species and their habitats are 
being conserved.  Where corrective action is required, such as additional replanting of 
native vegetation, this will be undertaken by Mt Arthur Coal.

In an effort to reduce the potential impacts of the Project, a number of mitigation measures 
will be implemented.  Foremost amongst the measures will be the designation of two new 
Proposed Offset Areas of 495 ha and 222 ha to offset Project disturbance impacts, where 
woodland and open forest communities will be permanently protected and regenerated.  
The Proposed Offset Areas include Upper Hunter White Box – Ironbark Grassy Woodland, 
Central Hunter Box – Ironbark Woodland, Hunter Floodplain Red Gum Woodland, 
Blakely’s Red Gum Woodland, Hunter Valley River Oak Forest; and extensive areas of 
Native Derived Grassland.  Approximately 500 ha of land will also be returned to native 
woodland and forest after mining to complement the Proposed Offset Areas.

The Proposed Offset Areas will be reserved for conservation and will be managed 
according to Mt Arthur Coal’s Flora and Fauna Management Program.  The Flora and 
Fauna Management Program will be consolidated and amended to include these new 
areas, and will prescribe management of existing vegetation, revegetation of cleared or 
degraded areas, fire management, weed and pest management and management of the 
habitats of threatened species of flora and fauna.

The Proposed Offset Areas are linked to an existing wildlife reserve established by 
Drayton Mine to the east; this means that as regeneration of woodland and forest 
progresses, the value of the Proposed Offset Areas will increasingly complement existing 
wildlife reserves.  Proposed Offset Areas will also be connected to existing Conservation 
Areas through the proposed corridor network, adding value to the biodiversity values of all 
offset areas as an integrated ecological system.  
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Other mitigation measures for the Project include:

Mine rehabilitation: areas will be replanted to local native plant species in order to 
provide additional flora and fauna habitats;

Ecological monitoring: Mt Arthur Coal has a monitoring program for native flora 
and fauna that will provide ongoing feedback about the condition of vegetation 
across the EA Boundary;

Threatened Species Management: The occurrences of the threatened orchid 
Cymbidium canaliculatum (Tiger Orchid) known from Mine Extension Area 5 will 
be translocated to a conservation area and nest boxes will be established where 
necessary to maintain an effective fauna monitoring program at Mt Arthur Coal; 
and

Pre-clearance surveys will be conducted within areas to be cleared and 
threatened flora and fauna detected will be translocated into protected habitat 
where possible. 

The implementation of the above mitigation measures, in conjunction with the Mt Arthur 
Coal Complex Offset Strategy, will allow the Project to offset the predicted impacts of the 
Project as they will improve and maintain the biodiversity values of the EA Boundary on a 
local scale and also in the wider locality.    
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Flora Data
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The cover-abundance scores used to measure the relative frequency of occurrence of 
plant species occurring within a 1000 m2 sampling quadrat are shown in Table A.1 below.  
The quadrat data collected are presented in Table A.3 and is followed by a complete flora 
list of all the species that have been detected over the cumulative years of survey (Table
A.4).

Table A.1 MODIFIED BRAUN-BLANQUET COVER-ABUNDANCE SCORES 

Class Cover-abundance Notes

R Rare (less than 0.1% cover) Herbs, sedges and grasses: within 1 m2

Shrubs and small trees: 1 individual

+ Few Individuals (less than 1% cover) Herbs, sedges and grasses: within 10 m2

Shrubs and small trees: <5 individuals
medium - large overhanging tree

1 Many Individuals (less than 5% cover) Herbs, sedges and grasses: within 50 m2

Shrubs and small trees: 5 or more individuals
One medium - large tree

2 5 - less than 25% cover -

3 25 - less than 50% cover -

4 50 - less than 75% cover -

5 75 - 100% cover -

Table A.2 FLORA QUADRAT KEYS

(Keys used in quadrat data table.  Refer to Table A.3 following) 

* = exotic species

n = Species listed as a characteristic native species under EPBC Act for Box Gum Woodland

i = Important species listed under minimum condition criteria

Dominant canopy tree species

x = occurs adjacent and outside of sampling quadrat
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White box yellow box Blakely's red gum woodland - 
endangered ecological community listing 

NSW Scientific Committee - final determination 

 
 
The Scientific Committee, established by the Threatened Species Conservation Act, has made a Final 
Determination to list the White Box Yellow Box Blakely's Red Gum Woodland as an ENDANGERED 
ECOLOGICAL COMMUNITY on Part 3 of Schedule 1 of the Act. The listing of Endangered Ecological 
Communities is provided for by Part 2 of the Act. 
 
The Scientific Committee previously made a Preliminary Determination to support the proposal to list the 
White Box-Yellow Box Woodland. The Scientific Committee considers that the White Box Yellow Box 
Blakely's Red Gum Woodland is a more appropriate name for this Community. 
 
The Scientific Committee has found that: 
 
1. White Box Yellow Box Blakely's Red Gum Woodland is the name given to the ecological community 
characterised by the assemblage of species listed in paragraph 3. White Box Yellow Box Blakely's Red Gum 
Woodland is found on relatively fertile soils on the tablelands and western slopes of NSW and generally 
occurs between the 400 and 800 mm isohyets extending from the western slopes, at an altitude of c. 
170m to c. 1200 m, on the northern tablelands (Beadle 1981). The community occurs within the NSW 
North Coast, New England Tableland, Nandewar, Brigalow Belt South, Sydney Basin, South Eastern 
Highlands and NSW South Western Slopes Bioregions. 
 
2. White Box Yellow Box Blakely's Red Gum Woodland includes those woodlands where the characteristic 
tree species include one or more of the following species in varying proportions and combinations - 
Eucalyptus albens (White Box), Eucalyptus melliodora (Yellow Box) or Eucalyptus blakelyi (Blakely's Red 
Gum). Grass and herbaceous species generally characterise the ground layer. In some locations, the tree 
overstorey may be absent as a result of past clearing or thinning and at these locations only an 
understorey may be present. Shrubs are generally sparse or absent, though they may be locally common.
 
3. White Box Yellow Box Blakely's Red Gum Woodland is characterised by the following assemblage of 
species. 

� Acacia buxifolia 
� Acacia implexa 
� Acacia paradoxa 
� Allocasuarina verticillata 
� Alectryon oleifolius 
� Aristida behriana 
� Aristida ramosa 
� Asperula conferta 
� Atalaya hemiglauca 
� Austrodanthonia auriculata 
� Austrodanthonia bipartita 
� Austrodanthonia racemosa  
� Austrodanthonia richardsonii 
� Austrostipa aristiglumis 
� Austrostipa blackii 
� Austrostipa nodosa 
� Austrostipa scabra 
� Bothriochla macra 
� Brachychiton populneus 
� Brachyloma daphnoides 
� Bracteantha viscosa  
� Brunoniella australis 
� Bulbine bulbosa 
� Bursaria spinosa 
� Callitris endlicheri 
� Callitris glaucophylla  
� Capparis mitchellii 
� Cassinia longifolia 
� Cassinia quinquefaria  
� Cheilanthes sieberi 
� Chloris trucata 
� Chloris ventricosa 
� Chrysocephalum apiculatum 
� Cymbopogon refractus 
� Dianella longifolia 
� Dianella revoluta 
� Dichanthium sericeum 
� Dichelachne micrantha 
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� Dichelacne sciurea 
� Diuris dendrobioides 
� Dodonaea viscosa 
� Echinopogon caespitosus 
� Ehretia membranifolia 
� Elymus scaber 
� Eremophila mitchellii 
� Eucalyptus blakelyi 
� Eucalyptus albens 
� Eucalyptus bridgesiana 
� Eucalyptus conica 
� Eucalyptus goniocalyx 
� Eucalyptus melliodora 
� Eucalyptus microcarpa 
� Eucalyptus nortonii 
� Eulalia aurea 
� Exocarpos cupressiformis 
� Geijera parviflora 
� Geranium solanderi 
� Glycine clandestina 
� Glycine tabacina 
� Glycine tomentella 
� Gonocarpus elatus 
� Goodenia pinnatifida 
� Hibbertia linearis  
� Hibbertia obtusifolia 
� Hypericum gramineum 
� Jacksonia scoparia 
� Jasminum lineare 
� Jasminum suavissimum 
� Leptorhynchos squamatus 
� Lissanthe strigosa 
� Lomandra filiformis 
� Melichrus urceolatus 
� Microseris lanceolata 
� Notelaea microcarpa 
� Olearia elliptica 
� Olearia viscidula 
� Oxalis perennans 
� Pandorea pandorana 
� Panicum queenslandicum 
� Parsonsia eucalyptophylla 
� Pimelea curviflora 
� Plantago debilis 
� Plantago gaudichaudii 
� Poa labillardieri 
� Poa sieberiana 
� Rostellularia adscendens 
� Rumex brownii 
� Sida corrugata 
� Sorghum leiocladum 
� Stackhousia monogyna 
� Stackhousia viminea 
� Swainsona galegifolia 
� Templetonia stenophylla 
� Themeda australis  
� Wahlenbergia communis 

The total flora and fauna species list for the community is considerably larger than that given above, with 
many species present in only some sites or in very small quantity. In any particular site not all of the 
assemblage listed above may be present. At any one time, seeds of some species may only be present in 
the soil seed bank with no above-ground individuals present. The species composition of the site will be 
influenced by the size of the site, recent rainfall or drought conditions, its disturbance history and 
geographic and topographic location. The community is an important habitat for a diverse fauna 
(vertebrates and invertebrates), but detailed records are not available from most stands and the 
invertebrate fauna is poorly known. 
 
4. Woodlands with Eucalyptus albens are most common on the undulating country of the slopes region 
while Eucalyptus blakelyi and Eucalyptus melliodora predominate in grassy woodlands on the tablelands. 
Drier woodland areas dominated by Eucalyptus albens often form mosaics with areas dominated by 
Eucalyptus blakelyi and Eucalyptus melliodora occurring in more moist situations, while areas subject to 
waterlogging may be treeless. E microcarpa is often found in association with E. melliodora and E. albens 
on the south western slopes. Woodlands including Eucalyptus crebra, Eucalyptus dawsonii and Eucalyptus 
moluccana (and intergrades with Eucalyptus albens), for example in the Merriwa plateau, Goulburn River 
National Park and western Wollemi National Park, are also included. Intergrades between Eucalyptus 
blakelyi and Eucalyptus tereticornis may also occur here. 
 
5. Latitudinal and climatic gradients in the patterns of species present are found across the range of the 
community (eg. see Prober 1996 for variation in White Box). This is reflected in a gradual change in herb 
and grass species from northern to southern NSW (eg. Prober 1996). Within White Box Yellow Box 
Blakely's Red Gum Woodland, species such as Rostellularia adscendens, Chloris ventricosa, 
Austrodanthonia racemosa, Brunoniella australis, Cymbopogon refractus, Swainsona galegifolia, Notelaea 
microcarpa, Stackhousia viminea, Olearia elliptica, Jasminum suavissimum, Plantago gaudichaudii, 
Dichanthium sericeum, Plantago debilis and Wahlenbergia communis are generally more restricted to more 
northern areas (eg. Prober 1996). Some other species in White Box Yellow Box Blakely's Red Gum 
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Woodland were generally restricted to southern areas. These include Gonocarpus elatus, Austrostipa 
blackii, Aristida behriana, Bracteantha viscosa, Austrodanthonia auriculata and Austrostipa nodosa (Prober 
1996). 
 
6. White Box Yellow Box Blakely's Red Gum Woodland includes vegetation described as Eucalyptus albens 
alliance and E. melliodora / E. blakelyi alliance in Beadle (1981), the Eucalyptus albens alliance in Moore 
(1953a,b), the grassy white box woodlands of Prober and Thiele (1993,1995) and Prober (1996) and the 
Grassy white box woodland of the Commonwealth Environmental Protection and Biodiversity Conservation 
Act 1999. In the southern tablelands and parts of the southwest slopes, White Box Yellow Box Blakely's 
Red Gum Woodland are described in Thomas et al. (2000). 
 
7. Related communities are the Eucalyptus microcarpa, Eucalyptus pilligaensis Grey Box/ Eucalyptus 
populnea Poplar Box communities of the western slopes and plains and the Eucalyptus moluccana, Grey 
Box, communities of the Clarence, lower Hunter Valley and Western Sydney. These are not covered by this 
Determination. Similarly the natural temperate grasslands and the Eucalyptus pauciflora grassy woodlands 
of the cooler parts of the southern tablelands are not covered by this Determination. 
 
8. White Box Yellow Box Blakely's Red Gum Woodland has been drastically reduced in area and highly 
fragmented because of clearance for cropping and pasture improvement. Austin et al. (2000) found the 
community had been reduced to less than 1% of its pre-European extent in the Central Lachlan region. 
Comparable degrees of reduction have been documented for NSW south western slopes and southern 
Tablelands (estimated <4% remaining, Thomas et. al. 2000), and for the Holbrook area (estimated <7% 
remaining, Gibbons and Boak (2000). Gibbons and Boak (2000) found remnants of woodlands dominated 
by Eucalyptus albens, E. melliodora and E. blakelyi were severely fragmented. Further remnants of the 
community are degraded as a consequence of their disturbance history. Some remnants of these 
communities survive with the trees partly of wholly removed by post European activities, and conversely, 
often remnants of these communities survive with these tree species largely intact but with the shrub or 
ground layers degraded to v 

arying degrees through grazing or pasture modification. Remnants are subject to varying degrees of threat 
that jeopardise their viability. These threats include: further clearing (for cropping, pasture improvement 
or other development); deterioration of remnant condition (caused by firewood cutting, increased livestock 
grazing, weed invasion, inappropriate fire regimes, soil disturbance and increased nutrient loads); 
degradation of the landscape in which remnants occur (including soil acidification, salinity, and loss of 
connectivity between remnants). 
 
9. The understorey may be highly modified by grazing history and disturbance. A number of native species 
appear not to tolerate grazing by domestic stock and are confined to the least disturbed remnants 
(Dianella revoluta, Diuris dendrobioides, Microseris lanceolata, Pimelea curviflora, Templetonia stenophylla 
(Prober & Thiele 1995). Dominant pasture species typically change from Themeda australis, Austrostipa 
aristiglumis and Poa spp. to Austrostipa falcata, Austrodanthonia spp. and Bothriochla macra as grazing 
intensity increases (Moore 1953a). This may reflect differences in palatability of these species and their 
ability to tolerate grazing pressure. Light grazing and burning may also be a problem and lead to Aristida 
ramosa dominance (Lodge & Whalley 1989). 
 
10. The condition of remnants ranges from relatively good to highly degraded, such as paddock remnants 
with weedy understories and only a few hardy natives left. A number of less degraded remnants have 
survived in Travelling Stock Routes, cemeteries and reserves, although because of past and present 
management practices understorey species composition may differ between the two land uses. Some 
remnants of the community may consist of only an intact overstorey or an intact understorey, but may still 
have high conservation value due to the flora and fauna they support. Other sites may be important faunal 
habitat, have significant occurrences of particular species, form part of corridors or have the potential for 
recovery. The conservation value of remnants may be independent of remnant size. 
 
11. Disturbed remnants are still considered to form part of the community including remnants where the 
vegetation, either understorey, overstorey or both, would, under appropriate management, respond to 
assisted natural regeneration, such as where the natural soil and associated seed bank are still at least 
partially intact. 
 
12. The community is poorly represented in conservation reserves. There are small occurrences of White 
Box Yellow Box Blakely's Red Gum Woodland in Border Ranges National Park, Goobang National Park, 
Goulburn River National Park, Manobalai Nature Reserve, Mt Kaputar National Park, Oxley Wild Rivers 
National Park, Queanbeyan Nature Reserve, Towari National Park, Warrumbungle National Park, Wingen 
Maid Nature Reserve and Wollemi National Park. The community also occurs in the following State 
Conservation Areas, Copeton State Conservation Area, Lake Glenbawn State Conservation Area and Lake 
Keepit State Conservation Area. 
 
13. Fauna species of conservation significance found in some stands of White Box Yellow Box Blakely's Red 
Gum Woodland include, 

� Aprasia parapulchella - Pink-tailed Legless Lizard 
� Burhinus grallarius - Bush Stone-curlew 
� Cacatua leadbeateri - Major Mitchell's Cockatoo 
� Climacteris picumnus victoriae - Brown Treecreeper 
� Dasyurus maculatus - Spotted-tailed Quoll 
� Delma impar - Striped Legless Lizard 
� Grantiella picta - Painted Honeyeater 
� Hoplocephalus bitorquatus - Pale-headed Snake 
� Lathamus discolor - Swift Parrot 
� Lophoictinia isura - Square-tailed Kite 
� Melanodryas cucullata cucullata - Hooded Robin 
� Melithreptus gularis gularis - Black-chinned Honeyeater 
� Neophema pulchella - Turquoise Parrot 
� Ninox connivens - Barking Owl 
� Petaurus norfolcensis - Squirrel Glider 
� Phascolarctos cinereus - Koala 
� Polytelis swainsonii - Superb Parrot 
� Pomatostomus temporalis temporalis - Grey-crowned Babbler 
� Pyrrholaemus sagittata - Speckled Warbler 
� Saccolaimus flaviventris - Yellow-bellied Sheathtail-bat 
� Stagonopleura guttata - Diamond Firetail 
� Synemon plana - Golden Sun Moth 
� Tyto novaehollandiae - Masked Owl 
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� Varanus rosenbergi - Rosenberg's Goanna 
� Xanthomyza phrygia - Regent Honeyeater 

A number of plant species of conservation significance are likely to occur in White Box Yellow Box Blakely's 
Red Gum Woodland 

� Ammobium craspedioides 
� Bothriochloa biloba 
� Dichanthium setosum 
� Discaria pubescens 
� Diuris spp. 
� Prasophyllum petilum 
� Pterostylis spp. 
� Rutidosis leptorhynchoides 
� Swainsona spp. 

A number of key threatening processes also occur in White Box Yellow Box Blakely's Red Gum Woodland. 
These include: Clearing of native vegetation, Predation by the European Red Fox Vulpes vulpes, Predation 
by the Feral Cat, Felis catus. 
 
14. In view of the small size of existing remnants, and the threat of further clearing, disturbance and 
degradation, the Scientific Committee is of the opinion that White Box Yellow Box Blakely's Red Gum 
Woodland is likely to become extinct in nature in New South Wales unless the circumstances and factors 
threatening its survival or evolutionary development cease to operate and that listing as an endangered 
ecological community is warranted. 
 

Proposed Gazettal date: 15/03/02

Exhibition period: 15/03/02 - 19/04/02
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White Box Yellow Box Blakely’s Red Gum Woodland (Box-Gum
Woodland)

Introduction

These guidelines provide background
information and assist land managers and
approval authorities to identify remnants
of White Box Yellow Box Blakely’s Red
Gum Woodland (hereafter referred to as
Box-Gum Woodland) Endangered
Ecological Community (EEC). The
Scientific Committee published this
Determination on 15/3/2002. Copies of the
Determination are available on the NPWS
website at
http://www.npws.nsw.gov.au/news/tscdets
/f020315a.htm

Text in italics in this document is taken
from the Final Determination, unless
otherwise indicated.

What is Box-Gum Woodland?

Box-Gum Woodland is characterised by
the presence or prior occurrence of White
Box, Yellow Box or Blakely’s Red Gum.
The EEC occurs predominantly on the
western slopes of NSW from Victoria to
Queensland on soils that are moderately to
highly fertile. Consequently, Box-Gum
Woodland has been extensively cleared
and modified by thinning, clearing,
grazing, pasture improvement and
cultivation. Remaining stands of
Box-Gum Woodland are generally highly
fragmented. Less than 5% of the pre-
European extent is estimated to remain in
the south and up to 10% in the north of the
State. Less than 0.5% is estimated to
retain pre-European levels of diversity and
species composition.

The Final Determination defines Box-
Gum Woodland broadly. There are five
main features in the Determination that
govern whether the EEC exists at a site:

1. Whether the site is within the area
defined in the Determination.

2. Whether the characteristic trees of the
site are (or are likely to have been)
White Box, Yellow Box or Blakely’s
Red Gum.

3. Whether the site is mainly grassy.

4. Whether any of the listed characteristic
species occur (including as part of the
seedbank in the soil).

5. If the site is degraded, whether there is
potential for assisted natural
regeneration of the overstorey or
understorey.

It is important to note that the size or ages
of the remnant are not determining factors
as to whether it constitutes the listed EEC
or not.

The condition of remnants of this EEC
varies. Examples of the various conditions
the community may occur in include:

1. Multi-aged overstorey with a grassy,
herb-rich understorey:
• Remnants in this condition are very

scarce and are generally confined to
travelling stock reserves, roadside
vegetation, cemeteries, some national
parks and the occasional private
property.

2. Partially cleared/thinned stands with a
mixture of native and exotic
understorey species:
• This condition is far more common

than the above, however its long-
term future is often insecure due to
inadequate regeneration of
overstorey species. Often current
management (e.g. set-stocking) is
inconsistent with tree regeneration.

3. Stands where White Box, Yellow Box
or Blakely’s Red Gum have been
killed and other species dominate the
canopy:
• This condition occurs in woodlands

where the characteristic trees occur
in conjunction with White Cypress
Pine. The understorey is often in
reasonable to very good condition.

4. Grasslands (secondary or derived
grasslands), where the tree overstorey
has been removed and only the
Box-Gum Woodland understorey is
present:
• This condition is likely to be

reasonably common in some areas

Identification Guidelines for Endangered Ecological Communities:
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and is likely to be relatively easy to
rehabilitate if appropriate management
strategies are implemented.

5. Degraded remnants that have few, if any,
native species in the understorey:
• This condition is typical of Box-Gum

Woodland where agricultural practices have
been more intensive (e.g. pasture
improvement over long periods).

Where is Box-Gum Woodland found?

Box-Gum Woodland is found on relatively fertile
soils on the tablelands and western slopes of
NSW, extending from an altitude of
approximately 170 m on the lower slopes to and
including the tablelands. Rainfall is between 400
and 800 mm with a slight winter dominance in
the south to a slight summer dominance in the
north. According to the Final Determination, the
EEC is confined to the IBRA bioregions (EA
2000) as mapped below.

NSW North Coast

NSW South Western Slopes
Sydney Basin

Brigalow Belt South

South Eastern Highlands

#

Nandewar #

New EnglandTableland

The overstorey

The characteristic trees are White Box, Yellow
Box or Blakely’s Red Gum. The density of trees
is not relevant to the existence of the EEC. Where
White Box, Yellow Box or Blakely’s Red Gum
trees have been killed, and the overstorey is now
dominated by other species (e.g. White Cypress
Pine), the EEC still exists (see section on
Degraded Sites). The Final Determination
specifically includes treeless areas in the EEC “as
a result of past clearing or thinning.”

The understorey

Box-Gum Woodland includes vegetation where
“Grass and herbaceous species generally
characterise the ground layer…. Shrubs are
generally sparse or absent, though they may be
locally common.”

The term “locally common” is not defined, but
the intent of the statement is that shrubs may be

dominant over parts of an EEC site. Shrub
species are recognised as important constituents
of the community as 27 of the 95 characteristic
species listed in the Final Determination are
shrubs.

However, shrubby woodlands, which generally
occur in upper or midslope situations on
shallower soils, are not part of the EEC. Such
woodlands are more prevalent on hillsides of the
North Western Slopes (Nandewar and Brigalow
Belt South Bioregions). Where shrubby
woodlands dominated by White Box, Yellow Box
or Blakely’s Red Gum intergrades with the Box-
Gum Woodland the more shrub-free sections of
the community should be regarded as Box-Gum
Woodland.

In some other instances, the shrub layer is
primarily Acacia spp. or Cassinia spp., which are
characteristically pioneer colonising species that
invade sites after disturbances such as clearing,
overgrazing or fires. These species generally only
live 10-15 years and are replaced with a
predominantly grassy understorey. These areas
are regarded as Box-Gum Woodland.

In most locations the understorey will vary
considerably depending on the season,
management history and rainfall in preceding
months. Care in assessing a site is required when
a flush of annual exotic species obscures native
perennial species. Reassessment of the site after
the annuals have died is desirable. Ideally sites
should be assessed in both spring and in autumn
so that seasonal native species such as orchids,
lilies and native annuals can be identified.

Characteristic species

The Final Determination of Box-Gum Woodland
has a list of 95 species that are characteristic of the
community.

The Final Determination for Box-Gum Woodland,
in common with other Endangered Ecological
Community Determinations, states, “In any
particular site not all the assemblage listed above
may be present. At any one time, seeds of some
species may only be present in the soil seed bank
with no above-ground individuals present”. Hence
the potential of the seedbank must be considered
when assessing degraded sites.

The NSW Threatened Species Conservation Act,
1995 defines an ecological community as “an
assemblage of species occupying a particular
area.” Thus any EEC includes species occurring in
association with the species listed as characteristic
for the community.
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For example, Box-Gum Woodland includes fauna
and fungi, although these groups are not included
in the lists of characteristic species.

Fauna

Many sites may be degraded and yet remain
important for fauna. Fauna habitat value of
individual trees is dependent on a number of
features. Generally large old trees have greater
value to fauna. Such trees support a diverse and
abundant array of insects and the animals that
feed upon them, and have numerous hollows,
cracks or fissures that provide shelter and nesting
sites.

Mature box and gum trees readily form hollows
and thus provide important habitat for hollow-
dependent fauna such as Squirrel Gliders,
Barking Owls and Superb Parrots. Critically, in
some areas, White Box and Yellow Box provide
significant nectar flows during winter when such
resources are crucial for threatened species such
as the Regent Honeyeater and Swift Parrot. Large
old trees on more fertile sites have been observed
to produce more significant nectar flows for
fauna than nearby trees on poorer sites such as
hillsides.

Degraded sites

The definition of the Box-Gum Woodland
explicitly recognises that some remnants are
degraded. Highly disturbed sites that have few if
any native species in the understorey are
specifically included in the community provided
“vegetation, either understorey or overstorey or
both, would, under appropriate management,
respond to assisted natural regeneration, such as
where the natural soil and associated seed bank
are still at least partially intact.”

In some parts of NSW Box-Gum Woodlands are
only represented by isolated paddocks trees with
a highly modified understorey. Such remnants or
vestiges of the community may still constitute
valuable fauna habitat in agricultural areas and
may provide a valuable source of seed for
potential future regeneration.

Determining whether the vegetation will respond
to assisted natural regeneration will often be
highly problematic. Sites where there is unlikely
to be sufficient seed remaining in the soil for the
understorey or overstorey to regenerate are not
part of the EEC. For example, trees under which
intensive cropping of annual crop species has
occurred and is ongoing, and trees within urban
backyards are unlikely to be part of the
community. Conversely, trees with exotic
pastures underneath and those in larger urban

open spaces will generally be part of the
community.

Inevitably difficulties will arise when faced with
decisions on whether particular sites are able to
respond to assisted natural regeneration. Expert
advice may need to be sought in these
circumstances. One of the recovery actions for
this community is the further investigation of the
regeneration potential of various conditions of
this EEC in a range of environmental situations.
Only then will definitive advice be able to be
given.

Identifying Box-Gum Woodland

Following is a key for use in determining whether
Box-Gum Woodland exists on a site. Where
doubt exists over an appropriate category (e.g.
whether the site is mainly grassy or is shrubby),
use a precautionary approach that assumes that
the community is present.

At each stage there are two alternatives. Choose
which is most like the site under consideration,
and proceed to the alternative numbered in the
right margin.

1 The site is in the NSW North Coast, New
England Tableland, Nandewar, Brigalow Belt
South, Sydney Basin, South Eastern
Highlands or NSW South Western Slopes
Bioregions:

1* The site is outside the above bioregions:
the site is not Box-Gum Woodland

2 There are no native species in the
understorey, and the site is unlikely to
respond to assisted natural regeneration (see
section on Degraded Sites, page 3):

the site is not Box-Gum Woodland
2* The understorey is otherwise:

3 The site has trees:
3* The site is treeless, but is likely to have

supported White Box, Yellow Box or
Blakely’s Red Gum prior to clearing:

4 White Box, Yellow Box or Blakely’s Red
Gum, or a combination of these species, are or
were present:

4* White Box, Yellow Box or Blakely’s Red
Gum have never been present:

the site is not Box-Gum Woodland

5 The site is predominantly grassy:
the site is Box-Gum Woodland

5* The understorey of the site is dominated by
shrubs excluding pioneer species (see section
on The Understorey: page 2):

the site is not Box-Gum Woodland

2

3

4

5

5
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Determining the conservation value of
remnants

The condition of remnants of Box-Gum
Woodland varies. The conservation value of a
remnant, whatever its condition, will vary
according to the locality. For example, whilst
Box-Gum Woodland persisting as isolated
paddock trees may be of limited conservation
value in some areas, in highly modified
agricultural landscapes they may be all that
remain and thus their loss would be significant.

Additional guidelines are being prepared to assist
in determining the local and regional conservation
significance of Box-Gum Woodland remnants.

Useful References

Eddy D., Mallinson D., Rehwinkel R., Sharp S.,
(1998) Grassland Flora: a field guide for the
Southern Tablelands. E ACT, NSW NPWS,
WWF. ANBG.

Environment Australia (2000) Revision of the
Interim Biogeographic Regionalisation of
Australia (IBRA) and the Development of
Version 5.1. - Summary Report. Department of
Environment and Heritage, Canberra.

Grassy Box Woodlands Conservation
Management Network, (2000-2002), Woodland
Wanderings (magazine). GBWCMN.

Lambert J., Elix J., (2002) Grassy White Box
Woodlands: Information Kit. Community
Solutions.

NSW NPWS, (2001)  Paddock Tree Brochure.
NSW NPWS.

NSW NPWS, (2002) White Box-Yellow Box-
Blakely’s Red Gum (Box-Gum) Woodland: Fact-
sheet for NSW.

Southern Tablelands Grassy Ecosystems
Conservation Management Network, (2002),
Austral Bugle (magazine). STGECMN.

Threatened Species Conservation Act 1995, NSW
Scientific Committee, (March 2002) Final
Determination: White Box Yellow Box Blakely’s
Red Gum Woodland.

Walker K., Burrows G., McMahon L., (2001)
‘Bidgee Bush. Greening Australia.

Website: Community Solutions
http://www.communitysolutions.com.au/gwbw_pr
oject/index.html

Website: Conservation Management Network
http://www.conservation-management-
networks.net/

Website: NPWS http://www.npws.nsw.gov.au

For further information contact the
Threatened Species Unit in your area

Threatened Species Unit
Western Directorate
NSW National Parks and Wildlife Service
PO Box 2111
DUBBO  NSW 2830
Tel: (02) 6883 5330   Fax: (02) 6884 9382

Threatened Species Unit
Central Directorate
NSW National Parks and Wildlife Service
PO Box 1967
HURSTVILLE  NSW 2220
Tel: (02) 9585 6678   Fax: (02) 9585 6442

Threatened Species Unit
Northern Directorate
NSW National Parks and Wildlife Service
PO Box 914
COFFS HARBOUR  NSW 2450
Tel: (02) 6651 5946   Fax: (02) 6651 6187

Threatened Species Unit
Southern Directorate
NSW National Parks and Wildlife Service
PO Box 2115
QUEANBEYAN  NSW 2620
Tel: (02) 6298 9700   Fax: (02) 6299 4281
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Likelihood of Occurrence of Known and 
Predicted Threatened Species in the EA 
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Appendix E
E.

Assessment of Significance EP&A Act (the 
'seven part test')
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E.1 Section 5A: Assessment of Significance (Environmental 
Planning and Assessment Act 1979)

There is no legal requirement to prepare an Assessment of Significance (the “Seven Part 
test”) when preparing an Environmental Assessment under Part 3A of the EP&A Act.  
Notwithstanding that, a Seven Part test has been prepared in order to use the test as a 
risk assessment and determine which threatened flora and fauna of the EA Boundary are 
most at risk from the proposed Project.

This test has been completed as a composite test and examines endangered ecological 
communities, endangered populations and threatened species that are known to occur 
within the EA Boundary and which are known to occur in one or more of the Project 
Disturbance Areas

The threatened flora and fauna considered in the test include:

Box Gum Woodland and Derived Grassland is an endangered ecological community that 
occurs across parts of several of the Mine Extension Areas.

Several threatened flora species as listed under the TSC Act or EPBC Act have been 
detected on the subject site including the Painted Diurus (Diuris tricolor), Tiger Orchid 
(Cymbidium canaliculatum), Bothriochloa biloba and Weeping Myall (Acacia pendula).

Threatened fauna species that were detected on the subject land during past surveys 
include a suite of birds and mammals as follows:

Birds: Speckled Warbler (Pyrrholaemus saggitata), Diamond Firetail 
(Stagonopleura guttata), Hooded Robin (Melanodryas cucullata cucullata), Grey 
Crowned Babbler (Pomatostomus temporalis temporalis) and Turquoise Parrot 
(Neophema pulchella).

Bats: the Grey-headed Flying-fox (Pteropus poliocephalus), Eastern Freetail Bat 
(Mormopteris norfocensis), Large-eared Pied Bat (Chalinolobus dwyeri), Common 
Bentwing Bat (Miniopteris schreibersii), Eastern Bentwing Bat (M. schreibersii 
oceaanensis), Large-footed Myotis (Myotus macropus), Greater Broad-nosed Bat 
(Scoteanax ruepelli), Yellow-bellied Sheathtail Bat (Saccolaimus flaviventrus) and 
Eastern Cave Bat (Vespadelus troughtoni).

Non-flying Mammals: Squirrel Glider (Petaurus norfolcensis)

In addition to the threatened fauna that are known to occur, Koala (Phascolarctus 
cinereus), Spotted-tailed Quoll (Dasyurus maculatus) and the Masked Owl (Tyto
novaehollandiae) are considered as species that could potentially occur.  They are also 
considered in the assessment below.
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a) In the case of a threatened species, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species such that a viable local 
population of the species is likely to be placed at risk of extinction.

None of the threatened plant species that occur in the EA Boundary are likely to be 
threatened with extinction as a result of the proposed Project.  No Painted Diuris (Diuris
tricolor) or Weeping Myall (Acacia pendula) are known to occur in any of the five Mine 
Extension Areas.  Bothriochloa biloba, which is listed as Vulnerable on the EPBC Act but 
not the TSC Act, occurs in patches across Mine Extension Area 5 but is well represented 
in areas that will not be cleared.  Extensive areas of habitat for the species will be 
conserved in the long term.

Amongst the fauna, the following species will lose approximately 240 ha of woodland and 
open forest habitat from the EA Boundary over the life of the project:

Birds: Speckled Warbler (Pyrrholaemus saggitata), Diamond Firetail 
(Stagonopleura guttata), Hooded Robin (Melanodryas cucullata cucullata), Grey 
Crowned Babbler (Pomatostomus temporalis temporalis) and Turquoise Parrot 
(Neophema pulchella).

Bats: the Grey-headed Flying-fox (Pteropus poliocephalus), Eastern Freetail Bat 
(Mormopteris norfocensis), Large-eared Pied Bat (Chalinolobus dwyeri), Common 
Bentwing Bat (Miniopteris schreibersii), Eastern Bentwing Bat (M. schreibersii 
oceaanensis), Large-footed Myotis (Myotus macropus), Greater Broad-nosed Bat 
(Scoteanax ruepelli), Yellow-bellied Sheathtail Bat (Saccolaimus flaviventrus) and 
Eastern Cave Bat (Vespadelus troughtoni).

Non-flying Mammals: Squirrel Glider (Petaurus norfolcensis).

Not withstanding that habitat loss, extensive areas of habitat will be retained for these 
species in the Saddlers Creek Conservation Area, the Mount Arthur Conservation Area 
and the Proposed Offset Areas.  Additional habitat will be created in the Proposed 
Regenerated Woodland area.  These areas will be linked to a large block of such habitat 
centered on Drayton Wildlife Reserve by a travelling stock route that abuts the Proposed 
Offset Areas and by a corridor network to be implemented in stages during and after the 
life of the mine.  Additionally, habitat for all species listed above occurs off site in the 
locality to the south, east and west.  For these reasons, despite the predicted habitat loss, 
it is likely that local populations of all species will remain in the EA Boundary.

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

The endangered populations that occur in the area include Tiger Orchid (Cymbidium 
canaliculatum) and Weeping Myall (Acacia pendula).  Two known individuals of Tiger 
Orchid occur in Mine Extension Area 5 and has potential to be cleared.  These will be 
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translocated to the Saddlers Creek Conservation Area, where the Tiger Orchid is known to 
occur.

No Weeping Myall occurs within the Mine Extension Areas and no specimens are 
proposed to be cleared.

For this reason, it is unlikely that the proposed action will place a viable local population at 
risk of extinction.

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

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

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

The Mine Extension Areas will clear approximately 116 ha of Upper Hunter White Box –
Ironbark Grassy Woodland and a further 700 ha of native grassland that were derived from 
the clearance of the woodland.  These communities equate to the Box Gum Woodland 
that is listed on the TSC Act.

Other higher quality remnants of this community will be retained in the conservation areas 
that include Saddlers Creek Conservation Area, the Mount Arthur Conservation Area and 
the additional Proposed Offset Areas.  Furthermore, local native plant species from this 
community are being used in the rehabilitation areas. 

The Proposed Offset Areas will include sizeable areas of this woodland (152 ha) and 
native grassland (482 ha) that will be regenerated to the woodland.

Approximately 52 ha of the woodland and 2,277 ha of the grassland will remain in the EA 
Boundary post mining.  For this reason, it is unlikely that the proposed development will 
make the local occurrence of such vegetation extinct.

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

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

As stated above, the amount of habitat to be removed for threatened plants is not likely to 
be significant.

With regard to fauna species, approximately 240 ha of forest and woodland habitat will be 
removed from the EA Boundary, together with over 700 ha of derived native grassland.  In 
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the context of the upper Hunter Valley, this is a sizeable area of habitat to be removed for 
the threatened fauna species that are known to occur in the EA Boundary.  

Similarly, the proposal will remove 116 ha of Box Gum Woodland, which is listed as 
endangered under the TSC Act.  Such an area is potentially significant in the context of 
the remaining habitat in the Hunter Valley, particularly when it is considered that this 
community is poorly reserved in the Hunter Valley and elsewhere throughout its range.  
However, the Proposed Offset Areas will include sizeable areas of this woodland (152 ha) 
and native grassland (482 ha) that will be regenerated to the woodland.  The Proposed 
Offset Areas will be maintained in the long term for conservation according to a site 
specific management plan.

(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

Areas of woodland and open forest surrounding Mount Arthur will be cleared under the 
proposal, including:

Woodland in the southern portion of Mine Extension Area 2 that links to 
Mount Arthur;

The southern end of a proposed local corridor in Mine Extension Area 5 
that links Saddlers Creek to Mount Arthur; and

These aspects of the proposed mining have potential to increase the degree of isolation of 
the forest and woodland communities on Mount Arthur, but they will not completely isolate 
the Mount Arthur habitat areas.  Moreover, as mining proceeds, additional rehabilitation 
from the approved mining work will serve to redress some of the issues associated with 
this process.

The entire EA Boundary will be covered by corridor network that includes will be 
adjustments to maintain and enhance local habitat connectivity, and maintain the 
proposed east-west Regional Habitat Links.

(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 areas of habitat to be removed are important to the current survival of endangered 
ecological communities and threatened species.  However, in the long term they are not 
vital to the survival because habitat will remain, be improved or be created in other areas 
of the EA Boundary.  Such habitat is likely to ensure the continuity of habitats for 
threatened flora and fauna.

e) Whether the action proposed is likely to have an adverse effect on critical habitat 
(either directly or indirectly).
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No critical habitat has been listed for any of the threatened flora or fauna that occur in the 
EA Boundary.

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

A recovery plan exists for the Koala, and the Forest Owls (particularly Masked Owl) which 
have potential habitat in the EA Boundary.  The Project will clear sizeable areas of forest 
and woodland (240 ha).  This will remove foraging habitat for koala and foraging and 
potential roost sites for owls such as Masked Owl.  As such the Project is not consistent 
with recovery plants for these species.

No threat abatement plans are relevant to the assessed species.

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

The proposed action will add to several key threatening processes, including clearance of 
native vegetation and removal of tree hollows.  It also has potential to lead to the spread of 
perennial exotic grasses, some of which are key threats to native grassy woodland.  
Hence the proposed mining could worsen several key threatening processes. 

The proposal may further impact the assessed species through the following processes:

Clearing of native vegetation:  Over 700 ha of derived grassland EEC, including 
known and potential habitat for threatened species and populations is to be 
removed as part of the proposal.  Areas of similar habitat will be retained, 
improved and created within the EA Boundary;

Invasion of native plant communities by exotic perennial grasses and Exotic
vines and scramblers: Activities proposed within the EA Boundary may lead to 
an increase in the distribution of exotic species. Mt Arthur Coal has a Land 
Management Program incorporating weed management, and this is not seen to be 
a significant risk. Management programs implemented within the lease are likely 
to reduce the impact of these processes;

Loss of Hollow-bearing trees and Removal of dead wood and dead trees: The 
hollow-bearing trees, dead wood and dead trees within the EA Boundary support 
known and potential habitat for threatened species.

Competition and grazing by the feral European rabbit, Predation by feral 
cats and Predation by the European red fox:  These exotic fauna species have 
previously been recorded in the EA Boundary.  Management plans implemented 
within the lease are likely to reduce the impact of these processes;

Competition from feral honeybees;
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Infection by Psittacine circoviral (beak and feather) disease affecting 
endangered psittacine species and populations;

Infection of native plants by Phytophthora cinnamomi;

Ecological consequences of high frequency fires;

Human-caused climate change; and

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

Some native vegetation will be cleared as a result of the proposal but larger areas will be 
maintained within the EA Boundary. The Proposed Offset Areas will include sizeable areas 
of open forest, woodland and native grassland that will be regenerated to the woodland.  
The Offset Area will be maintained in the long term for conservation according to a site 
specific management plan.

The key threatening process of “Loss of hollow-bearing trees” will be worsened in the short 
term by the proposal, but tree hollows cleared will be replaced at a ratio of 1:1 so that in 
the medium to long term hollows will at least be maintained.  Furthermore, because much 
of the treed habitat in conservation areas is young-mature, further hollows will be 
generated as these trees age.

E.1.1 Conclusion

Without additional mitigation or compensation measures, the Project will have a significant 
detrimental impact upon Box Gum Woodland and at least some of the aforementioned 
woodland fauna.  This is because it will remove a sizeable amount of forest and woodland 
habitat (240 ha), exacerbate the key threatening processes of native vegetation removal 
and tree hollow loss in a highly cleared landscape, and increase the degree of 
fragmentation of existing patches of habitat.  The Project will, in the short term, reduce the 
effectiveness of local and regional habitat linkages that were proposed in the 
Rehabilitation and Management Strategy.

In order to address such forecast impacts to threatened flora and fauna, a suite of 
measures is proposed.  These include the adjustment of Mine Extension Area 5 to remove 
impacts to Box Gum Woodland, translocation of threatened species out of impact areas, 
and mitigation measures to minimise the impacts of the Project (including rehabilitation, 
implementation of a Biodiversity Corridor network and revision of existing management 
and monitoring plans).  Provisions for the protection, enhancement and revegetation of 
communities will be presented in an Offset Strategy to compensate for the loss of 
vegetation communities as a result of the Project.  


