5.

Nature Conservation

This section provides a summary of the nature conservation investigations and the potential impacts
identified, in regards to the Project (Mine) during construction and operation. The assessment was
undertaken in accordance with the requirements of the Terms of Reference (ToR) and a table cross-
referencing these requirements is provided in Volume 4 Appendix C ToR Cross Reference Table.
The following detailed reports inform this section:

» Volume 4 Appendix N Mine Terrestrial Ecology Report
» Volume 4 Appendix O Mine Aquatic Ecology Report

51 Introduction

511 Scope

The study areas for this chapter is defined as EPC1690 (the EPC 1690 Study Area) and EPC1080
and the Project (Mine) airstrip, workers accommodation village and water supply infrastructure (the
EPC 1080 Study Area). This Section provides a summary of nature conservation values of both
study areas (the Study Area), the potential impacts of the Project (Mine) on those values, measures
to manage or mitigation those impacts.

Desktop reviews and field surveys were undertaken to describe and assess the nature conservation
values in terms of the integrity of ecological processes and landscapes, conservation of resources,
biological diversity, and aquatic and terrestrial ecosystems.

This chapter summarises the more detailed assessment in Volume 4 Appendix N Mine Terrestrial
Ecology Report and Volume 4 Appendix O Mine Aquatic Ecology Report.

5.1.2 Methodology

The description of the existing nature conservation values of the Study Area was achieved using a
combination of desktop assessments and field studies. The desktop assessment comprised a review
of relevant literature and mapping, database searches and existing technical reports. Field studies
were conducted to obtain ecological information relevant to the Project (Mine) and to ground-truth
results from desktop assessments.

5.1.2.1 Desktop Assessment

Information relating to the terrestrial and aquatic ecological values of the Study Area was obtained
from a variety of literature and numerous database sources. Desktop sources undertaken and search
extents are summarised in Table 5-1. Further detail on information sources and limitation of the data
with respect to this study is provided in Volume 4 Appendix N Mine Terrestrial Ecology Report and
Volume 4 Appendix O Mine Aquatic Ecology Report.
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Table 5-1

Source/Search Tool

Summary of Desktop Sources

Search Extent

Information Note

DSEWPaC Protected Matters Search
Tool and Environmental Reporting Tool.

Point search approximating the centre of the
Mine Study Area -22.041, 146.364 with a 50
km buffer

This is a predictive tool identifying species and ecological communities.

DSEWPaC Directory of Important
Wetlands

Point search approximating the centre of the
Mine Study Area -22.041, 146.364 with a 50
km buffer

This mapping identifies wetlands that satisfy at least one criterion agreed upon by the
Australian and New Zealand Environment and Conservation Council (ANZECC)
Wetlands Network in 1994

DNRM Regional Ecosystem (RE) and
Regrowth Vegetation Mapping.

Geographical Information System (GIS)
mapping layer issued by DNRM for within and
adjacent to the Study Area

RE mapping is informed by interpretation of landform, substrate, photo/satellite
imagery and where available, field data. Regrowth mapping is informed by statewide
landcover and tree study (SLATS) foliage protective cover (FPC) and pre-clearing RE
mapping. The mapping has undergone little or no ground-truthing in many parts of
Queensland

DEHP Environmentally Sensitive Areas
Map — Mining Activities

Search based on EPC boundaries

ESAs identified on the map may require field survey and ground-truthing exercises
for accuracy

DNRM Essential Habitat and Essential
Regrowth Mapping

GIS mapping layer issued by DNRM for within
and adjacent to the Study Area

Mapping is underpinned by RE/regrowth mapping, the constraints associated with
mapping scale and lack of ground-truthing are applicable to this information source

DEHP Wetland Mapping

GIS mapping layer issued by DEHP for within
and adjacent to the Study Area

Wetlands are identified using the DEHP AquaBAMM Methodology. The mapping has
undergone little or no ground-truthing in many parts of Queensland

DEHP Biodiversity Planning Assessment
(BPA) Mapping and BPA Expert Panel
Reports

GIS mapping layer issued by DEHP for within
and adjacent to the Study Area

As BPA mapping is underpinned by RE mapping, the constraints associated with
mapping scale and lack of ground-truthing is applicable to this information source

DEHP Wildlife Online Database

Point search approximating the centre of the
Mine Study Area -22.041, 146.364 with a 50
km buffer

This database catalogues known records of species in a defined area however DEHP
recommend that independent verification of records should be undertaken

DEHP HERBRECS Specimen Database,
Queensland Museum Data Search, Birds
Australia Bird Atlas Data

Rectangular area was searched, such that the
diagonal extending from the approximate
centre of the Study Area (22.041, 146.364) to
each corner was 50 km

These databases catalogue known records of species in a defined area. The age of
species records may limit their value for inclusion in current studies in some
instances
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Source/Search Tool

Search Extent

Information Note

Burdekin Natural Resource Management
(NRM) Region Back on Track Actions for
Biodiversity report (DERM, 2010a)

The document covers the entire Burdekin NRM
region (in which the Study Area occurs)

Some species/impacts listed in this document are not relevant to the Study Area, as
the Burdekin NRM region encompasses a large area of central Queensland

Burdekin Dry Tropics & Australian
Government Freshwater Fish of Burdekin
Dry Tropics NRM Region

The document covers the entire Burdekin Dry
Tropics NRM region

Species distributions are described in terms of sub-catchments and distribution maps
are useful to identify species with potential to occur.

DEHP Expert Panel Reports: Burdekin
Region

These documents assess the riverine and non-
riverine wetlands of the Burdekin region

Some species listed in this document are not relevant to the Study Area, as the
Burdekin catchment encompasses a large area of central Queensland.

Publically available Environmental Impact
Statement (EIS) documents for projects in
the wider region surrounding the Study
Area.

The description of the existing environmental
values of landscapes in which other major
development projects are proposed to occur
were assessed

The project Study Areas of each of the EIS projects (listed at left) do not always
correlate with the Study Area of this project rather provide regional information.
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5.1.2.2 Field Surveys

Field surveys were conducted to identify the existing terrestrial and aquatic ecological values of the
EPC1690 and EPB1080 Study Area and to supplement and ground-truth the information acquired
from the desktop assessment. Desktop information was reviewed to identify areas to be targeted for
field studies. Verification was based on direct observations of flora, fauna, fauna traces or suitable
habitat for flora and fauna species. Access and conditions (wet/dry) influenced location of field
surveys.

Volume 4 Appendix N1 Mine Terrestrial Ecology Report and Volume 4 Appendix O1 Mine Aquatic
Ecology Report describe in detail the approaches completed for all terrestrial and aquatic ecology
field surveys. Surveys were conducted between November 2010 and August 2012 (refer Table 5-2).

Figure 5-1 depicts the Study Area. For figures representing the distribution of survey effort within the
Study Area, refer to Volume 4 Appendix N1 Mine Terrestrial Ecology Report and Volume 4 Appendix
01 Mine Aquatic Ecology Report.

Table 5-2 Temporal Survey Effort on the Mine Site

Survey Effort*

Type of Survey (terrestrial, aquatic)

Time Completed

Terrestrial and surface aquatic 60 sites, 19 sites Spring: November 2010 and November 2011
flora

168 sites, 17 sites Autumn: April/May 2011
Terrestrial and surface aquatic 69 sites, 19 sites Spring: November 2010 and November 2011
fauna

40 sites, 17 sites Autumn: April/May 2011
Subterranean aquatic fauna 20 groundwater bores Post-wet: October 2011

20 groundwater bores Post-wet: August 2012

*a combination of rapid and comprehensive survey approaches were used across sites

An aquatic ecology assessment was also undertaken at the nearby Doongmabulla Springs. The
details of the assessment and results are documented in Volume 4 Appendix N2 Doongmabulla
Springs Existing Environment Report. An assessment of presence and habitat for the black-throated
finch in the area adjacent to the mine site was also undertaken in May 2012. The results of this
assessment are included Volume 4 Appendix N3 Black Throated Finch Report.

An offsite Water Infrastructure assessment was undertaken by Hyder Consulting on 27 June 2012 in
potential locations of water supply options, including existing bores and water storages and potential
sites of additional water extraction. A rapid site assessment was undertaken at a number of sites.

Stygofauna sampling was undertaken across two seasons as follows:
» 20 groundwater bores were sampled during the post-wet season 24 - 27 October 2011

» 20 groundwater bores were sampled during the post-wet season 10 - 13 August 2012
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5.1.2.3 Terrestrial Field Survey Techniques

Terrestrial Flora

Flora surveys employed standardised approaches recognised by regulatory agencies, including
CORVEG methodologies defined by the Queensland herbarium (Neldner et al., 2005). The purpose
of the flora surveys was to describing the existing floristic environment and to detect the presence of
protected species. The employed flora sampling methods were:

» Quadrat sampling
» Plotless sampling
» Site species lists

» Random meander and targeted habitat search techniques where suitable habitat was
encountered

» Verification of REs using quaternary site assessment methods

» Brief site descriptions

Terrestrial Fauna

Fauna surveys employed the methods detailed in Table 5-3.
Table 5-3 Summary of terrestrial fauna survey methods

Comprehensive Survey Additional Areas throughout

Rapid Assessment Sites

Sites Study Area
D Systematic trapping All rapid assessment sites » Remote camera
(comprising Elliott ‘A’ traps, ) Habitat assessment
cage traps, funnel traps, pitfall b Water body watches
traps*) » Opportunistic search for wildlife )  Opportunistic wildlife records
traces

» Habitat assessment
» One standardised (20 minute)

» Opportunistic search for bird surveys

wildlife traces

» Three standardised (20
minute) bird surveys

» Half an hour of active searches
for herpetofauna

Some rapid assessment sites

» One hour of active searches

for herpetofauna » One night (minimum) of
. - ultrasonic bat detection
» One night (minimum) of (Anabat)
ultrasonic bat detection
(Anabat) » Standardised spotlighting for

» Standardised spotlighting for nocturnal fauna

nocturnal fauna » Call-playback for owls

» Call-playback for owls

*Pitfall traps only used at some comprehensive survey sites. Where pitfall trapping not undertaken, four
additional funnel traps were deployed.

Habitat assessments undertaken at comprehensive and rapid sites recorded the following
parameters.

» Landscape context (size, shape, connectivity or relative isolation of habitat remnants)
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» Structural and floristic complexity of vegetation (i.e. tree density, canopy cover, vertical structural
complexity of vegetation strata — canopy, shrub and understorey layers, ground cover)

» Structural complexity and relative heterogeneity of ground-level microhabitats (i.e. substrate type,
vegetation cover, leaf litter, woody debris, presence of rocks, logs or boulders)

» Habitat features (i.e. hollows, fallen logs, rock outcrops, nests, burrows, water bodies, gilgais)
» Relative abundance of hollows and hollow-bearing (habitat) trees
» Sources of disturbance (i.e. adjacent land-uses, feral animals, predation, weed infestation)

Further detail on systematic trapping, opportunistic searches, standardised bird surveys, diurnal
active searches for reptiles and amphibians, nocturnal spotlighting and call-playback, anabat bat
detectors and remote cameras is provided in Volume 4 Appendix N Mine Terrestrial Ecology Report.

Terrestrial Threatened Species

Targeted surveys for threatened species were incorporated into the sampling methodologies outlined
above. Although the surveys generally followed Commonwealth guidelines for detecting threatened
species, in some cases the requisite hours and days of survey effort were not met. The survey effort
applied to each threatened species with reference to the applicable guideline is detailed in Volume 4
Appendix N Mine Terrestrial Ecology Report.

5.1.2.4 Aquatic Field Survey Techniques

Aquatic Habitat

Aquatic habitat assessments were undertaken to characterise the water bodies with respect to
ecological values for aquatic flora and fauna. Seasonal assessment was undertaken at some sites to
confirmed the temporal qualities of the aquatic habitats.

Visual habitat assessments of the 100 m reach were used to describe the aquatic ecosystems in
terms of habitat diversity and extent, suitability for aquatic fauna groups, sensitivity to change, existing
disturbances/modifications or barriers, riparian condition and flow characteristics.

Aquatic Flora

Aquatic flora assessment was undertaken in conjunction with habitat assessments. Species present
and relative abundance was recorded.

Riparian assessment was conducted in riparian vegetation communities across the Study Area as
part of the terrestrial flora ecology assessment.

Aquatic Fauna

Fauna surveys aimed to supplement the desktop information on fauna species in the region and
provide information specific to the Study Area. The sites selected for fauna assessment were
environments representative of the aquatic habitats on the site that were expected to be important for
fish and crustaceans. Low trapping success in some areas led to the prioritisation for sampling at the
riverine and palustrine habitats rather than dams that are considered to have lower habitat values.

Aquatic macroinvertebrate sampling was undertaken in accordance with the AusRivAS Sampling and
Processing Manual (NRM, 2001) during the May 2011 and November 2011 surveys.
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A survey for fish and crustaceans was undertaken using baited traps during the May 2011 survey and
a combination of bait traps and seine netting techniques during the November 2011 survey.

Box and opera house traps were baited and set for a minimum of two hours within suitable habitats.

A minimum of eight traps were set at each site. Individual trap placement aimed to sample the variety
of microhabitats within the 100 m reach, for example woody debris, root balls and trailing bank
vegetation.

Seine netting was conducted using a five metre seine net with a mesh size of 2 mm. The length of
the seine transects were determined by the characteristics (depth, length and presence of woody
debris) of the water body however they did not exceed 10 m for each trawl.

Subterranean Aquatic Ecosystems

Stygofauna sampling was undertaken using methods outlined in the Western Australia Environmental
Protection Agency Guidance Statement No. 54 and 54a. The aim of the surveys was to determine if
stygofauna were present in groundwater associated with the Project, and within the constraints of the
study design, determine the range of taxa present and their conservation significance.

A 400 m diameter phraetobiological net was used to collect stygofauna samples. Samples were then
sorted in the laboratory with individuals identified to Order/Family (or lower taxanomic rank if possible)
in accordance with the Project TOR.

Groundwater quality samples were also collected at the time of stygofauna sampling using a hand
held water quality meter.

5.1.2.5 Likelihood of Occurrence Assessment

The information acquired through the desktop assessment (refer to Section 5.1.2.1) and field
assessments (refer to Section 5.1.2.2) was used to characterise the ecological values of the Study
Area. For conservation significant flora and fauna species, a likelihood of occurrence assessment
was undertaken to focus the assessment on certain species.

A likelihood of occurrence ranking was attributed to each conservation significant species. Likelihood
of occurrence rankings are as follows.

» unlikely to occur

» may occur

» likely to occur

» confirmed present)

The assessment focused predominantly on those species that were ranked as likely to occur or
confirmed present. A precautionary method was applied to assigning a likelihood of occurrence
ranking to conservation significant flora and fauna (refer to Volume 4 Appendix N Mine Terrestrial
Ecology Report). Ranking was assigned based on the following factors.

» Habitat preferences
» Distribution
» Relative abundance

» Previous records from the region
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» The occurrence of suitable habitat at the based on field observations

» Confirmed presence at the Study Area

5.1.2.6 Potential Habitat Mapping for Threatened Species and Communities

A methodology was developed to map potential habitat for threatened species and threatened
ecological communities (TECs) within the Study Area and adjacent landscape. Potential habitat was
mapped for threatened species and TECs that were ‘likely to occur’ or ‘confirmed present’ (refer to
5.1.2.5). The methodology incorporated the known distribution, ecology and preferred habitat
characteristics of the following threatened species and TECs.

» Black-throated finch

» Squatter pigeon

» Koala

» Ornamental snake and yakka skink

» Brigalow (Acacia harpophylla dominant and co-dominant) TEC

5.1.3 Relevant Legislation

A detailed description of policy and legislation relevant to the nature conservation assessment of the
Project (Mine) is included within Volume 4 Appendix N Mine Terrestrial Ecology Report and Volume 4
Appendix O Mine Aquatic Ecology Report. In summary, the relevant policies and legislation are:

» Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
» Commonwealth EPBC Act Environmental Offsets Policy (Consultation Draft)

» Queensland Government Environmental Offsets Policy (QGEOP)

» State Development and Public Works Organisation Act 1974 (SDPWO Act)

» Queensland Nature Conservation Act 1992 (NC Act) and Nature Conservation (Wildlife)
Regulation 2006

» Queensland Vegetation Management Act 1999 (VM Act)

» Queensland Sustainable Planning Act 2009

» Queensland Land protection (Pest and Stock Route Management) Act 2002
» Queensland Environmental Protection Act 1994 (EP Act)

» Queensland Environmental Protection (Water) Policy 2009

» State Planning Policy 4/11: Protecting Wetlands of High Ecological Significance in Great Barrier
Reef Catchments (Wetlands SPP)

» Western Australian Environmental Protection Agency Guidance Statements 54 and 54a
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5.2 Description of Environmental Values

5.2.1 Study Area

The Study Area occurs in central Queensland within the Carmichael River sub catchment of the
Burdekin Catchment (refer to Figure 5-2), at the boundary of the Brigalow Belt and Desert Uplands
bioregions. Land use in the catchment is dominated by grazing and natural pasture, where
widespread clearing has resulted in a decline in riparian habitat condition (Dight, 2009). Cattle
grazing occurs across the Study Area though the intensity of grazing varies with some areas retaining
remnant vegetation status. The Bygana West Nature Refuge occurs over part of the southern extent
of the Study Area, south of the Carmichael River, and covers an area of approximately 1,487 ha. A
number of improvements exist within the Study Area, such as homesteads, an air strip, cattle yards,
farm dams and bores.

The main riverine feature of the Study Area is the Carmichael River, which joins the Belyando River
almost 20 km downstream of the eastern boundary of the Study Area. Connectivity of remnant
vegetation is maintained by vegetation including mature river red gum (Eucalyptus camaldulensis)
and Paper Bark (Melaleuca leucadendra) associated with the Carmichael and Belyando rivers. The
Study Area drains into a number of ephemeral creeks that become undefined before draining into the
Belyando River. The elevated location of the Study Area in the Burdekin Catchment in combination
with seasonality of rainfall means stream flows are generally restricted to the wetter months
(November to March). During the dryer months (June and July) many streams and drainage
channels dry while larger rivers sustain only pools or low flows. It is thought that major watercourses
and associated remnant riparian vegetation are to a degree dependant on groundwater to maintain a
series of semi-permanent and permanent waterholes in regions upstream of the Project (Mine).

5.2.2 Sensitive Environmental Areas

Nature conservation values of relevance to the Study Area include those listed at the regional, State
or Commonwealth level. Table 5-4 summarises the nature conservation values identified by desktop
and field investigations for the Project (Mine).

Table 5-4 Summary of Conservation Significant Nature Conservation Values of Study Area

Significance Section
e Summary ;
classification discussed

Commonwealth

Commonwealth EPBC Act —matters of national environmental significance (controlling provisions based
on referral of Project (2010/5736))

World Heritage properties No World Heritage properties within or of relevance to Study Volume 1
(section 12 & 15A) Area. The Study Area is located over 300 km due west and Section 13
approximately 320 km upstream of the Great Barrier Reef World
Heritage area and over 300 km south of the Wet Tropics World Vqume.4
Heritage area/ Append!x N
Appendix O
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Significance Section
e Summary ;
classification discussed
National Heritage places No National Heritage places within or of relevance to Study Area. Volume 1
(section 15B & 15C) The Tree of Knowledge and curtilage at Barcaldine is the closest ~ Section 13
National Heritage place to the Study Area and outside the Vol 4
influence of the Burdekin River. It is located approximately 200 Ao umgl N
km south-west of the Study Area and not downstream. ppendix
Appendix O
Wetlands (Ramsar) (section No World Heritage properties within or of relevance to Study Volume 1
16 & 17B) Area. Shoalwater and Corio Bay is approximately 380 km east of ~ Section 13
the Study Area, and Coongie Lakes is approximately 800 km Vol 4
south-west of the Study Area. olume
Appendix N
Appendix O
Listed threatened species One EPBC Act listed threatened flora species recorded during Section
and communities (sections field surveys in Study Area 5.2.2.1
18 & 182) Three EPBC Act listed threatened fauna species recorded during  (and
field surveys in Study Area (a further two EPBC Act listed Volume 1
threatened fauna species considered likely to occur) Section 13)
One EPBC Act listed threatened ecological community (TEC)
recorded during field surveys in Study Area
Listed migratory species Three EPBC Act listed migratory species recorded during field Section
(section 20 & 20A) surveys in Study Area (a further 11 EPBC Act listed migratory 5221
species considered likely to occur)
(and
Volume 1
Section 13)
Great Barrier Reef Marine The Study Area is located over 300 km due west and Volume 4
Park (section 24B & 24C) approximately 320 km upstream of the Great Barrier Reef marine  Appendix N
park. Significant overland barriers would inhibit any site attributes  Appendix O
having an influence on the Marine Park and, as such, this is d
considered to be not applicable to the Study Area. (an
Volume 1
Section 13)
Other Commonwealth matters
Listed marine species 23 EPBC Act listed marine species recorded during field surveys  Section
in Study Area (a further 15 EPBC Act listed marine species 5.2.2.1
considered likely to occur)
Nationally Important Doongmabulla Springs are listed under the Directory of Important ~ Section O
Wetlands Wetlands and located outside the footprint of the Study Area
approximately 11 km west of the centre of the Study Area. The
springs are located within the Burdekin catchment and Belyando
River subcatchments. Lake Galilee is also listed under the
Directory of Important Wetlands though is located over 40 km
south-west of the Study Area and not in the same drainage
basin.
State
Queensland VM Act
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Significance Section
e Summary ;
classification discussed
Regional ecosystems Approximately 28,752 ha of REs occur in Study Area (based on Section 0
amended RE mapping) including areas categorised as least and 5.2.3
concern, of concern and endangered
Regrowth vegetation 54 ha of mapped regrowth vegetation occurs in the Study Area Section 0
and 5.2.3
Essential habitat No Essential Habitat occurs within the Study Area Volume 4
Appendix N
Appendix O
Queensland EP Act
Environmentally Sensitive No Category A ESAs are located within the Study Area. Section 0
Areas . and 5.2.3
Approximately 1,060 ha of Category B ESAs (endangered
Biodiversity Status RESs) are located within the Study Area
(based on amended RE mapping).
The Category C ESA of Bygana West Nature Refuge is located
within the Study Area.
Queensland NC Act
Threatened flora species One NC Act-listed threatened flora species recorded during field Section 0
surveys in Study Area and 5.2.3.3
Threatened fauna species Five NC Act-listed threatened fauna species recorded during field  Section O
surveys in Study Area (a further four NC Act listed threatened
fauna species considered likely to occur)
Five special least concern animals recorded during field surveys
in Study Area (a further 11 NC Act listed special least concern
species considered likely to occur)
Protected areas Six protected areas occur within 50 km of the Study Area. Section 0
» Bygana West Nature Refuge — occurs within southern part of
Study Area
» Epping Forest National Park (Scientific) — approx. 45 km SE
of centre of Study Area
» Doongmabulla Mound Springs Nature Refuge — approx.
10 km W of Study Area
» Bygana Nature Refuge — approx. 25 km SE of centre of Study
Area
D East Top Nature Refuge — approx. 35 km SE of centre of
Study Area
» Wilandspey Conservation Park — approx. 40 km NE of centre
of Study Area
GBR Wetland Protection Three GBR Wetland Protection Areas are mapped within the Section 0

Areas

Study Area.

Regional
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Significance Section

Summary

classification discussed

DEHP Biodiversity Planning Regionally significant RE patches occur in the landscape around  Section 0
Assessment the EPC 1690 Study Area and in the southern section of the EPC
1080 Study Area, mainly with Bygana West Nature Refuge

All remnant vegetation at the EPC 1690 Study Area is
categorised as having very high or high ecosystem diversity.
Remnant vegetation is more fragmented within the offsite
infrastructure and and central parts of the EPC 1080 Study Area.

Much of the EPC 1690 Study Area is mapped as very high
connectivity, particularly the northern and southern sections.
Connectivity is categorised as high or very high in the north
section of the EPC 1080 Study Area and in areas south of

Cabbage Tree Creek.
Burdekin Natural Resource One priority species, the black throated finch, was confirmed Section
Management (NRM) Region present during field surveys of the Study Area. Two priority 5.2.2.3
Back on Track Actions for species, the ornamental snake and the yakka skink, were likely to
Biodiversity report priority occur in the likelihood of occurrence assessment.
taxa
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5.2.2.1 Commonwealth Matters of Conservation Significance

A Commonwealth matters of national environmental significance (matters of NES) are relevant to the
Study Area (refer to Table 5-4). These include threatened flora, threatened ecological communities
(TECSs) and threatened fauna, including migratory and marine species listed under the EPBC Act.
These matters of NES are discussed here and again in Volume 1 Section 10 Matters of NES Report.
Further detail on the likelihood of occurrence assessment of EPBC Act listed threatened flora and
fauna is provided in Volume 4 Appendix N Mine Terrestrial Ecology Report.

Listed Threatened Flora

The desktop assessment and Project terms of reference identified 11 EPBC Act listed threatened
flora species with the potential to occur within the Study Area. None were confirmed present by field
surveys of the Study Area. A likelihood of occurrence assessment for EPBC Act listed threatened
flora was undertaken and no species were ranked likely to occur.

The following EPBC Act listed threatened flora species was confirmed present during a flora field
survey of the EPC 1690 Study Area.

» Waxy cabbage palm (Livistona lanuginosa)

Listed Threatened Ecological Communities

TECs are ecological communities that have been assessed under the EPBC Act and assigned one of
the following categories based on the level of threat to the community.

» conservation dependent

» vulnerable

» endangered

» critically endangered

» extinct in the wild

The desktop assessment identified the two following TECs with potential to occur in the Study Area.
Both TECs are classified as endangered.

» Brigalow (Acacia harpophylla dominant and co-dominant)

» The community of native species dependent on natural discharge of groundwater from the Great
Artesian Basin

Only the Brigalow TEC was identified as occurring in the Study Area from field surveys. However,
impacts to regional aquifers as a result of groundwater draw down have the potential to impact the
community of native species dependent on natural discharge of groundwater from the GAB.

The nearest GAB discharge spring is a cluster of 11 springs approximately 10 km west of the Study
Area, known of Doongmabulla Springs (refer to Figure 5-3). Doongmabulla springs contains six flora
species of conservation significance, including two endemic species (the herb Eryngium fontanum
and the grass Sporobolus pamelae). Doongmabulla Springs was given a GAB discharge spring
wetland conservation ranking of 1a (the highest), based on the presence of these endemic species
(Fensham et al, 2010). The existing environment of Doongmabulla Springs is discussed further in
Section 5.2.2.2.
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Listed Threatened Fauna

The desktop assessment and Project terms of reference identified 15 EPBC Act listed threatened
fauna species within Study Area. The following three species were confirmed present during field
surveys.

» Black-throated finch (southern) (Poephila cincta cincta)
» Squatter pigeon (southern) (Geophaps scripta scripta)

» Koala (Phascolarctos cinereus) (combined populations of Queensland, New South Wales and the
Australian Capital Territory)

A likelihood of occurrence assessment for EPBC Act listed threatened fauna was undertaken and the
following two species were ranked likely to occur.

» Ornamental snake (Denisonia maculata)

» Yakka skink (Egernia rugosa)

Listed Migratory Species

Three EPBC Act listed migratory birds were confirmed present during field surveys.
» Eastern great egret (Ardea alba)

» Rainbow bee-eater (Merops ornatus)

» Satin flycatcher (Myiagra cyanoleuca)

A likelihood of occurrence assessment for EPBC Act listed threatened fauna was undertaken and an
additional 11 migratory birds were ranked likely to occur.

» Common sandpiper (Actitis hypoleucos)

» Fork-tailed swift (Apus pacificus)

» Curlew sandpiper (Calidris ferruginea)

» Latham’s snipe (Gallinago hardwickii)

» White-bellied sea eagle (Haliaeetus leucogaster)
» White-throated needletail (Hirundapus caudacutus)
» Caspian tern (Hydroprogne caspia)

» Black-tailed godwit (Limosa limosa)

» Glossy ibis (Plegadis falcinellus)

» Common greenshank (Tringa nebularia)

» Marsh sandpiper (Tringa stagnatilis)

These species are common and widespread, and suitable habitat is likely to occur over much of the
surrounding landscape. As such, the Study Area was not considered ‘important habitat’ defined in the
Significant Impact Guidelines (DEWHA, 2009c).

Listed Marine Species

A total of 23 EPBC Act listed marine species were recorded during field surveys in the Study Area
(refer to Volume 4 Appendix N Mine Terrestrial Ecology Report). These species included the three
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EPBC Act listed migratory species confirmed present during field surveys. These EPBC Act listed
marine birds are widespread, common woodland and/or wetland species, and are likely to occur
across the surrounding landscape wherever suitable habitat is available. As such, the Study Area
was not considered ‘important habitat’ defined in the Significant Impact Guidelines (DEWHA, 2009c).

5.2.2.2 State Matters of Conservation Significance

Regional Ecosystems

A total of 36 field REs were field verified within the Study Area. All are classified by the VM Act as
being least concern with the exception of:

» RE 10.7.4, RE 11.3.3 and RE 11.4.6 — of concern
» RE11.3.1, RE 11.4.8 and RE 11.4.9 — endangered

The occurrence and extent of REs within the Study Area is described in Section 5.2.3 and mapped in
Figure 5-8.

Environmentally Sensitive Areas

Regional ecosystems (RE) with a biodiversity status of endangered are classified as Category B
ESAs. The DEHP ESA Map for Mining Activities identifies a number of Category B ESAs within the
Study Area. Field verifications of the DEHP certified RE mapping confirmed the presence of seven
Category B ESAs (10.4.3, 10.9.3, 11.3.1, 11.4.5, 11.4.6, 11.4.8 and 11.4.9) covering an area of 1054
ha (refer to Figure 5-4). A summarised description of Category B ESA RE types is provided in Table
5-6 in Section 5.2.3. The Bygana West Nature Refuge located in the south of the Study Area is
classified as a Category C ESA. The refuge is shown in Figure 5-3. No Category A Environmentally
Sensitive Areas (ESA) are present within the Study Area.

Mapped Regrowth Vegetation

The Study Area includes four patches of regulated, non-remnant regrowth vegetation, covering an
area of approximately 45 ha. The regrowth is mapped as least concern regrowth REs 11.3.28a and
11.3.6a. Mapped regrowth is discussed in further detail in Section 5.2.3. The regrowth mapping is
provided as Figure 5-9.

Essential Habitat

No DNRM Essential Habitat is mapped within the Study Area. Essential Habitat for nine NC Act listed
species occurs within 50 km of the Study Area. Potential habitat for threatened species is discussed
in Section 5.2.4.

Listed Threatened Flora

Waxy cabbage palm was the only flora species listed as threatened under the NC Act to be confirmed
present within the Study Area. This species is listed as vulnerable, and was observed as two mature
individuals in the channel of the Carmichael River. The desktop assessment indicated that 11 NC Act
listed threatened flora species have been previously recorded or are predicted to occur within the
desktop search extent encompassing the Study Area and a further six NC Act listed threatened flora
species were identified in the Project terms of reference for consideration in this assessment. Of
these, none were confirmed present during field surveys in the Study Area. The waxy cabbage palm

5-18 Carmichael Coal Mine and Rail Project 41/23244/11/412983
Volume 2 Section 5 Nature Conservation



was identified during a flora field survey of the EPC 1690 Study Area, despite not being identified by
the desktop assessment.

Listed Threatened Fauna

The desktop assessment indicated that 19 NC Act listed threatened fauna species have been
previously recorded or are predicted to occur within the desktop search extent encompassing the
Study Area. Of these, five were confirmed present during field surveys in the Study Area:

» Black-throated finch (southern)

» Squatter pigeon (southern)

» Black-necked stork (Ephippiorhynchus asiaticus)
» Cotton pygmy-goose (Nettapus coromandelianus)
» Little pied bat (Chalinolobus picatus)

A likelihood of occurrence assessment for NC Act listed threatened fauna species was undertaken
and an additional two species are considered likely to occur within the Study Area:

» Square-tailed kite (Lophoictinia isura)
» Black-chinned honeyeater (Melithreptus gularis)

These species have the potential to occur in remnant open woodland vegetation at the Study Area
(i.e. Ironbark-box grassy woodlands and open woodlands on grey sand plains). Riparian and
floodplain vegetation associated with the Carmichael River are likely to represent particularly ideal
habitat for the square-tailed kite and black-chinned honeyeater.

Information regarding these species and their habitat availability within the Study Area is provided in
Section 5.2.4.2.

An additional NC Act listed threatened fauna species (greater long-eared bat (Nyctophilus
timoriensis)) was identified in the Project terms of reference for consideration in this assessment.
This species was not identified through the desktop assessment (i.e. predicted to occur or previously
recorded in desktop search extent), nor was it confirmed present during field investigations.

EPBC listed migratory species are also considered special least concern under the NC Act. Three
EPBC Act listed migratory birds were recorded in the Study Area, and an additional 11 migratory birds
were considered likely to occur (refer to Section 5.2.2.1).

Protected Areas

Two protected areas are considered to be relevant to the Study Area:

» Bygana West Nature Refuge within the southern section of Study Area

» Doongmabulla Mound Springs Nature Refuge 10 km west of the Study Area centre

The Bygana West Nature Refuge covers 1,487 ha at a south west to north east angle across the
southern part of the Study Area, to the south of the Carmichael River (see Figure 5-3).

As documented in the Queensland Nature Conservation (Protected Areas) Amendment Regulation
(No. 1) 2005, Bygana West Nature Refuge is characterised by the following values:

Contains endangered RE 11.4.6 (Acacia cambagei woodland on Cainozoic clay plains), confirmed
during the field survey as present within the Study Area
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Contains endangered RE 11.4.8 (Eucalyptus cambageana woodland to open forest with Acacia
harpophylla or A. argyrodendron on Cainozoic clay plains) — this RE has low representation in the
protected areas estate and was not observed within the Study Area

Contains other REs that are poorly represented in the protected area estate

Due to its location at the boundary of the Brigalow Belt and Desert Uplands bioregions, Bygana West
has potential to support high diversity of species and REs

Contains suitable habitat for a variety of animals, including the koala - a special least concern species
under the NC Act confirmed present in the Study Area

Four fauna habitat types were described in the Bygana West Nature Refuge:

» Ironbark-box grassy woodlands and open woodlands on grey sand plains

» Yellow jacket and rough-leaved bloodwood shrubby low open woodland on red sand plains
» Tall mixed shrubland on red sand plains and over ferricrete

» Gidgee and/or brigalow shrubby woodland, sometimes with Dawson’s gum emergents, on clay
and loam plains

Disturbance (i.e. weeds, erosion, and cattle degradation) was not obvious at Bygana West Nature
Refuge, although cattle grazing does occur. Habitats were typically in good condition, and retained
connectivity to remnant vegetation to the northwest, west, south and east. Fauna diversity was
similar to that from other open woodland habitats in the Study Area, comprising a variety of common
woodland and grassland birds, reptiles and ground-dwelling mammals. The black-throated finch
(southern) and squatter pigeon (southern) were observed near the southern boundary of the nature
refuge — it is likely that both species utilise habitats within the nature refuge. Koalas were not
recorded however are considered likely to occur, at low densities.

Plate 5-1  Eucalyptus brownii woodland with grass understorey that typified southern part of
Bygana West Nature Refuge (April 2011); acacia (right) woodland fringing
ephemeral drainage line — southern part of Bygana West Nature Refuge (April
2011)

Doongmabulla Mound Springs Nature Refuge corresponds with the area listed under the directory of
nationally important wetland discussed in Section 5.2.2.1. The nature refuge consists of two discrete
sections that cover 280 ha.
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Doongmabulla Springs are a permanent habitat type unique to the surrounding area. The springs are
habitat for a number of threatened plant species (DSEWPaC, 2010). The plant communities include
mixed grassland, sedgeland and forbland (DSEWPaC, 2010). The site is currently, and has
historically been, used for watering domestic stock and existing key threats are identified as trampling
and grazing by stock and feral animals, as well as aquifer draw down (DSEWPaC, 2010). The
springs are expected to provide a permanent refuge habitat for aquatic flora and fauna in an area
where most watercourses are ephemeral and only large watercourses sustain standing water
throughout the year. The opportunity for recruitment may be reduced as a result of low connectivity to
migration paths (rivers, streams).

Doongmabulla Springs is also recognised as a Great Artesian Basin (GAB) discharge spring. The
EPBC Act lists the community of native species dependant on natural discharge of groundwater from
the GAB as a TEC (refer to Section 5.2.2.1). The community comprises species of flora and fauna
including fish, invertebrates and aquatic and terrestrial plants clustered around discharge springs
emanating from the GAB (Fensham, Ponder and Fairfax, 2010).

As documented in the Nature Conservation (Protected Areas) Amendment Regulation (No. 5) 2000,
Doongmabulla Mound Springs Nature Refuge is characterised by the following values:

» Contains significant artesian springs

» Supports the largest Australian populations of the plants Eryngium fontanum (endangered —
EPBC Act; NC Act) and Sporobolus pamelae (endangered — NC Act)

» Supports the endangered plant Eriocaulon carsonii (near artesian springs).

Remnant vegetation is mapped as occurring within and surrounding the Doongmabulla Mound
Springs Nature Refuge. This remnant vegetation extends in a largely intact tract to the north, south
and west of the nature refuge. Remnant vegetation extends eastwards from the nature refuge to the
Study Area.

An additional four protected areas occur within 50 km of the Study Area:

» Bygana Nature Refuge — approximately 25 km south east of centre of Study Area

» Epping Forest National Park (Scientific) — approximately 45 km south east of centre of Study Area
» East Top Nature Refuge — approximately 35 km south east of centre of Study Area

» Wilandspey Conservation Park — approximately 40 km north east of centre of Study Area

Great Barrier Reef Wetland Protection Areas

Great Barrier Reef (GBR) Wetland Protection Areas have been mapped by DEHP using the Aquatic
Biodiversity Assessment Mapping Methodology (AquaBAMM) (Clayton et al., 2006) which identifies
relative wetland conservation values within a catchment. The mapping uses a range of criteria,
indicators and measures in combination with peer review to categorise the riverine and non-riverine
freshwater wetlands in the catchment. Where more detailed site information is available mapped
areas can be refined using the Queensland Wetland Definition and Delineation Guideline (DERM,
2010).

Three GBR Wetland Protection Areas (WPA) are mapped in the Study Area (Figure 5-3). The
mapping data describes the mapped areas as displaying one of the ‘priority ecosystem/special
features’ within the catchment. That being that these mapped areas are ‘seasonal palustrine/swamps
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of the floodplain with native macrophyte communities (Regional Ecosystem (RE) 11.3.27)". Ground-
truthing of the vegetation communities in the three WPA areas did not confirm the presence of RE
11.3.27 and in some cases no remnant vegetation was detected.

The WPAs are mapped north of the Carmichael River up to two kilometres from the waterway.
Ground-truthing at these locations did not detect any standing water at the time of survey.

The western most mapped WPA and the WPA mapped where the boundaries of EPC 1690 and EPC
1080 meet displayed little evidence of water retention. Ground-truthing of the vegetation confirmed
that the area is comprised on non-remnant vegetation and does not appear to provide ecological
values for aquatic flora and fauna (Plate 5-2).

Plate 5-2  Western most mapped WPA (August 2011); WPA on the boundary between
EPC1690 and EPC1080 (November 2011)

r

20

The third WPA is mapped at the east of the Study Area on a first order stream that joins the
Carmichael River downstream of the area. Ground-truthing of this location detected remnant
vegetation RE 11.3.3 within a shaded depression. The watercourse is expected to channel localised
rainfall into the mapped wetland area. The area surrounding the WPA is predominantly cleared, and
dominated by grasses and some woody regrowth. No standing water or associated aquatic
vegetation was present at the time of the survey (Plate 5-3). Evidence of recent water was noted with
many of the surrounding trees exhibiting a watermark at about 0.5 m from the ground level. Recent
waterbird nesting activity was also observed in the form of numerous nests (no longer being used).
Although the special feature regional ecosystem community was not present, the WPA is likely to
provide seasonal habitat for aquatic species including waterbirds during the wet season or after
significant rainfall.
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Plate 5-3  Great Barrier Reef Wetland Protection Area at the east of the Study Area
(November, 2011)

5.2.2.3 Regional Matters of Conservation Significance
DEHP Biodiversity Planning Assessment Mapping

Three BPA mapping criteria were applied to the Study Area and surrounding landscape, such that the
potential habitat values within and beyond the Study Area could be described. The criteria applied
include:

Criteria B2 — Ecosystem value at regional scale (Figure 5-5). A number of remnant vegetation
patches considered to be regionally significant with respect to biodiversity value occur in the
landscape around the Study Area, while several small patches occur within the Study Area
(corresponding with of concern remnant vegetation).

Criteria F — Ecosystem diversity (Figure 5-6). All remnant vegetation at the Study Area is categorised
as having very high or high ecosystem diversity. Much of the landscape to the north, west and south
of the Study Area is similarly ranked as having very high or high ecosystem diversity. Remnant
vegetation coverage is more patchy to the east of the central part of the Study Area, and thus, REs
considered to be of very high or high ecosystem diversity are more fragmented at this location.
However remnant vegetation ranked as having very high or high ecosystem diversity does form an
east to west linkage from the Belyando River through the southern part of the Study Area (i.e. within
and to the south of Bygana West Nature Refuge) to the west of the Study Area (where remnant
vegetation coverage is extensive).

Criteria G — Context and connection (Figure 5-7). Much of the Study Area is mapped as very high,
particularly the northern and southern parts of the Study Area. This very high mapped remnant
vegetation continues largely uninterrupted to the north and south of the Study Area, whilst to the west
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it is more fragmented. To the east of the central part of the Study Area, large tracts of non-remnant
vegetation are present and are thus not mapped under this criterion. The remnant vegetation that
connects the Belyando River with the southern part of the Study Area is predominantly ranked as
being very high or high under Criteria G.

Burdekin Natural Resource Management Region Priority Taxa

The Burdekin NRM ‘Back on Track Actions for Biodiversity’ report (the ‘Back on Track report’) (DERM,
2010a) identifies priority species in the Burdekin NRM region, details the regional threatening
processes impacting upon these species, and proposes a range of actions to address regional
threats. Six priority plant species and eight priority vertebrate fauna species listed in the Back on
Track report have been historically recorded in the desktop search extent for the Study Area. Of
these, one species — black-throated finch (southern) was recorded during field surveys at the Study
Area and two species, ornamental snake and yakka skink, are considered likely to occur. Listed
fauna species are discussed in greater detail in Section 5.2.4.2.
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5.2.3 Terrestrial Flora

Regional Ecosystems

A total of 22 Desert Uplands REs and 14 Brigalow Belt REs are within the Study Area based on field
verified RE mapping. All are classified by the VM Act as being least concern with the exception of:

» RE 10.7.4, RE 11.3.3 and RE 11.4.6 — of concern
» RE11.3.1, RE 11.4.8 and RE 11.4.9 — endangered

Ground-truthing detected a number of changes from the latest DEHP certified RE mapping where
identified. Table 5-5 summarises the changes. Figure 5-8 depicts the field verified RE mapping and
henceforth, this report will refer to the field verified REs unless otherwise indicated (by the prefix
‘officially mapped’). Smaller scale ground-truthed mapping (1:10 000) and the latest DEHP certified
mapping, is provided in Volume 4 Appendix N.

Table 5-5 Summary of Regional Ecosystem Mapping Changes from Ground-truthing

Bioregion Officially mapped but not present Present but not officially mapped
Brigalow Belt 11.3.3 11.4.9
11.3.5 11.3.27
11.4.5"
11.4.8
11.4.11°
Desert Uplands 10.3.12 10.3.13
10.3.25 10.3.14
10.5.2 10.5.1
10.7.10 10.5.7
10.7.11 10.5.8
10.7.2
10.7.5
10.7.7
10.9.3

1 RE was not observed from field verifications undertaken within the EPC 1080 during the Spring 2011 survey,
however RE is officially mapped within the offsite infrastructure where field verification was not undertaken.

Regulated Regrowth Vegetation

A number of small patches of regulated regrowth vegetation in the EPC 1080 Study Area cover 35 ha.
A single patch of regulated regrowth vegetation in the EPC 1690 Study Area covers 6 ha. Regrowth
mapping is provided as Figure 5-9.

41/23244/11/412983 Carmichael Coal Mine and Rail Project: Mine Component Only 5-29
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Table 5-6 Regional Ecosystems within the Study Area

VM Act class/

Short Description

Area within the Study Area (based on field verified mapping)

Biodiversity status

Desert Uplands REs

10.3.3 least concern/ no Acacia harpophylla +/- Eucalyptus cambageana low Present in a lower catchment location on alluvial associated with, and south of, the
concern at present open woodland to open woodland on alluvial plains.  Carmichael River and in mixed polygon north of the Moray-Carmichael Road.
Approximately 136 ha within the EPC 1690 Study Area.
Approximately 47 ha within the EPC 1080.
Approximately 183 ha in total.
10.3.4 least concern/ of Acacia cambagei low open woodland to low Present south of the Carmichael River in two small patches and in mixed polygon north
concern woodland on alluvial plains. of the Moray-Carmichael Road.
Approximately 20 ha within the EPC 1690 Study Area.
Approximately 101 ha within the EPC 1080 Study Area.
Approximately 121 ha in total.
10.3.6 least concern/ no Eucalyptus brownii open woodland on alluvial Present on plains in large tracts contiguous with ironbark woodland.
concern at present plains. Approximately 2,933 ha within the EPC 1690 Study Area.
Approximately 1,141 ha within the EPC 1080 Study Area.
Approximately 4,074 ha in total.
10.3.12 least concern/ no Corymbia dallachiana and C. plena or C. terminalis  Present in association with box woodland and RE 10.3.6 located south of Cabbage
concern at present open woodland on sandy alluvial terraces (eastern).  Tree Creek.
Not observed in EPC 1690 Study Area.
Approximately 198 ha within the EPC 1080 Study Area.
5-30 Carmichael Coal Mine and Rail Project 41/25215/437862
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VM Act class/
Biodiversity status

Short Description

Area within the Study Area (based on field verified mapping)

10.3.13 least concern/of Melaleuca fluviatilis +/- Eucalyptus camaldulensis Present in one patch on a scroll plain associated with the Carmichael River and as
concern woodland along watercourses. fringing vegetation along the Carmichael River.
Approximately 18 ha within the EPC 1690 Study Area.
Approximately 52 ha within the EPC 1080 Study Area.
Approximately 70 ha in total.
10.3.14 least concern/ of Eucalyptus camaldulensis +/- E. coolabah open Present along the Carmichael River and in small patches on the Carmichael River
concern woodlands along channels and floodplains. floodplain.
Approximately 32 ha within the EPC 1690 Study Area.
Approximately 7 ha within the EPC 1080 Study Area.
Approximately 39 ha in total.
10.3.28 least concern/ no Eucalyptus melanophloia or Eucalyptus crebra One of the major vegetation communities, present in large patches contiguous with

concern at present

open woodland on sandy alluvial fans.

box woodland.

Approximately 4567 ha within the EPC 1690 Study Area.
Approximately 1881 ha within the EPC 1080 Study Area.
Approximately 6,448 ha in total.

10.4.3 least concern/
endangered

Acacia harpophylla and/or Eucalyptus cambageana
open woodland on Cainozoic lake beds.

Present as A. harpophylla woodland with E. cambageana emergents in relatively large
patches in the vicinity of the Moray-Carmichael Rd, intergrading with box woodland.
Present within patches either singularly or within a mosaic with A. cambagei that is
contiguous with ironbark woodland, north of the Moray-Carmichael Road.

Approximately 472 ha within the EPC 1690 Study Area.
Approximately 73 ha within the EPC 1080 Study Area.
Approximately 545 ha in total.

41/25215/437862 Carmichael Coal Mine and Rail Project
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VM Act class/
Biodiversity status

Short Description

Area within the Study Area (based on field verified mapping)

10.4.5 least concern/ of Acacia cambagei low woodland on Cainozoic lake Present within a mosaic with brigalow, in relatively dense patches to the west and
concern beds. north west of the Labona homestead.
Approximately 98 ha within the EPC 1690 Study Area.
Approximately 91 ha within the EPC 1080 Study Area.
Approximately 189 ha in total.
10.5.1 least concern/ no Eucalyptus similis +/- Corymbia brachycarpa +/- Present in a ‘red sand plain mosaic’ and found roughly along the western boundary,
concern at present Corymbia setosa low open woodland to open mostly north of the Carmichael River but with a patch in southern section. Hosts a
woodland on sand plains. number of endemic and/or threatened species. Considered to have high faunal
values. This RE comprises recharge zones for the Great Artesian Basin aquifers (Qld
Herbarium 2009). Habitat for the vulnerable Acacia ramiflora (which was not found).
Approximately 2833 ha within the EPC 1690 Study Area.
Approximately 307 ha within the EPC 1080 Study Area.
Approximately 3,140 ha in total.
10.5.2 least concern/ no Corymbia dallachiana with or without C. plena open  Approximately 26 ha within the EPC 1690 Study Area.
concern at present woodland on sand plains. Not observed in EPC 1080 Study Area.
10.5.4 least concern/ no Eucalyptus crebra or E. drepanophylla open Present in an upper catchment location in the north and north west of the Study Area.
concern at present woodland on sand plains. Approximately 160 ha within the EPC 1690 Study Area.
Approximately 162 ha within the EPC 1080 Study Area.
Approximately 322 ha in total.
10.5.5 least concern/ no Eucalyptus melanophloia open-woodland on sand One of the most common communities within the Study Area, present in large tracts
concern at present plains. contiguous with box woodland. Habitat for Acacia ramiflora.
Approximately 7,343 ha within the EPC 1690 Study Area
Approximately 2,631 ha within the EPC 1080 Study Area.
Approximately 9,974 ha in total.
5-32 Carmichael Coal Mine and Rail Project 41/25215/437862
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VM Act class/
Biodiversity status

Short Description

Area within the Study Area (based on field verified mapping)

10.5.7 least concern/ of Grevillea striata, G. parallela and Acacia coriacea Present in one patch south of the Carmichael River, in a mid-catchment position.
concern low open woodland or Corymbia terminalis open . -
woodland on relict sand plain. Approximately 248 ha within the EPC 1690 Study Area.
Not observed in EPC 1080 Study Area.
10.5.8 least concern/ no Corymbia setosa with Grevillea pteridifolia +/- This RE dominates large areas along the north western boundary.
ncern at present . -
concern at prese ,r\)/IIZilﬁls? uca nervosa low open woodland on sand Approximately 77 ha within the EPC 1690 Study Area.
Approximately 3 ha within the EPC 1080 Study Area.
Approximately 80 ha in total.
10.7.2 least concern/ no Eucalyptus persistens or Corymbia dallachiana low  Present as low open woodland of E. persistens with Triodia pungens located along the
concern at present open woodland or Troidia pungens hummock top of a series of low rises in the centre Study Area, north of the Carmichael River.
grassland on ferricrete above scarps. Occurs on hard, stony country with a ‘mulch’ of lateritic pea gravel.
Approximately 141 ha within the EPC 1690 Study Area.
Approximately 4 ha within the EPC 1080 Study Area.
Approximately 145 ha in total.
10.7.3 least concern/ no Acacia shirleyi woodland +/- A. catenulata low Occurs in one small patch dominated by Acacia shirleyi in an upper catchment
concern at present woodland at margins of plateaus. position, just to the north of the Carmichael River.
Approximately 40 ha within the EPC 1690 Study Area.
Not observed in EPC 1080 Study Area.
10.7.4 of concern/ of Eucalyptus persistens low open-woodland on Present along the apron slope of low rises in the centre west of the Study Area, to the
concern pediments below scarps. north of the Carmichael River. Occurs on hard, stony country with a ‘mulch’ of lateritic
pea gravel.
Approximately 103 ha within the EPC 1690 Study Area.
Not observed in EPC 1080 Study Area.
41/25215/437862 Carmichael Coal Mine and Rail Project 5.33
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VM Act class/
Biodiversity status

Short Description

Area within the Study Area (based on field verified mapping)

10.7.5 least concern/ of Eucalyptus thozetiana open woodland on scarps Observed along base of laterised low hills/rolling rises on minor pediments.
concern and on pediments below scarps. Approximately 10 ha within the EPC 1690 Study Area.
Not observed in EPC 1080 Study Area.
10.7.7 least concern/ no Melaleuca spp +/- Acacia leptostachya shrubland Approximately 888 ha within the EPC 1690 Study Area.
concern at present on ferricrete (eastern). Approximately 173 ha within the EPC 1080 Study Area.
Approximately 1061 ha in total.
10.7.11 least concern/ no Eucalyptus melanophloia low open woodland on Approximately 4 ha within the EPC 1690 Study Area.
concern at present ferricrete. Not observed in EPC 1080 Study Area.
10.9.3 least concern/ Acacia harpophylla +/- Eucalyptus cambageana Present in association with RE 10.7.7.

endangered

open woodland to woodland on Mesozoic
sediments.

Approximately 91 ha within the EPC 1690 Study Area.
Not observed in EPC 1080 Study Area.

Brigalow Belt REs

11.3.1 endangered/ Acacia harpophylla +/- Casuarina cristata open Present in small patches in association with other brigalow and gidgee communities,
endangered forest on alluvial plains. on alluvial plains associated with the Carmichael River. Part of the EPBC Act
Threatened Ecological Community ‘Brigalow’.
Approximately 49 ha within the EPC 1690 Study Area.
Approximately 8 ha within the EPC 1080 Study Area.
Approximately 57 ha in total.
11.3.3 of concern/ of Eucalyptus coolabah woodland on alluvial plains. Present in the south of the Study Area within mixed polygons with other eucalypt,
concern brigalow and gidgee communities.
Not observed in EPC 1690 Study Area.
Approximately 92 ha within the EPC 1080 Study Area.
5-34 Carmichael Coal Mine and Rail Project 41/25215/437862
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VM Act class/
Biodiversity status

Short Description

Area within the Study Area (based on field verified mapping)

11.35 least concern/ of Acacia cambagei woodland on alluvial plains. Present mainly south of the Carmichael River.
concem Approximately 3 ha within the EPC 1690 Study Area.
Approximately 456 ha within the EPC 1080 Study Area.
Approximately 459 ha in total.
11.3.7 least concern/ of Corymbia spp. woodland on alluvial plains. Sandy Present south of the Carmichael River in large patches that are contiguous with box
concern soils. woodland.
Not observed in EPC 1690 Study Area.
Approximately 55 ha within the EPC 1080 Study Area.
11.3.10 least concern/ no Eucalyptus brownii woodland on alluvial plains. Present in a small patches on the outer edge of the northern Carmichael River flood

concern at present

plain, on yellow alluvial outwash.

Approximately 57 ha within the EPC 1690 Study Area.
Approximately 269 ha within the EPC 1080 Study Area.
Approximately 326 ha in total.

11.3.25 least concern/ of Eucalyptus tereticornis or E. camaldulensis Comprises the vegetation fringing the Carmichael River, in the form of E.
concern woodland fringing drainage lines. camaldulensis open forest with Melaleuca leucadendra lining the actual channel, and
forming woodland along the banks. A groundwater dependant ecosystem.
Approximately 98 ha within the EPC 1690 Study Area.
Approximately 84 ha within the EPC 1080 Study Area.
Approximately 182 ha in total.
41/25215/437862 Carmichael Coal Mine and Rail Project 5-35
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VM Act class/
Biodiversity status

Short Description

Area within the Study Area (based on field verified mapping)

11.3.27 least concern/of Freshwater wetlands. Located as a fringing open forest/woodland along Cabbage Tree Creek, just to the
concern south of the Carmichael River (Cabbage Tree Creek is a relict stream channel formerly
part of the Carmichael).
Approximately 10 ha within the EPC 1690 Study Area.
Approximately 22 ha within the EPC 1080 Study Area.
Approximately 32 ha in total.
11.4.5 of concern/ Occurs on gently undulating plains formed from Not observed in EPC 1690 Study Area.
endangered Cainozoic sediments. Associated soils are texture .
contrast with thin sandy or loamy surface horizons Not observed in EPC 1080 Study Area.
and strongly alkaline clay subsoils. 6 ha mapped within offsite infrastructure area (not field verified).
11.4.6 of concern/ Acacia cambagei woodland on Cainozoic clay Located with brigalow in the south of the Study Area.
endangered plains. Approximately 3 ha within the EPC 1690 Study Area.
Approximately 147 ha within the EPC 1080 Study Area.
Approximately 150 ha in total.
11.4.8 endangered/ Eucalyptus cambageana woodland to open forest Part of the EPBC Act Threatened Ecological Community ‘Brigalow’.
endangered with Acacia harpophylla or A. argyrodendron on -
Cainozoic clay plains. <1 ha within the EPC 1690 Study Area.
Not observed in EPC 1080 Study Area.
11.4.9 endangered/ Acacia harpophylla shrubby open forest to Approximately 113 ha within the EPC 1690 Study Area.
endangered \évlggcé)llz;?gsthh Terminalia oblongata on Cainozoic Approximately 97 ha within the EPC 1080 Study Area.
Approximately 210 ha in total.
11.4.11 of concern/ of Occurs in shallow open valleys and poorly drained Not observed in EPC 1690 Study Area.
concern Cainozoic clay plains with deep cracking clay soils. Not observed in EPC 1080 Study Area.
53 ha mapped (DEHP) within offsite infrastructure area (not field verified).
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VM Act class/

Biodiversity status Short Description Area within the Study Area (based on field verified mapping)
11.5.3 least concern/ no Eucalyptus populnea +/- E. melanophloia +/- Present in the south of the Study Area within mixed polygons with other eucalypt,
concern at present Corymbia clarksoniana on Cainozoic sand brigalow and gidgee communities.

plains/remnant surfaces. Approximately 17 ha within the EPC 1080 Study Area.
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