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Executive Summary

Biodiversity Australia Pty Ltd was engaged by Middlemount Coal Pty Ltd (MCPL) to undertake terrestrial
ecological surveys and to prepare an impact assessment for the proposed Middlemount Coal Mine
Southern Extension Project (herein referred to as the Project). The main elements of the Project would
include extension of the open cut pit to the south, re-positioning of the approved southern flood levee
and water management infrastructure, realignment and extension of the eastern diversion of Roper
Creek, minor extensions to waste rock emplacement footprint and changes to the final landform.

The primary outcomes of this terrestrial ecological assessment were to verify Regional Ecosystem (RE)
mapping; identify any threatened species under the Nature Conservation Act 1992 (NC Act) and
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act); identify and describe any
Matters of State and National Environmental Significance; and identify proposed avoidance and
mitigation measures to protect the natural values including consideration of biodiversity offset
requirements.

Vegetation within the study area is characterised by a mix of remnant and non-remnant (regrowth and
cleared areas) communities. The existing landform is generally flat with no significant geological features
such as outcrops, cliff lines or escarpments. The main topographic feature of the study area is Roper
Creek which is an ephemeral creek line. A second creek line, named Thirteen Mile Gully, feeds into
Roper Creek in the study area.

Past agricultural land use has resulted in extensive clearing in the area and has introduced a number of
threats to biodiversity such as weed invasion, feral species, edge effects and fragmentation. This is
likely to have excluded many sensitive species from the area and reduced the ecological value for flora
and fauna, especially rare and threatened species. Pastoral properties and a number of open cut and
underground coal mines now dominate the local surrounding land use.

No threatened flora species listed under the NC Act or EPBC Act were detected during the survey. One
RE within the study area (RE 11.3.1) consists of Brigalow forest which is listed as Endangered under
the Queensland Vegetation Management Act 1999 (VM Act). Two REs comprising Poplar Box woodland
(RE 11.3.2 and RE 113.2b) are listed as Of Concern under the VM Act. These REs were found to meet
the criteria for the Brigalow (Acacia harpophylla dominant and co-dominant) Threatened Ecological
Community (TEC) (RE 11.3.1) and Poplar Box Grassy Woodland on Alluvial Plains TEC (RE 11.3.2),
which are both listed as Endangered under the EPBC Act.

Three threatened fauna species were recorded during the field surveys, the Greater Glider ( Petauroides
volans), Koala (Phascolarctos cinereus) (scat only) and Squatter Pigeon (Southern) (Geophaps scripta
scripta). These species are listed as Vulnerable under the NC Act and EPBC Act. Two additional
threatened fauna species, the Ornamental Snake ( Denisonia maculata) and White-throated Needletail
(Hirundapus caudacutus), were considered potential occurrences in the study area based on local
records identified in the literature and database searches and the presence of suitable habitat. Both
species are also listed as Vulnerable under the NC Act and EPBC Act.

The assessment identified several Matters of State Environmental Significance in the study area. These
were regulated vegetation (the Of Concern and Endangered REs referred to above), connectivity areas
and protected wildlife habitat for threatened fauna species.

The Project area is predominantly non-remnant vegetation (approximately 165 ha) with patches of
remnant vegetation (totalling approximately 68 ha) (overall footprint is approximately 233 ha). The
magnitude of impacts on biodiversity from the Project would be less than the Western Extension Project,
which was more than double the footprint (571 ha) comprising clearance of approximately 380.5 ha of
non-remnant vegetation and 190.5 ha of remnant vegetation. The approved Middlemount Coal Mine
surface disturbance area totals approximately 3,071 ha.

8 Biodiversity Australia Pty Ltd
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The Project would result in the loss of 68 ha of remnant vegetation in the extended footprint areas (until
it is revegetated) but is not likely to result in a new or materially increased adverse indirect impact on
biodiversity compared to the existing approved mine.

The Project has potential to result in significant impacts on Matters of State Environmental Significance.
Specifically, the Project would result in the clearance of ‘endangered’ or ‘of concern’ RE's 11.3.1
(approximately 2.2 ha), 11.3.2 (approximately 19.3 ha) and 11.3.2b (approximately 1 ha), as well as
clearance of approximately 3.7 ha of Res 11.3.2 and 11.3.25, located within the defined distance of a
vegetation management watercourse. The Project would result in the clearance of approximately 68 ha
of connectivity areas.

The Project would also result in the clearance of protected wildlife habitat, in particular, approximately
63.3 ha of habitat for the Koala and Greater Glider.

Two diversions to Roper Creek are already approved at the Middlemount Mine which would fragment
the riparian vegetation along Roper Creek. As an offset for this impact, the Stage 2 Offset Area was
established by MCPL in 2013 and it includes enhancement and conservation of an 11 km stretch of the
Roper Creek immediately to the west of the mine. This offset has been secured under a Voluntary
Declaration and is managed for conservation purposes. The Project would increase disturbance to the
riparian vegetation along Roper Creek for the realignment and extension of the eastern diversion of
Roper Creek, however, it would not involve a new barrier to fauna movement (that impact would occur
as a result of the approved mine), and the diversion would be revegetated with similar flora species as
part of its construction.

Mitigation measures for the Project are expected to be consistent with existing Environmental Authority
(EA) conditions and MCPL plans (e.g. Erosion and Sediment Control Plan and Rehabilitation Management
Plan). Specific measures to reduce impacts on biodiversity include marking clearing limits, pre-clearing
surveys and clearing supervision, and reducing light spillage into adjacent retained habitat. Offsets for
the Project are expected to be consistent with existing EA conditions. Impacts on Matters of State
Environmental Significance would be offset (including REs 11.3.1, 11.3.2 and 11.3.2b, as well as impacts
on the Koala and Greater Glider).
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Abbreviations

Table 1: List of abbreviations used within the report

Bureau of Meteorology

Critically Endangered

Department of Agriculture, Water and the Environment
Department of the Environment and Energy
Department of Environment and Heritage Protection
Department of Environment and Science

Department of Planning, Industry and Environment
Department of Sustainability, Environment, Water, Population and Communities
Department of Environment, Water, Heritage and the Arts
Department of Natural Resources and Mines
Department of the Environment

Endangered

Environmental Authority

Ecology & Heritage Partners

Environmental Protection Act 1994

Environment Protection and Biodiversity Conservation Act 1999
Groundwater Dependant Ecosystems

Geographic Information System

Hectares

Interim biogeographic regionalisation of Australia
Migratory

Middlemount Coal Pty Ltd

Mining Lease

Matters of National Significance

Matters of State Significance

Nature Conservation Act 1992

Near Threatened

Offset Management Plan

Parsons Brinckerhoff Pty Ltd

Passive Infrared

Queensland

Regional Ecosystem

Regional Ecosystem Description Database

Threatened Ecological Community

Threatened Species Scientific Committee

Vulnerable

Vegetation Management Act 1999
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1. Introduction

Biodiversity Australia Pty Ltd was engaged by Middlemount Coal Pty Ltd (MCPL) to undertake terrestrial
ecological surveys and to prepare an impact assessment for the proposed Middlemount Coal Mine
Southern Extension Project (herein referred to as the Project).

1.1 Project Description

MCPL owns and operates the Middlemount Coal Mine, an existing open cut coal mine located
approximately 90 kilometres (km) north-east of Emerald and approximately 3 km to the south-west of
the Middlemount Township, Queensland (QId).

MCPL propose to seek approval for changes to the approved Middlemount Coal Mine, herein referred to
as the Southern Extension Project (the Project). The main activities associated with the development of
the Project would include:

extension of the open cut pit to the south within Mining Lease (ML) 70379;

continued extraction of run-of-mine coal up to approximately 5.7 million tonnes per annum using
conventional open cut mining equipment;

placement of waste rock in existing emplacements, expanded emplacements (West Dump and East
Dump) and within the mined-out void;

minor extensions to waste rock emplacement footprint;

progressive development of sediment dams, pipelines and other water management equipment
and structures;

re-positioning of the approved southern flood levee and water management infrastructure;

realignment and extension of the approved (but not yet constructed) eastern diversion of Roper
Creek inside the ML;

progressive development of new haul roads and internal roads;

continued development of soil stockpiles, laydown areas and borrow areas;
continued use of existing and approved supporting mine infrastructure;
extension of the approved mine life by approximately eight years (to 2044); and

a change to the final landform for the end of the mine life.

The study area comprises multiple areas of land immediately surrounding the existing mine boundary,
and includes land immediately adjacent to the Project area (defined below). The majority of these are
situated directly south of the existing open cut mine, with an additional area located to the east. The
collective of these areas constitute the study area. This area totals approximately 274 hectares (ha).
The locality is defined as land within 10 km of the Project.

The Project area is comprised of the additional surface disturbance area associated with the Project
(Figure 2), and totals approximately 233 ha.

1 1 Biodiversity Australia Pty Ltd
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1.2 Objectives

The following lists the objectives of the Ecological Impact Assessment:

o Desktop literature review of relevant government databases and previous ecological assessments.

e  Flora survey and field validation of Regional Ecosystems (RE) and habitat types within the study
area as per the Methodology for Survey and Mapping of Regional Ecosystems and Vegetation
Communities in Queensiand (Neldner et al. 2020).

e Survey as per the requirements of the Guide to Determining Terrestrial Habitat Quality Version 1.3
(Department of Environment and Heritage Protection [DEHP] 2020a) to determine land-based
offset requirements.

e  Targeted surveys for threatened flora and fauna species listed under the Qld Nature Conservation
Act 1994 (NC Act) and Commonwealth Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act).

« Identification of any Matters of State Environmental Significance (MSES) and Matters of National
Environmental Significance (MNES).

e Assessment of impacts on terrestrial ecology, including MSES.

» Identification of avoidance and mitigation measures to protect the natural values, particularly
threatened or near-threatened species, including consideration of biodiversity offset requirements
in accordance with the Queensiand Environmental Offsets Policy (DEHP 2017).
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Figure 1: Location of the study area
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Figure 2: Approximate Project Footprint
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2. Background Information

The Middlemount Coal Mine is an existing open cut coal mine located approximately 3 km to the south
west of the Middlemount township within the Isaac Regional Local Government Area. The Project occurs
within the Isaac-Comet Downs subregion of the Brigalow Belt North Bioregion.

2.1 Regional and Local Setting

The study area occurs within the Isaac-Comet Downs subregion of the Brigalow Belt North Bioregion,
which falls within the Isaac Regional Council. Surrounding land uses largely comprise open cut and
underground coal mines and grazing land. The nearest protected area is Junee National Park which
occurs 30 km to the east. Bundoora State Forest is located approximately 25 km to the south-west of
the study area.

2.2 Land Use and Disturbance History

Pastoral properties dominate the local land use along with a number of open cut and underground coal
mines. No cropping or fruit growing areas are known to occur in the locality.

Clearing for cattle grazing in the region has been extensive, and the study area contains cleared areas
that have been grazed in the past. No recent evidence of cattle grazing was noted in the study area.
Cattle grazing has also required the establishment of fences and stock dams in the study area which
has facilitated further clearing. As a result of this clearing and grazing, vegetation in the region is highly
fragmented and exists as a mosaic of remnant and regrowth woodland and derived pasture grassland.

No recent fires are known to have occurred on the study area and no charcoal was observed on any
tree trunks during the field survey.

2.3 Soils, Topography and Geology

The study area is located on a relatively flat landform with elevation ranging from approximately 170-
180 metres (m) Australian Height Datum. The highest point in the study area is in the southwest corner
near Dysart-Middlemount Road. No distinct geological features such rocks outcrops, cliffs or
escarpments occur on the study area (Figure 3).

The main topographic feature of the study area is Roper Creek which is an ephemeral creek line. This
runs roughly west to east across the southern portion of the study area. A second creek line, named
Thirteen Mile Gully, feeds into Roper Creek in the study area (Figure 4).

The study area contains three Land Zones as per Wilson and Taylor (2012). Alluvial formations
associated with the Roper Creek floodplain fall in to Land Zone 3 which is defined as recent Quaternary
alluvial systems. This zone typically comprises fertile alluvial soils including Vertosols and Sodosols. In
the study area, this zone supports Eucalypt woodland and Brigalow vegetation. Land Zone 3 covers the
majority of the study area.

The level sandy plains which cover the eastern portion of the study area fall into Land Zone 5 which is
described as Tertiary to early Quaternary loams and sandy plains and plateaus. In western Qld, this
land zone typically contains sandy to loamy red Kandosols and Tenosols (Wilson and Taylor 2012). Soils
encountered on the study area were well drained and contained a high sand content with a shallow
organic layer. This zone typically supports Poplar Box woodland in the study area, however most of this
community has been cleared and exists as derived grassland.
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An elevated area is located in the southwest of the study area which is located on Land Zone 7. This
zone is described as Cainozioc duricrusts formed on a variety of rock types. Landforms are usually steep
sided mesas, buttes and edges of dissected tablelands and plateaus. Soils are either absent or shallow
Rudosols and Tenosols. These usually have minimal development potential as they are typically shallow
infertile soils or exposed rock (Wilson and Taylor 2012). In the study area, this land zone supports
Lancewood (Acacia shirleyi) shrubland and Eucalypt woodland.

The study area is underlain by the Burngrove Formation as part of the Bowen Basin. The dominant
lithology of this formation is described as mudstone, siltstone, sandstone, coal and tuff (Department of
Natural Resources and Mines [DNRM] 2015), as shown in Figure 3.

2.4 Drainage Features

The study area is located in the Roper Creek catchment within the Fitzroy River Basin, which drains an
area of approximately 150,000 square km (DNRM 2015).

The main drainage feature of the study area is Roper Creek (Figure 4). This is defined as a watercourse
under the QId Water Act 2000. This runs west to east and south-east across the southern portion of the
study area. It comprises an ephemeral creek that has running water in the wet season and is generally
dry throughout the rest of the year, with some small pools usually remaining in places. Roper Creek
was flowing at the time of the field survey. As part of the Project, Roper Creek would be diverted south
of its current path.

A small section of Thirteen Mile Gully is located in the east of the southern portion of the study area.
This contained pools of water during the survey, with a larger pool located just south of the study area
boundary. This feeds into Roper Creek within the study area. A large section of this creek has been
diverted into Roper Creek approximately 3.5 km to the northwest of the study area and the creek has
been largely removed upstream from the site. A drainage is also located to the east of the study area
(Figure 4).

Localised depressions (gilgai) occur within the patches of Brigalow in the study area. These contain a
shallow layer of clay and hold water after heavy rains. Standing water was present in many of these
Brigalow patches during the field surveys, and some contained submergent and floating aquatic plants.

A localised depression is also located in the south-east of the study area which had a groundcover of
sedge species at the time of the survey. This is not mapped as a palustrine wetland.

2.5 Previous Relevant Ecological Investigations

2.5.1 Parsons Brinckerhoff 2010

Parsons Brinckerhoff Pty Ltd (PB) (2010a) undertook the Environmental Impact Statement for the
Middlemount Coal Mine Stage 1 and 2 areas. Part of their area of investigation extended onto the current
study area.

The field survey methodology employed by PB involved a comprehensive terrestrial flora and fauna
survey. A brief outline of the methods and major findings of this study are described below.

A flora survey was undertaken based on the methods described in Neldner et a/. (2020) in November
2009 and February/March 2010. A combination of secondary, tertiary and quaternary survey sites were
used to sample vegetation and validate RE mapping. Targeted searches for threatened flora were also
undertaken.
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Figure 3: Geology of the study area
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Figure 4: Drainage features in the study area
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This resulted in the validation and mapping of 15 REs in the Stage 2 mine area. Three of these communities
are listed as Endangered under the VM Act and the EPBC Act, with a further two listed as ‘Of Concern’.

Two threatened flora species listed as ‘Near Threatened’ under the NC Act were detected in the Project
area, these being Desmodium macrocarpum and Cerbera dumicola. Desmodium macrocarpum has since
been de-listed.

PB’s (2010a) fauna survey used a range of survey techniques to sample fauna species and their habitats
in the Project area. These included habitat classification and assessment, bird census, herpetofauna
searches, spotlighting, live animal trapping and ultrasonic bat call detection. These were undertaken over
two survey periods in November 2009 and February/March 2010.

The PB (2010a) fauna survey detected 165 species of vertebrate animal, including eight introduced species.
Three threatened species were detected; these being the Squatter Pigeon (southern), Ornamental Snake
and the Little Pied Bat (Chalinolobus picatus). The Little Pied Bat has since been de-listed under the NC
Act.

2.5.2 Ecology and Heritage Partners 2012

Ecology & Heritage Partners (EHP) (2012) conducted ecological investigations within the Offset Area for
the Stage 2 Middlemount Coal Mine Project (shown on Figure 3-7 of the Main Text). The scope of work for
the investigations were to verify the REs and high value regrowth present within the Offset Area, quantify
the area of each RE, identify the status of REs under the VM Act, conduct surveys for threatened flora and
fauna species and conduct surveys for weeds and pest species.

Field surveys were conducted by a team of four botanists from 10-14 July, 29 July-3 August and 13-17
August 2012. The main survey methodology employed was quaternary vegetation surveys. Targeted
surveys for threatened flora species were undertaken via foot traverses along random 50 m transects along
with opportunistic searches in potential habitat. Fauna survey methods involved opportunistic surveys and
habitat assessments.

The Stage 2 Offset Area was found to contain 17 distinct REs. Approximately half of the Offset Area qualified
as remnant vegetation with the remainder comprising non-remnant vegetation. The only endangered REs
found in the Offset Areas were Brigalow woodlands (REs 11.3.1, 11.3.1b, 11.4.3, 11.4.8, 11.4.9a and
11.9.1), which are also listed as Endangered Brigalow TEC under the EPBC Act.

Two threatened flora species listed under the VM Act were detected during the surveys comprising
Desmodium macrocarpum (no longer listed as a threatened species) and Cerbera dumicola. Two threatened
fauna species listed under the NC Act were detected comprising the Koala and Squatter Pigeon (southern).
These species are now both listed as Vulnerable under the EPBC Act. The Koala was found in the southwest
of the Stage 2 Offset Area while the Squatter Pigeon (southern) was recorded in roughly the centre of the
Stage 2 Offset Area.

Four vertebrate pest species were recorded comprising the Pig (Sus scrofa), Dog (Canis lupus familiaris),
Rabbit ( Oryctolagus cuniculus) and Cat (Felis catus). Three weed species listed under the former QId Land
Protection (Pest and Stock Route Management) Act 2002 were recorded comprising the Harissia Cactus
(Harrisia martini), Velvety Tree Pear (Opuntia tomentosa) and Parthenium Weed (Parthenium
hysterophorus).
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2.5.3 Biodiversity Australia (Naturecall)

2.5.3.1 Biodiversity Australia 2013-2019

Biodiversity Australia (formerly Naturecall Environmental [Naturecall]) conducts annual monitoring of the
Middlemount Coal Offset Areas comprising the Stage 2 Offset, Rail Loop and Spur, Parrot Quarry and
Thirteen Mile Gully Diversion offset areas, which are all located on MCPL land adjacent to the Middlemount
Coal Mine (Naturecall 2013, 2014a, 2015a, 2016a, 2017a, Biodiversity Australia 2018a, 2019). Monitoring
is undertaken in accordance with the MCPL Offset Management Plan (MCPL 2012 and its revision in 2019)
and comprises annual vegetation monitoring surveys photo monitoring, as well as visual inspections and
assessment of threats to the success of the Offset Areas. Three of the BioCondition survey points are
located within the current Western Extension study area.

In accordance with the MCPL Offset Management Plan, dedicated fauna surveys were undertaken in the
offset areas in May 2014 and May 2017. The following fauna survey techniques were employed:

spotlighting;

diurnal bird surveys;

diurnal herpetofauna searches;

installation of Passive Infrared (PIR) cameras;
amphibian searches;

opportunistic observations; and

assessment of habitat features and complexity.

The fauna surveys have detected three threatened fauna species within the offset areas comprising the
following:

Greater Glider (Petauroides volans) — Vulnerable NC Act and EPBC Act.
Koala (Phascolarctos cinereus) — Vulnerable NC Act and EPBC Act.

Squatter Pigeon (southern) (Geophaps scripta scripta) - Vulnerable NC Act and EPBC Act.

2.5.3.2 Naturecall 2014

Naturecall (2014c) prepared an ecological assessment report for the realignment of the Bingegang Pipeline
which is located to the north and east of the Middlemount Coal Mine. A section of the realigned pipeline
runs through the eastern study area.

The ecological survey was conducted in July 2014 and consisted of RE verification and mapping, passive
fauna surveys along with habitat and weed mapping.

The RE mapping and field validation found the majority of vegetation along the realigned pipeline route
consisted of Poplar Box Woodland analogous to RE 11.5.3. Small patches of a Brigalow community were
detected along the realigned pipeline route which qualified as the State and Commonwealth listed Brigalow
(Acacia harpophylla dominant and co-dominant [RE 11.5.16]) threatened ecological community (Brigalow
TEC), listed as Endangered under the NC Act and the EPBC Act. No threatened flora species were detected.

The fauna surveys detected a single threatened species — the Squatter Pigeon (southern) ( Geophaps scripta
scripta) which is listed as Vulnerable under the NC Act and the EPBC Act.
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2.5.3.3 Naturecall 2015

Naturecall (2015b) conducted field surveys and prepared a Terrestrial Ecological Impact Assessment for
the North-eastern Extension Project, located to the north of the current study area. The surveys were
undertaken over one week in October 2015. The field survey methodology comprised the following:

Flora and Habitat Quality Surveys— RE verification and mapping, threatened flora transects, Terrestrial
Habitat Quality Assessments.

Fauna Surveys— Spotlighting, call playback, PIR cameras, diurnal bird surveys, herpetofauna searches,
scat and track searches.

The flora and habitat quality surveys confirmed that the entire site comprised Poplar Box Woodland
analogous to RE 11.5.3. Several small localized depressions were also recorded which were mapped as
11.5.3b. No threatened flora species were recorded during the surveys and none were considered potential
occurrences.

2.5.3.4 Biodiversity Australia 2018

Biodiversity Australia conducted field surveys and prepared a Terrestrial Ecological Impact Assessment for
the Western Extension Project, located to the north and northwest of the current study area.

Field surveys were conducted in May and July of 2017 and comprised vegetation sampling and mapping,
active fauna surveys (including but not limited to spotlighting, harp trapping, herpetofauna searches and
camera stationing) and passive fauna surveys (i.e. habitat quality assessments).

The surveys conducted did not detect any threatened flora species however threatened REs were found to
occur within the study area. Two of the REs recorded (RE 11.3.1 and RE 11.4.9) consisted of Brigalow
forest which are listed as Endangered under the Qld Vegetation Management Act, 1999 (VM Act) and EPBC
Act. Two other REs occurring within the study area comprised of open woodland on alluvial plains are listed
as Of Concern under the VM Act (RE 11.3.2 and RE 11.3.4).

Three threatened fauna species were recorded during the field surveys, the Koala ( Phascolarctos cinereus)
(scat only), Greater Glider (Petauroides volans) and Squatter Pigeon (Southern). These species are listed
as Vulnerable under the NC Act and EPBC Act. Two additional threatened fauna species, the Ornamental
Snake (Denisonia maculata) and Powerful Owl (Ninox strenua), were considered potential occurrences in
the study area based on local records identified in the literature and database searches and presence of
suitable habitat.
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3.
3.1

Methodology

Desktop Study and Literature Review

A desktop assessment was initially conducted to identify any changes in Remnant RE mapping or
benchmarks since the establishment of the Offset Area (EHP 2012). The following data sources and GIS
layers were reviewed:

Atlas of Living Australia (2020).
BirdLife Australia Atlas (2020).

Department of Agriculture, Water and the Environment (DAWE) Protected Matters Database search
for MNES listed under the EPBC Act for a radius of 10 km of the study area (2020a).

Department of Environment and Science (DES) (2020d) Regional Ecosystems digital data layer
(Version 11).

DES (2018) Biodiversity Planning Assessment for the Brigalow Belt Bioregion - Version 2.1.
DES (2020b): Matters of State Environmental Significance (MSES) - Environmental Reports online.

Department of Natural Resources, Mines and Energy (2020b): Wildlife Online and Biomaps searches
for Endangered, Vulnerable and Near Threatened species within a 10 km radius of the study area.

Department of State Development, Infrastructure and Planning (2020) State Planning Policy interactive
mapping system.

Department of Sustainability, Environment, Water, Population and Communities (2012b) Environment
Protection and Biodiversity Conservation Act Offsets Assessment Guide.

Queensland Herbarium (2019a) BioCondition Benchmarks for Regional Ecosystem Condition
Assessment: Brigalow Belt.

Queensland Herbarium (2019b) Regional Ecosystem Description Database (REDD).

The results of these searches are presented in Section 4.

In addition to the desktop assessment, the following literature was reviewed for ecological information such
as previous records of threatened flora and fauna, and survey techniques:

22

Biodiversity Australia (2019). Ecological Monitoring for Middlemount Coal Offset Areas.
Biodiversity Australia (2018a). Ecological Monitoring for Middlemount Coal Offset Areas.

Biodiversity Australia (2018b). Ecological Impact Assessment: Western Extension Project,
Middlemount Coal Mine.

Biodiversity Australia (2018c). Western Extension Project Offset Area Baseline Report, Middlemount
Coal Mine.

EHP (2013a). Vegetation Offsets for Middlemount Rail Spur and Loop.
EHP (2013b). Vegetation Offsets for Parrot Quarry.
EHP (2013c). Vegetation Offsets for Middlemount Coal Mine Thirteen.

EHP (2012). Ecological Investigations within the Offset Area for Stage 2 of the Middlemount Coal Mine,
Queensland.

Eyre et al. (2015). BioCondition: A Condition Assessment Framework for Terrestrial Biodiversity in
Queensland. Assessment Manual. Version 2.2.
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Eyre et al. (2011). Method for the Establishment and Survey of Reference Sites for BioCondition.
Version 2.0.

FRC Environmental (2010). Middlemount Coal Project EIS, Stage 2: Aquatic Ecology
GHD (2012). Rail Spur Environmental Offset Package.

MCPL (2019). Middlemount Coal Mine Offset Management Plan/Vegetation
Management Plan.
MCPL (2013a). Middlemount Coal Mine Offset Management Plan/Vegetation

Management Plan.

MCPL (2013b). Middlemount Coal Mine Rail Loop and Spur Vegetation Offset Proposal.
MCPL (2013c). Parrot Quarry Vegetation Offset Proposal.

MCPL (2013d). Thirteen Mile Gully Diversion Vegetation Offset Proposal.

MCPL (2017b). Middlemount Coal Mine — Drainage Lines in Mining Leases 70379.
Naturecall (2014c). Ecological Assessment Report for Bingegang Pipeline Relocation.
Naturecall (2015b). Terrestrial Ecological Impact Assessment. — North East Extension.

Naturecall (2016b). Vegetation Validation and Terrestrial Habitat Assessment for North-east Extension
Offset Area.

Naturecall (2017a). North-eastern Extension Offset Area Baseline Report.

Naturecall (2017b). Ecological Monitoring for Offset Area, Middlemount Coal Mine — BioCondition
Monitoring Survey.

Naturecall (2016a). Ecological Monitoring for Offset Area, Middlemount Coal Mine — BioCondition
Monitoring Survey.

Naturecall (2015a). Ecological Monitoring for Offset Area, Middlemount Coal Mine — BioCondition
Monitoring Survey.

Naturecall (2014a). Ecological Monitoring for Offset Area, Middlemount Coal Mine — Fauna and Pest
Species Survey.

Naturecall (2014b). Ecological Monitoring for Offset Area, Middlemount Coal Mine.
Owen Foley (2014). Residual Void Flora and Fauna Capability Study.

PB (2010a). Middlemount Coal Project, Stage 2: Terrestrial Ecological Impact Assessment. In MCPL
(2011) Middlemount Coal Project Stage 2 Environmental Impact Statement.

PB (2010b). Middlemount Coal Project Stage 2 Aquatic Ecological Impact Assessment. In MCPL (2011)
Middlemount Coal Project Stage 2 Environmental Impact Statement.

WRM Water and Environment (2018). Middlemount Coal Mine — Western Extension Project Surface
Water Impact Assessment.

3.2 Field Survey

The field surveys were proportionate to the relatively small area of proposed clearance (less than 10% of
the approved footprint) and in consideration of the large number of previous surveys at the Middlemount
Coal Mine.
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3.2.1 Flora Surveys

Field surveys for these assessments were undertaken by two ecologists. Field surveys dates were 3-6 March
2020 and 20-21 June 2020.

The primary aims of the field survey were to verify the Department of Natural Resources, Mines and Energy
RE mapping for the study area; refine previous RE mapping by PB (2010a); identify and describe MSES
and MNES (e.g. threatened flora species, REs and Commonwealth listed TECs); and collect sufficient data
to conduct a terrestrial habitat quality assessment in accordance with the Guidelines (DES 2020a). Details
of the flora and habitat quality surveys are provided in the following sections.

3.2.1.1 Flora Sampling and Vegetation Mapping

REs in the study area were surveyed and field verified as per the Methodology for Surveying and Mapping
Regional Ecosystems and Vegetation Communities in Queensland Version 5.1 (Neldner et al. 2020). This
consisted of quaternary flora survey methods.

Four quaternary surveys were undertaken over the study area. The location of each survey site is shown
in Figure 7. The following information was collected at Quaternary sites:

e Date.

o Collector.

o Coordinates.

e  Remnant or regrowth.

e RE map unit.

»  Height and cover of each layer.
o Land Zone.

e  Species present.

REs were also verified during field traverses and through conducting Terrestrial Habitat Quality
assessments.

Changes to RE mapping were made in the field using a tablet loaded with GIS Kit Pro (Garafa Inc.). This
allowed highly accurate mapping of vegetation boundaries live in the field. This was followed by desktop
mapping using ArcGIS 10.2 for Windows and recent satellite imagery (September 2019) supplied by MCPL.

3.2.1.2 Targeted Searches for Threatened Flora Species

The DES Flora Survey Guidelines - Protected Plants (DES 2019) states that threatened flora surveys are
required if the site falls within a high-risk area (as defined by an online mapping tool) or if a threatened
species is known to occur within the study area. The study area does not fall within a high-risk area (see
map in Appendix A-4-1) and no threatened flora species are known to occur in the study area.

A survey for threatened flora species was still carried out given the time elapsed since previous surveys
and to provide more certainty on presence/absence of threatened flora species. This was achieved via
conducting three timed meander transect searches (DES 2019) which were undertaken in suitable
habitats for the target threatened flora species.

These undertaken in the southwest of the study area in RE 11.7.2, 11.7.4 and 11.3.1 on 20 June 2020.
The location of the threatened flora surveys is shown in Figure 5.
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Figure 5: Location terrestrial habitat quality and quaternary survey sites
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3.2.1.3 Threatened Ecological Community Identification

Vegetation communities identified during the surveys were assessed for their conservation status under
the EPBC Act, VM Act and DES Biodiversity Status. Brigalow communities were assessed according to the
Approved Conservation Advice for the Brigalow (Acacia harpophylla dominant and co-dominant) ecological
community (Department of the Environment [DotE] 2013a) and Poplar Box Woodland on alluvial soils was
assessed according to the Conservation Advice (including listing advice) for the Poplar Box Grassy Woodland
on Alluvial Plains (Department of the Environment and Energy [DEE] 2019) as well as the Species Profile
and Threats Database (DAWE 2020b).

3.2.1.4 Groundwater Dependant Ecosystems Identification

A groundwater dependent ecosystem is any ecosystem that relies on access to groundwater, either
permanently or intermittently, to meet some or all of their water requirements so as to sustain resident
flora and fauna compositions and ecological processes (Richardson et al. 2011).

An investigation of vegetation communities within the study area that potentially use groundwater was
conducted in consideration of the Information Guidelines Explanatory Note: Assessing Groundwater-
dependent Ecosystems (Doody et al. 2019) and Methods for the Identification of High Probability
Groundwater Dependent Vegetation Ecosystems (Department of Primary Industries - Water 2016).

The Groundwater Dependent Ecosystems Atlas (GDE Atlas) (BOM 2020) was consulted to identify potential
GDEs within the study area, which uses modelling to map and allocate any potential GDE with a value on
a scale of Low to High potential.

The final determination of GDE presence within the study area is based on the presence of flora species
within the vegetation communities that have potential to be dependent on groundwater either permanently
or intermittently, as well as consideration of groundwater information provided by Australasian
Groundwater and Environment Consultants (AGE).

3.2.1.5 Habitat Quality Assessment

The survey methodology outlined in the Guide to Determining Terrestrial Habitat Quality Version 1.3 (DES
2020a) was used to collect field attributes and determine terrestrial habitat quality scores for the study
area and known/potential threatened species. This methodology uses BioCondition plots to collect field
data (Eyre et al. 2015).

A total of 18 site condition assessments (plots and transects) were undertaken in the study area. The
location of these plots is shown in Figure 5. Site selection was based on field verified RE mapping and
analysis of high-resolution satellite imagery and aimed to sample a representative coverage of the site
vegetation.

The following information was recorded at each of the field sampling sites:
Observer, location and date.

RE map unit.

Photographic record of vegetation.

Habitat description.

Tree canopy and subcanopy height.

Native plant species richness in each layer.

Number of large trees.

Recruitment.
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o  Course woody debris.
«  Non-native plant cover.

o Percent cover of each layer.

The data collected was also used to determine terrestrial habitat quality scores for the study area and
known/potential threatened species, in accordance with the Guide to Determining Terrestrial Habitat
Quality Version 1.3 (DES 2020a) and to assist in determining offset requirements for the Project.

3.2.1.6 Flora Survey Limitations
The field surveys were undertaken in early autumn (post-wet season).

The post-wet season survey in March 2020 was preceded by heavy rains, as well as some rainfall during
the survey period, and most grass species were in seed at this time making them easily detectable. This
allowed for a high rate of detection of flora species. Locally recorded threatened flora species would be
easily detectable either year-round (e.g. Cerbera dumicola — near threatened) or during the March survey
period.

3.2.2 Fauna Surveys

Fauna surveys were undertaken over the study area by two ecologists from 3-6 March 2020 and 20-21
June 2020.

Weather conditions for the survey periods are detailed in Section 3.2.3.
Fauna surveys were conducted in accordance with the following guidelines:

o  Terrestrial Vertebrate Fauna Survey Guidelines for QId v3 (Eyre et a/. 2018).

o Survey Guidelines for Australia’s Threatened Reptiles (Department of Sustainability, Environment,
Water, Population and Communities [DSEWPC] 2011a).

o Survey Guidelines for Australia’s Threatened Mammals (DSEWPC 2011b).

o Survey Guidelines for Australia’s Threatened Birds (Department of the Environment, Water, Heritage
and the Arts [DEWHA] 2010a).

o Survey Guidelines for Australia’s Threatened Bats (DEWHA 2010b).

o EPBC Act referral guidelines for the vulnerable Koala (combined Qld, New South Wales [NSW] and the
Australian Capital Territory) (DotE 2014).

»  EPBC Act Draft Referral Guidelines for the nationally listed Brigalow Belt reptiles (DSEWPC 2011c).
o Species Profile and Threats Database (DAWE 2020b).

Fauna surveys targeted threatened species listed under the NC Act and EPBC Act, as well as pest species,
however common species were also surveyed. The following fauna surveys methods were utilised:

o  Terrestrial and aquatic habitat assessments.
e Spotlighting.

e  Microbat call recording and analysis.

«  Herpetofauna surveys.

e Diurnal bird surveys.

»  PIR camera stations.
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o  Koala surveys.

e  Scat, track and secondary evidence searches.

These survey methods are described in detail in the following sections.

3.2.2.1 Terrestrial Habitat Assessment

Habitat assessments were undertaken across the study area at the terrestrial habitat quality survey plots
and during foot traverses over the study area.

Habitats were defined according to parameters such as:

«  Structural and floristic characteristics of the vegetation (e.g. understorey type and development,
crown depth, groundcover density, etc.).

- Degree and extent of disturbance (e.g. fire, logging, weed invasion, modification to structure and
diversity, etc.).

Presence of water in any form (e.g. dams, creeks, drainage lines, soaks).
- Size and abundance of hollows and fallen timber.
Availability of shelter (e.g. rocks, logs, hollows, undergrowth).
Wildlife corridors, refuges and proximate habitat types (i.e. connectivity between suitable habitats).

< Presence of resources (e.g. mistletoe, nectar, gum, seed, sap, etc.).

This information, along with information obtained from the desktop assessment was used to formulate a
list of potentially occurring threatened fauna species for the study area.

3.2.2.2 Spotlighting
Spotlighting was conducted for 2 hours per night for five nights across the study area.

This involved driving transects from a vehicle moving at walking pace along roads and tracks and walking
transects using hand-held spotlights through both vegetated areas and along tracks.

All habitat components (i.e. understorey/canopy trees for arboreal fauna), the ground and terrestrial strata
(e.g. logs, areas with good leaf litter accumulations, etc.) were searched for terrestrial fauna.

Spotlighting was conducted approximately one hour after dusk. Conditions varied between clear and
overcast, and wind ranged from placid to light. Light rain was experienced on the second night of
spotlighting.

3.2.2.3 Microbat Call Recording and Analysis

Microbat call detection was undertaken using two Anabat Express units (Titley Scientific). The units were
deployed overnight at two locations, one facing a track near Roper Creek and the other on the edge of
Poplar Box Woodland (see Figure 6 and Figure 7). Six-unit nights of recording was conducted in the study
area. This resulted in >60 hours of recording.

The recordings were forwarded to Greg Ford of Balance! Environmental, a bat call identification consultant,
for identification of the bat species.
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3.2.2.4 Herpetofauna Searches

Searches primarily targeting the Ornamental Snake, Yakka Skink (£gernia rugosa), Brigalow Scaly-foot
(Paradelma orientalis), Dunmall’s Snake ( Furina dunmalli) and Golden-tailed Gecko (Strophurus taenicauda)
were undertaken within 50 m x 50 m quadrats. These were conducted at six locations within the study
area (Figure 6 and Figure 7).

Herpetofauna searches involved active diurnal lifting up and rolling of timber and debris, inspection of
dense vegetation and leaf litter and observation of likely basking sites for a total of 60-person minutes per
site. Nocturnal herpetofauna torch searches were carried out in suitable habitat in conjunction with walking
spotlight transects.

3.2.2.5 Diurnal Bird Surveys

Birds were surveyed by detecting calls and searching using binoculars at point positions or along a walking
transect within two hours of dawn when peak activity usually occurs.

Specific bird censuses were undertaken each morning during the survey periods for 30 minutes with two
observers. A total of eight bird surveys were carried out in the study area (Figure 6 and Figure 7).

Incidental observations of birds were also recorded during other survey activities. This provided short-term
seasonal data on bird occurrences in the area for the particular seasons.

3.2.2.6 Passive Infrared Camera Stations

Six infra-red cameras were deployed at various locations over the study area. Cameras were set for three
nights (Figure 6 and Figure 7).

The cameras were set either in forested areas or facing a road/track and were baited with either a mixture
of oats, peanut butter and apple, or a meat bait consisting of chicken necks and tinned cat food.

Target species were the Northern Quoll ( Dasyurus hallucatus), arboreal mammals, raptors and feral species
such as European Red Foxes ( Vuipes vuipes), dogs/dingoes (Canis spp.), feral cats and pigs.

3.2.2.7 Koala Surveys

Two dedicated Koala Spot Assessment Technique (SAT) surveys were undertaken in the study area on 21
June 2020. One was undertaken in the south of the study area adjacent to Roper Creek and the second
was undertaken in the east of the study area adjacent to the Bingegang Pipeline road. The location of the
SAT surveys is shown in Figure 6 and 7.

The SAT surveys were undertaken as per the method described by Phillips and Callahan (2011). This
consisted of identifying a centre tree which is known to be frequented by the Koala, known to contain
faecal pellets of the Koala or is likely to be considered as a potentially important tree for the Koala. In the
event that a tree of this criteria was not located, a centre tree was randomly selected in an area of habitat
most likely to support this species.

Once a centre tree was selected, active searches for Koala scats were undertaken under this tree and under
the 29 nearest trees. Searches involved checking the ground and leaf litter within a 1 m radius of each
tree, for a period of two minutes per tree or until a scat was found.

Opportunistic Koala scat searches were also undertaken across the study area under preferred food trees
in areas of suitable habitat. Diurnal and nocturnal searches for Koalas were undertaken along Roper Creek.
This consisted of searching trees for Koalas and searching for indicative Koala scratch marks on trees.

29 Biodiversity Australia Pty Ltd
ABN 81 127 154 787




MIDDLEMOUNT COAL MINE SOUTHERN EXTENSION PROJECT TERRESTRIAL ECOLOGY | NOVEMBER 2020

3.2.2.8 Track, Scat and Sigh Searches

Searches for scats, tracks, feeding signs and scratch marks on trees were undertaken opportunistically
along roads/tracks and within forested areas at the herpetofauna survey sites.

The sandy roads within and around the study area provided ideal locations for track searches, and any
tracks found were photographed and identified using the methodology outlined in Triggs (1996). Predator
scats were targeted for survey as remains can provide records of cryptic fauna.

3.2.2.9 Fauna Survey Limitations

Heavy rains preceded and occurred during the survey and Roper Creek was flowing during the survey.
Standing water was present in the gilgai habitats and along low-lying tracks. This allowed for high detection
rates of amphibians (and species which prey on them). As evident in the survey results, a broad range of
fauna species were detected during the survey, and the methods used are considered effective for detecting
a range of threatened species in the region.
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Figure 6: Location of fauna surveys - southern portion of study area

Study Area
[ IMining Lease

Approved Disturbance Footprint
[ZA Extent of Proposed Additional Disturbance
=== Local Watercourses

- ‘ /o\ Anabat
_________________ + Bird Survey

’ Herpetofauna Survey
@ SAT Survey
@ FRcamera
= = s Spotlight Transects
This mapping is to be [ ly and all Figure Name:
imumalons and sifec 1o emors ncadng Pl 5 Location of Fauna Surveys - South %
interpretation and reliance on information provided to us © e ©
Biodiversi
Middlemount Coal Mine Southem Extension AUSTRALIA
an s:ﬁmm erors, ms;;c e:: ml:al may arise from use of this G — 0 125 250 500 @ _ __ aa
Ehendl : umer
P MCPL Pty Ltd e \eters o | prai .
3 1 Biodiversity Australia Pty Ltd

ABN 81 127 154 787




MIDDLEMOUNT COAL MINE SOUTHERN EXTENSION PROJECT TERRESTRIAL ECOLOGY | NOVEMBER 2020

Figure 7: Location of fauna surveys - eastern portion of study area
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3.2.3 Weather Conditions During the Survey

The main survey period survey was conducted during a period of warm, wet weather. The initial survey
day comprised the only day where dry conditions were experienced with light showers between 0.6 and
12.6 millimetres (mm) per day experienced throughout the remaining survey. According to Middlemount
Mine rainfall data, the survey period was conducted at the end of a two-month long wet season of which
three heavy rainfall events occurred (51.2 mm on 17/01/2020; 44.4 mm on 13/02/2020; 49.8 mm on
27/02/2020).

Temperatures during the survey period ranged from a minimum of 21.5°C to a maximum of 34.5°C. These
temperatures were typical of the slowly declining temperatures expected as the seasons progressed from
summer to autumn.

The second survey period was conducted during a dry period with declining winter temperatures. This
survey period fell over two survey days with temperatures ranging from a minimum of 12.6°C to a maximum
of 24.4°C.

Middlemount rainfall and temperature data from the past year is graphed in relation to the survey period
in Figure 8.

Figure 8: Precipitation/temperature recorded at Middlemount over the previous year (survey period
marked with dotted line)
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4, Results

4.1 Flora

The study area was found to have reasonable floristic diversity, however exotic grasses have outcompeted
native species over large areas of the study area, which has led to changes in forest structure and
composition.

A total of 155 flora species were recorded during the survey. Fifteen of these were introduced species with
the remainder being native. The highest flora diversity was found in remnant Poplar Box and Brigalow
communities which had an intact ground layer. Groundcover along Roper Creek primarily comprised
introduced species. No threatened flora species were recorded during the surveys. The flora list for the
study area is provided in Appendix A-2.

RE descriptions are provided in the following section.

4.1.1 Regional Ecosystems

Vegetation surveys ground-truthed eight distinct REs in the study area. Minor changes to existing RE
mapping by PB (2010a) and Queensland Herbarium (2017) were made by the field validation process
described in Section 3.2.1, by refining RE boundaries and separating out mixed REs.

A description of the ground-truthed REs in the study area are provided in Tables 2 to 9. The communities
are named as per the REDD V11.1 (Queensland Herbarium 2019b). The Queensland Herbarium RE mapping
is shown in Figure 9 and a field verified RE map has been produced and is shown in Figure 10.

Photos 1 to 8 following the description illustrate the vegetation communities within the study area.

Table 2: Regional Ecosystem 11.3.1 description

11.3.1: Acacia harpophylla and/or Casuarina cristata open forest on alluvial plains

Occurs as several small patches in the south-west of the study area close to Roper Creek. Total area
is 2.2 ha (Photo 1).

a) Canopy:
Structure and Species: Consists of a mid-dense tree layer ranging from 8-12 m in height. Brigalow

(Acacia harpophylla) is the dominant species. Uncommon canopy associates include Queensland
Ebony (Lysiphyllum caronii) and Yellow-wood ( 7erminalia oblongata).

b) Subcanopy:

Structure and Species: A low tree/tall shrub layer to 6 m in height is present in some patches. Common
to occasional species in this layer include juvenile Brigalow, False Sandalwood ( Eremophila mitchellii)
and Sandalwood (Santalum lanceolatum).

c) Shrub layer:

Structure and Species: A patchy shrub layer to 1 m in height is sometimes present. Consists of Currant
Bush (Carissa ovata), Nepine (Capparis lasiantha) and Ellangowan Poison Bush (Eremophila deserti).

d) Ground layer:

Structure and Species: Groundcover is generally open with patches of leaf litter and bare ground
present. Exotic grasses dominant the groundcover in some patches. Species recorded include a range
of grasses including Slender Chloris (Chioris divaricata), Paspalidium distans, Hairy Panic (Panicum
effusum), Enteropogon acicularis; and forbs such as Ruby Saltbush (£nchylaena tomentosa) and Soft
Roly-poly (Salsola australis). Exotic species which dominate in some areas include Buffell Grass
(Cenchrus cifiaris), Green Panic (Megathyrsus maximus) and Sesbania Pea (Sesbania cannabina).

Occasional aquatic species were recorded in areas of Brigalow with gilgai present. These areas had
standing water present during the survey and aquatic species recorded include Water Primrose
(Ludwigia peploides), Water Snowflake (Nymphoides indica) and Swamp Lily (Ottelia ovalifolia).
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Generally in poor condition due to small patch sizes which experience high edge effects and weed
invasion.

Patches of non-remnant Brigalow also occur adjacent to remnant patches and across a large area
between Roper Creek and Middlemount Road which were cleared approximately 3 years ago. The
recently cleared areas feature a dense layer of young Brigalow to 1m in height with mostly exotic
groundcover.

‘Endangered’ under VM Act and ‘Endangered’ Biodiversity Status. Also qualifies as Endangered
Brigalow TEC under the EPBC Act.

Photo 1: RE 11.3.1
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Table 3: Regional Ecosystem 11.3.2 description

11.3.2: Eucalyptus popuinea woodland on alluvial plains

Occurs along the Roper Creek floodplain in the east and west of the study area. Total area is 19.5 ha
(Photo 2).

a) Canopy:

Structure and Species: The canopy comprises an open tree layer which is dominated by Poplar Box
(Eucalyptus populnea). Other canopy associates include Moreton Bay Ash (Corymbia tessellaris) and
Clarkson’s Bloodwood (Corymbia clarksoniana). Height ranges from 15-18 m.

b) Subcanopy:

Structure and Species: A low tree layer ranging from 6-10 m in height is occasionally present. This
consists of young Poplar Box, Leichardt Bean (Cassia brewsteri) and occasional Native Willow (Acacia
salicina) and Quinine Tree (Petalostigma pubescens).

c) Shrub layer:

Structure and Species: This community features an open to mid-dense tall shrub layer ranging from
0.5-1.5 min height. Commonly recorded species in this layer include Dysentery Bush ( Grewia /atifolia),
Coffee Bush (Breynia oblongifolia), Currant Bush (Carissa ovata) and Western Boobialla (Myoporum
montanum).

d) Ground layer:

Structure and Species: In most situations the groundcover is dense, however it is sometimes open
and patchy. Height ranges from 0.05 to 0.5 m. Dominant species recorded in this layer include Buffel
Grass, Green Panic, Sabi Grass, Black Speargrass (Heteropogon contortus), Sida cordifolia and Yellow
Buttons (Chrysocephalum apiculatum).

Good remnant condition overall, with most disturbance occurring in the ground layer as a result of

cattle grazing. Weed cover increases closer to Roper Creek where exotic grasses begin to dominate
the ground layer. Buffel Grass (Cenchrus ciliaris) is also a dominant weed throughout.

Large non-remnant areas of this community also occur in the south of the study area. Some areas

feature a regenerating layer of canopy trees to approximately 2 m height while other areas do not

have any eucalypt regeneration. The groundcover is largely dominated by exotic pasture grasses.

*Of concern’ under VM Act and ‘Of concern’ Biodiversity Status. Some patches within the study area
qualify as Endangered Poplar Box Woodland TEC under the EPBC Act.

Photo 2: RE 11.3.2
[ i

Y
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Table 4: Regional Ecosystem 11.3.2b description

11.3.2b: Eucalyptus camaldulensis (sometimes E. populnea and or E. tereticornis) woodland in
drainage depressions

One small patch occurs in the south-east of the study area. Area is 1.03 ha.

a) Canopy:

Structure and Species: The canopy comprises an open to sparse tree layer which is dominated by
Poplar Box (Eucalyptus populnea). A couple of Queensland Blue Gum (Eucalyptus tereticornis) are
also present. Height ranges from 16-18 m.

b) Subcanopy:

Structure and Species: A sparse sub-canopy from 8-12 m in height is present. This consists of young
Poplar Box, and scattered Leichardt Bean (Cassia brewster)) and Queensland Ebony (Lysiphyllum
carronii).

c) Shrub layer:
Structure and Species: Absent.
d) Ground layer:

Structure and Species: Consists of a dense layer of grasses and herbs. Some depressions also present
which feature sedges. Dominant species are Juncus usitatus, Giant Sedge (Cyperus exaltatus),
Common Fringe Rush (Fimbristylis dichotoma) and Pigweed (Portulaca oleracea).

Good condition with few disturbances noted. Weeds are common in the ground layer, especially
around the edges of the community.

*Of concern’ under VM Act and ‘Of concern’ Biodiversity Status. Patch within the study area does not
qualify as Endangered Poplar Box Woodland TEC under the EPBC Act.

Photo 3: RE 11.3.2b

37 Biodiversity Australia Pty Ltd
ABN 81 127 154 787




MIDDLEMOUNT COAL MINE SOUTHERN EXTENSION PROJECT TERRESTRIAL ECOLOGY | NOVEMBER 2020

Table 5: Regional Ecosystem 11.3.25 description

11.3.25: Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines
Occurs as a thin band along Roper Creek. Area on site is 14.06 ha (Photo 4).

a) Canopy:

Structure and Species: The canopy comprises an open tree layer which is dominated by QId Blue Gum
(Eucalyptus tereticornis), River Oak (Casuarina cunninghamiana) and Moreton Bay Ash (Corymbia
tessellaris) with occasional Poplar Box ( Eucalyptus popuinea) located around the edges. Height ranges
from 18-25 m.

b) Subcanopy:

Structure and Species: A sparse lower tree layer ranging from 6-12 m in height occurs throughout.
This largely consists of young Qld Blue Gum and River Oak. Other species recorded include Sandpaper
Fig (Ficus opposita), White Cedar (Melia azedarach), Yellow-wood ( 7erminalia oblongata) and Castor
Oil Plant (Ricinus communis).

c) Shrub layer:

Structure and Species. Occasional shrub species present ranging from 0.5-1.5 m in height. Species
include Currant Bush (Carissa ovata) and Dysentery Bush (Grewia /latifolia).

d) Ground layer:
Structure and Species: A dense layer of grasses and herbs is present and largely consists of exotic
species. These include Morning Glory (Jpomoea indica), Green Panic (Megathyrsus maximus), Buffel

Grass (Cenchrus ciliaris) and Red Natal Grass (Melinis repens). Native species recorded include
Commelina cyanea, Crinum Lily (Crinum flaccidum) and Spiny Matrush (Lomandra longifolia).

Moderate to poor condition. Weed invasion has degraded most of the community and erosion from
previous cattle grazing was also noted.

‘Least concern’ under VM Act and ‘Of concern’ Biodiversity Status.

Photo 4: RE 11.3.25
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Table 6: Regional Ecosystem 11.3.7 description

11.3.7: Corymbia spp. woodland on alluvial plains

Occurs on the level plain adjacent to Roper Creek, generally in the west of the study area. Covers an
area of 6.18 ha.
a) Canopy:

Structure and Species: Comprises an open canopy ranging in height from 17-23 m. Moreton Bay Ash
(Corymbia tessellaris) is the dominant species, with canopy associates including Clarkson’s Bloodwood
(Corymbia clarksoniana) and Poplar Box (Eucalyptus populnea).

b) Subcanopy:

Structure and Species: Consists of a lower tree layer of canopy juveniles ranging from 8-13 m in
height.

c) Shrub layer:

Structure and Species: Occasional patches of shrubs are present. Common to dominant species include
Currant Bush (Carissa ovata), Coffee Bush (Breynia oblongifolia) and Dysentery Bush ( Grewia latifolia).
Height ranges from 0.5-1 m.

d) Ground layer:

Structure and Species: Consists large of exotic grasses including Buffel Grass (Chenchrus ciliaris), Sabi
Grass (Urochloa mosambicensis) and Green Panic (Megathyrsus maximus). Occasional native species
recorded include Comet Grass (Perotis rara), Dark Wiregrass (Aristida calycina), Yellow Rattlepod
(Crotalaria mitchellii) and Flannel Weed (Sida hackettiana).

Occurs in poor to moderate condition due to high edge effects and weed invasion.

‘Least concern’ under VM Act and ‘Of concern’ Biodiversity Status.

Photo 5: RE 11.3.7
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Table 7: Regional Ecosystem 11.5.3 description

11.5.3: Eucalyptus popuinea £ E. melanophloia = Corymbia clarksoniana woodland on Cainozoic sand
plains and/or remnant surfaces.

Only occurs in the northern section of the study are adjacent to the Bingegang Pipeline. The total area
within the study area is 44.61 ha.

a) Canopy:

Structure and Species: The canopy consists of an open layer of generally even aged mature trees
ranging from 15-20 m in height. Poplar Box (£ucalyptus popuinea) is the dominant species. Common
to occasional canopy associates include Clarkson’s Bloodwood (Corymbia clarksoniana), Reid River
Box (Eucalyptus brownii), Moreton Bay Ash (Corymbia tessellaris) and Ghost Gum (Corymbia
dallachiana).

b) Subcanopy:

Structure and Species: The subcanopy generally consists of an open to sparse tall shrub/small tree
layer from 4-10 m in height dominated by Leichardt Bean (Cassia brewsteri), Quinine Tree
(Petalostigma pubescens), Ironwood (Acacia excelsa), Native Willow (Acacia salicina) and False
Sandalwood (Eremophila mitchellii). Other less common species in this layer include Silver Oak
(Grevillea parallela), Dead Finish (Archidendropsis basaltica), Bootlace Oak (Hakea lorea) and Red Ash
(Alphitonia excelsa).

c) Shrub layer:

Structure and Species: A low shrub layer to 0.7 m in height is occasionally present and consists of
patches of Currant Bush (Carissa ovata) along with other species such as Stylo (Stylosanthes scabra),
Dysentery Bush (Grewia /atifolia), Fine Sida (Sida filiformis) and Sida cordifolia.

d) Ground layer:

Structure and Species: The groundcover ranges from dense to open with height usually ranging from
0.1-0.5 m in height. Introduced grasses such as Buffel Grass (Cenchrus ciliaris), Sabi Grass (Urochloa
mosambicensis) and Red Natal Grass (Melinis repens) are the dominant species overall, however less
disturbed areas also existed that feature an open groundcover of native grasses such as Black
Speargrass (Heteropogon contortus), Native Millet (Panicum decompositum), Queensland Bluegrass
(Dichanthium sericeum), and Forest Bluegrass (Bothriochloa blahdli).

Good condition overall with most areas featuring an intact canopy and understorey. Grazing has
impacted the ground layers however via trampling and spreading exotic grasses. Weed cover is
moderate to high but limited to exotic grass infestations in the ground layer and occasional Prickly
Pear (Opuntia stricta).

Large non-remnant areas of this community also occur in the west of study area. Some areas
feature a regenerating layer of canopy trees to approximately 4 m in height while other areas do not
have any eucalypt regeneration. The groundcover is largely dominated by exotic pasture grasses.

‘Least concern’ under VM Act and ‘Not of concern’ Biodiversity Status.
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Photo 6: RE 11.5.3

Table 8: Regional Ecosystem 11.7.2 description

11.7.2: Acacia spp. woodland on Cainozoic lateritic duricrust. Scarp retreat zone
Occurs in two small patches in the south-west of the study area. Area is 0.76 ha.

a) Canopy:

Structure and Species: Comprises a moderately dense canopy layer ranging from 10-12 m in height.
Lancewood (Acacia shirleyi) is the dominant species.

b) Subcanopy:

Structure and Species: A small tree layer is present in the community. This is dominated by Turkey
Bush (Erythroxylum australe), Quinine Tree (Petalostigma pubescens), Red Ash (Alphitonia excelsa)
and Psydrax attenuata. Height generally ranges from 3-6 m.

c) Shrub layer:
Structure and Species: Absent.
d) Ground layer:

Structure and Species: Comprises an open cover of native grasses and herbs to 0.3 m in height. The
dominant species in this layer are Tableland Couch (Calyptochloa gracillima) and Hooky Grass
(Ancistrachne uncinulata).

Occurs in good remnant condition with only minor disturbances from road construction nearby.
Weed cover is very low.

‘Least Concern’ under VM Act and ‘Not of Concern’ Biodiversity Status.
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Photo 7: RE 11.7.2

Table 9: Regional Ecosystem 11.7.4 description

11.7.4: Eucalyptus decorticans and/or Eucalyptus spp., Corymbia spp., Acacia spp., Lysicarpus
angustifolius woodland on Cainozoic lateritic duricrust

Occurs in two small patches in the south-west of the study area. Total area is 1.63 ha.

a) Canopy:

Structure and Species: Comprises an open canopy dominated by Narrow-leaved Ironbark (Eucalyptus
crebra). Occasional Dawson’s Gum (Eucalyptus cambageana), Clarkson’s Bloodwood (Corymbia
clarksoniana) and Poplar Box (Eucalyptus populnea) are also present in low abundance. Height is
generally in the range of 13-18 m.

b) Subcanopy:

Structure and Species: Features a well-developed and diverse subcanopy layer of tall shrubs and small
tree species. Species recorded in this layer include Psydrax attenuata, Turkey Bush (Erythroxylum
australe), Quinine Tree (Petalostigma pubescens), Red Ash (Alphitonia excelsa), Chalky Wattle (Acacia
cretata), Lancewood (Acacia shirleyi) and Leichardt Bean (Cassia brewsteri). Height ranges from 4-
8 m.

c) Shrub layer:

Structure and Species: A patchy shrub layer is present, however is sparse overall. Dominant species
include Sticky Hop Bush (Dodonaea viscosa), Currant Bush (Carissa ovata) and Dysentery Bush
(Grewia latifolia). A few Prickly Pear (Opuntia stricta) are also present.

d) Ground layer:

Structure and Species. Consists of an open layer of grasses and herbs. Dominant species are Tableland
Couch (Calyptochioa gracillima), Wattle Matrush (Lomandra filiformis), Native Wandering Jew
(Commelina diffusa), Tropical Speedwell (Evolvulus alsinoides) and Pigweed (Portulaca oleracea).
Some exotic grasses such as Buffel Grass (Cenchrus ciliaris) and Green Panic (Megathyrsus maximus)
are also present.

Occurs in good remnant condition with only minor disturbances and edge effects from tracks and
clearings nearby. Weed cover is low.

‘Least concern’ under VM Act and ‘Not of concern’ Biodiversity Status.
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Photo 8: RE 11.7.4
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Figure 9: Mapped Regional Ecosystems

Legend
Study Area
) Mining Lease
Approved Disturbance Footprint
[ZZ] Extent of Prop Additional Di
RE
Hl 11.12.1
B 11.12.1b/11.12.1
N 11.12.2a
Il 11.3.1
I 11.3.111.3.2
I 11.3.2
1132111327
B 11.3.2/111.3.7
I 11.3.25
B 11.3.27
[ 111.327b
[111.3.4/11.325
1137
[ 1148
. 11.4.8/11.49
11149
[ 11491147
1 11.49/11.4.8
11.4.9b
[ 11.5.2
[ 111.52/115.2a
1115211153
N 11.6.3
[ 11.5.3/11.52a
11.5.9b
[ 11.590/11.5.18
1.7
I 11.7.2/11.5.18
B 11.7.2/11.7.1
N 11.7.2111.7.4
N 11.7.4/11.5.18
———————— B 11.9.5/11.9.1
Il 11.9.7a

This mapping Is to be considered indicative only and all derivations
(e.g. of areas of EECs and vegetation communities) are at best SET A— = 5 -

approximations and subject to errors Including Individual i

interpretation and reliance on information provided to us. . . B -

which were not independently verified. Allinformation s intended to [0%%6, | = Ty B | O d | V e rs lty
be indicative only and no reliance for extrapolation, mapping. etc | — | i & g

shouid be placed upon this map without independent validation of |2 Praecion Middlemount Coal Mine Southern Extension AUSTRALIA

the information by the user. We take no responsibility for WGAZEG

Project Wanager. X i
Wws. Figure Name:

::Yyas:mqnlﬁn emors, ‘o?,s;smﬂ;o:‘a‘ may anse from use of this  [Map D-cg.:;‘ " o 500 1 ’000 2,000 _ — o
acpenden - g amor
2 MCPL Pty Ltd e \eters e I sy :
4 4 Biodiversity Australia Pty Ltd

ABN 81 127 154 787




MIDDLEMOUNT COAL MINE SOUTHERN EXTENSION PROJECT TERRESTRIAL ECOLOGY | NOVEMBER 2020

Figure 10: Field verified Regional Ecosystems
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4.1.1.1 Endangered and Of Concern Regional Ecosystems

Desktop assessments identified the following threatened REs listed in Table 10 have been mapped in the
study area.

Table 10: Endangered and Of Concern Regional Ecosystems recorded in database searches

Acacia harpophylla and/or Casuarina cristata open forest on alluvial QId Herbarium

plains 11.3.1 Endangered 2017
Eucalyptus populnea woodland on alluvial plains 11.3.2 Of concern Qd I-;%rf? rium

All patches of Brigalow and Poplar Box Woodland communities in the study area were assessed to determine
if they qualified as remnant vegetation using the criteria in Neldner et a/. 2020. This was achieved using
analysis of satellite imagery to determine disturbance history and analysis of canopy cover and canopy
height compared to published benchmarks.

Two REs listed as Endangered or Of Concern under the VM Act were recorded during the field surveys. The
details of these are provided in Table 11. Figure 11 shows the location of these communities in the study
area. Section 4.1.3 provides a description of these communities.

Areas of non-remnant Brigalow and Poplar Box woodland were also recorded in the study area. Most of
these patches had been cleared in the past five years and were readily determined to be non-remnant.

Table 11: Endangered and Of Concern Regional Ecosystems recorded in the study area

Acacia harpophylla and/or Casuarina cristata open forest on alluvial

plains 11.3.1 Endangered 2.23 ha
. . 11.3.2 and
Eucalyptus populnea woodland on alluvial plains 11.3.2b Of concern 20.61 ha
46 Biodiversity Australia Pty Ltd
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Figure 11: Endangered and Of Concern Regional Ecosystems listed under the VM Act
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4.1.2 Groundwater Dependant Ecosystems

A Groundwater Dependent Ecosystem (GDE) is an ecosystem in which the plant and/or animal community
is dependent on the availability of groundwater to maintain its structure and function. Desktop mapping of
potential GDEs throughout QId (Bureau of Meteorology [BoM] 2020) indicates that areas with high,
moderate and low potential for groundwater interaction occur within the Project locality. The desktop GDE
mapping (BoM 2020) indicates:

Terrestrial vegetation associated with part of Roper Creek is mapped as a low potential Terrestrial
GDE.

Woodland areas adjacent to the Bingegang Pipeline Road are also mapped as a low potential
Terrestrial GDE.

The same areas mapped as terrestrial GDEs are mapped as moderate to high potential Inflow
Dependant Ecosystems.

No other terrestrial vegetation is mapped as potential GDEs (BoM 2020). The desktop BoM GDE mapping
(not ground-truthed) is shown in Appendix A-4-6.

The accuracy of the desktop GDE mapping (BoM 2020) of the Project locality has been reviewed by
Biodiversity Australia, with the following conclusions made in relation to the presence/absence of GDEs
based on detailed site surveys and assessments:

48

The majority of the terrestrial vegetation associated with Roper Creek and Thirteen Mile Gully is
unlikely to be dependent on groundwater given the vegetation along these drainage features also
occurs more widely across the landscape and is not restricted to areas where it could potentially access
groundwater. The RE 11.3.25 along Roper Creek contains Qld Blue Gum ( Eucalyptus tereticornis) and
River Oak (Casuarina cunninghamiana) which are sometimes reliant on access to groundwater,
however, the groundwater levels adjacent to Roper Creek range between 18.9 m below ground level
(mbgl) and 22.7 mbgl (AGE 2020). Based on the depth to groundwater surrounding Roper Creek being
around 20 mbgl it is unlikely that these communities would be reliant on access to groundwater.

Aquatic habitat associated with Roper Creek and Thirteen Mile Gully is unlikely to be dependent on
groundwater given the ephemeral nature of the drainage features.

All other terrestrial vegetation is unlikely to be dependent on groundwater given that there is no
evidence that any vegetation surrounding the Project has experienced any impacts (i.e. dieback) from
the existing operations to the north and west of the study area.
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4.1.3 Threatened Ecological Communities

4.1.3.1 Brigalow

The Brigalow communities within the study area have been assessed against the diagnostic and condition
criteria listed in the Approved Conservation Advice (DotE 2013a) and the Species Profile and Threats

Database (DAWE 2020b). This is provided in Table 12.

Table 12: Brigalow TEC assessment

1) The presence of Acacia harpophylla as one of the most abundant tree species in
the patch. A. harpophylla is either dominant in the tree layer, or co-dominant with
other species (notably Casuarina cristata, other species of Acacia, or species of
Eucalyptus).

2a) In Qld - the patch is in one of the following QId bioregions (including outliers) and
it meets the description of one of 16 QId REs determined at the time of the national
listing of the Brigalow ecological community under the EPBC Act. The 16 REs are, as
described by the Qld Herbarium (Wilson and Taylor 2012):

In the QId Brigalow Belt Bioregion — REs 11.3.1, 11.4.3, 11.4.7, 11.4.8, 11.4.9,
11.4.10, 11.5.16, 11.9.1, 11.9.5, 11.9.6, 11.11.14 and 11.12.21.

2b) In NSW - the patch meets one of the following NSW Vegetation Classification and
Assessment (VCA) community descriptions. The NSW VCA communities are: VCA IDs
29, 31 and 35; as described in Benson et al. (2006).

2c¢) The vegetation in the patch is Brigalow regrowth with species composition and
structural elements broadly typical of one of the identified Qld REs or NSW vegetation
communities (although species density may be reduced). This can be assumed to be
the case where it has been at least 15 years since it was last comprehensively cleared
(not just thinned); unless direct evidence proves otherwise.

3) The patch is 0.5 ha or more in size

4) Exotic perennial plants comprise less than 50% of the total vegetation cover of the
patch, as assessed over a minimum sample area of 0.5 ha (100 m by 50 m), that is
representative of the patch.

Result

Yes — Brigalow (Acacia harpophylla) is
dominant in the patches in the study area
(see  vegetation  descriptions in
Section 4.1.1).

Yes — Patches of Brigalow in the study
area conform to 11.3.1.

Not applicable.

Yes — All of the remnant patches of
Brigalow meet this criterion.

Regrowth patches have been cleared
within the last 15 years (determined
through analysis of historic satellite
imagery and communication with former
landowner) and do not have typical
structure and composition. These areas
have been excluded.

Yes - All patches of Brigalow in the study
area are >0.5 ha in area.

Yes — exotic perennial plants comprised
<50% cover in all remnant Brigalow
patches in the study area.

Percentages of exotic species recorded at
three individual remnant Brigalow
patches were:

- 28% (THQ?)
- 20% (Q4)
- 30% (Rapid plot 42)

All remnant Brigalow communities in the
study area qualify as Brigalow TEC.

The above assessment confirms that Brigalow communities in the study area qualifies as Brigalow TEC
listed under the EPBC Act. The location of the TECs in the study area is shown in Figure 12.
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4.1.3.2 Poplar Box Woodland

The Poplar Box Woodland communities within the study area have been assessed against the diagnostic
and condition criteria listed in the Approved Conservation Advice (DEE 2019) and the Species Profile and

Threats Database (DAWE 2020b). This is provided in Table 13.

Table 13: Poplar Box Woodland TEC assessment

Occurs in the Brigalow Belt North, Brigalow Belt South, Southeast Qld, Cobar
Peneplains, Darling Riverine Plains, NSW South Western Slopes, Riverina and
Murray Darling Depression Interim Biogeographic Regionalisation of Australia
(IBRA) Bioregions.

Associated with ancient and recent depositional alluvial plains with clay, clay-
loam, loam and sandy loam, typically duplex soils or sodosols. This includes
areas that may not be part of currently defined floodplains.

A grassy woodland to grassy open woodland with a tree crown cover of 10% or
more at patch scale.

A tree canopy must be present that shows these features:

. Canopy tree species are capable of reaching 10 m or more in height;

. Eucalyptus populnea (Poplar Box) must be present in the canopy and
is the dominant tree species; and

. Where hybrids of Poplar Box with other Eucalyptus spp. are present,

they should be counted as part of the Eucalyptus populnea
component of the tree canopy when assessing the previous criterion.

Mid layer (1-10 m) crown cover of shrubs to small trees is low, about 30% or
less.

A ground layer (<1 m) mostly dominated across a patch by native grasses, other
herbs and occasionally chenopods (during extended dry periods), ranging from
sparse to thick (in response to canopy development, soil moisture, disturbance
and/or management history).

50

Yes — site occurs in the Brigalow Belt North
Bioregion.

Yes — the community is located on alluvial
deposits associated with Roper Creek.

Yes — has open woodland structure with canopy
cover of >10%.
Cover at individual patches surveyed is as
follows:

- 44.4% (THQ6)

- 28% (THQ1)

- 20% (Q2)

The community present in the study area
meets these requirements. The canopy height
is around 15-18 m and is dominated by Poplar
Box. Refer to vegetation description in Section
4.1.1.

Yes — community has low shrub cover <30%.
Shrub cover at individual patches surveyed is
as follows:

- 0.6% (THQ6)

- 3.3% (THQ1)

- 5% (Q2)

The community features a ground layer which
contains a mix of native and exotic grasses and
herbs.
Field observations noted a mosaic of native and
exotic dominated groundcover patches across
the community. Typical exotic species include
Buffel Grass (Cenchrus ciliaris), Sabi Grass
(Urochloa mosambicensis), Green Panic
(Megathyrsus maximus) and Red Natal Grass
(Melinis repens).
Patches of native grass included species such
as Black Speargrass (Heteropogon contortus),
Aristida spp., Comet Grass (Perotis rara) and
Brown'’s Lovegrass ( Eragrostis brownii).
Percentage exotic cover at survey sites were:

- 80% (THQ6)

- 80% (THQ1)

- 75% (Q2)
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The community contains a range of diagnostic
native plant species.

These include Poplar Box (Eucalyptus
popuinea), Wilga (Gejjera parviflora), False
Sandalwood (Eremophila mitchellii),
Whitewood (Atalaya hemiglauca), Black
Speargrass, Aristida spp. and Australian
Bluebell (Wahlenbergia gracilis).

A list of diagnostic native plant species and some of the key native fauna that
make up the ecological community is given at Appendix A; although particular
species may be abundant or rare, or not necessarily present, at every location.

Remnant patches in the study area would fall
within the Class C category (moderate quality)
due to the prevalence of exotic species in the
ground layer. This class must have a minimum
patch size of >5 ha.

Most patches that occur along Roper Creek
form part of a larger extent of the community

Condition classes and minimum patch size thresholds: that occurs beyond the study area and are >5
¢+ Class A (Highest quality): >1 ha ha. One 2.4 ha patch adjoins areas approved
+  Class B (Good quality): >5 ha to be cleared and has been excluded. All other
- Class C (Moderate quality): >5 ha patches along Roper Creek are > 5 ha.

Two isolated patches occur further form Roper
Creek and do not meet the minimum patch
size. These have been excluded.

Non-remnant areas of the community in the
study area would not meet the diagnostic
criteria and minimum condition thresholds and
would therefore not qualify as the TEC.

Most of the Poplar Box Woodland on alluvial
Result communities in the study area qualify as the
TEC.

The above assessment confirms that Polar Box Woodland communities in the study area occurring on Land
Zone 3 qualify as the TEC listed under the EPBC Act. The location of the TEC’s in the study area is shown
in Figure 12.
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Figure 12: Threatened Ecological Communities listed under the EPBC Act
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4.1.4 Threatened Flora

Database and literature searches returned records of one flora species within a 10 km radius of the study
area as shown in Table 14 below. The complete online search results are provided in Appendix 5.

Table 14: Locally recorded threatened flora species

Cerbera dumicola NT - DES 2020b
Key: Near Threatened (NT).

No threatened flora species were recorded during the field surveys. There are no previous records of
threatened flora species within the study area. The study area does not occur within a high-risk trigger
area (see report in Appendix A-4-1).

A small extent of potential habitat for Cerbera dumicola is present within the south-west of the study area
in REs 11.7.2 and 11.7.4, however the species was not identified here during these or previous field surveys
despite targeted surveys.

Due to the disturbance history over most of the study area (e.g. grazing, weed invasion), lack of local
records and limited habitat types present, the potential for threatened flora to occur would be significantly
reduced and no threatened flora species are considered potential occurrences.

4.1.5 Declared Weeds

As detailed in Section 4.1, a total of 15 exotic flora species were recorded within the study area. Weed
invasion is common throughout the study area, especially in disturbed areas, however it is largely limited
to the groundcover stratum. Naturalised introduced pasture species such as Buffel Grass ( Cenchrus ciliaris),
Sabi Grass (Urochloa mosambicensis) and Red Natal Grass (Melinis repens) along with herbs including Sida
spp., Cobblers Pegs (Bidens pilosa), Gomphrena Weed (Gomphrena celosioides) and Stylo (Stylosanthes
scabra) were the main weeds encountered. These species dominated the ground layer in the derived
grassland habitats, and incursion of these species into adjacent Eucalypt woodlands was common.

Table 15 lists the noxious weeds declared under the Qld Biosecurity Act 2014 recorded within the study
area. Prickly Pear (Opuntia stricta) and Harrisia Cactus (Harissia martin)) were recorded. The distribution
of these species was patchy and these species are unlikely to pose a significant risk to the ecological
integrity of the study area due to their low density.

Table 15: Noxious Weeds recorded within the study area

Opuntia stricta Prickly Pear Class 2,3,4,5 Yes Low
Opuntia tomentosa Velvety Tree Pear Class 3 Yes Low
Harrisia martini Harrisia Cactus Class 3 No Low
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4.2 Fauna

4.2.1 Broad Fauna Habitats

Fauna habitats within the study area were categorised and mapped into six broad habitat types. The broad
fauna habitat types present in the study area are:

e 1. Eucalypt woodland/forest;

e 2. Riparian Eucalypt woodland;

e 3. Acacia harpophylla woodland/forest;
o 4. Acacia shirleyi forest;

« 5. Regrowth vegetation; and

e 6. Cleared grassland.

Table 16 details the REs which make up each broad fauna habitat type in the study area along with the
area (in ha) of each. Broad fauna habitat mapping is shown in Figure 13.

Table 16: Broad fauna habitat types

11.3.2/11.3.2b 20.53
11.3.7 6.18

Eucalypt Woodland
11.5.3 44.61
11.7.4 1.63
Subtotal (Eucalypt Woodland) 72.95
Riparian Eucalypt Woodland 11.3.25 14.06
Acacia harpophylla Woodland/forest 11.3.1 2.22
Acacia shirleyi Forest 11.7.2 0.76
Regrowth Vegetation - 92.68
Cleared Grassland - 91.83
Total 274*

* denotes a rounded number

Table 17 describes the habitat values per category, with focus on habitat value and suitability for foraging,
nesting, roosting, and breeding requirements for potentially occurring threatened species listed under the
NC Act and EPBC Act.
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Figure 13: Fauna habitat type mapping of the study area
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Table 17: Fauna habitat assessment

Groundcover

Leaf Litter

56

1. Eucalypt
Woodland

Variable density and
composition depending
on disturbance history.
Some areas feature a
moderately dense cover
of exotic grasses while
some are more open
and dominated by native
grasses and shrubs.

A number of native
grass species provide a
potential food resource
for the Squatter Pigeon
(southern). Some areas
also have a mosaic of
open sandy areas and
native grasses which is
preferred habitat for this
species.

High under canopy trees
and scattered
throughout the mixed
grass undergrowth.

2. Riparian Eucalypt
Woodland

Generally consists of a
dense layer of herbs and
grasses, with  exotic
species dominant.

Only low extent of leaf
litter under canopy trees
and most is overgrown
with weeds.

3. Acacia harpophylla
Woodland/forest

Sparse to open ground
cover of mostly native
grasses, with areas of
bare ground.

Provides potential shelter
and prey habitat for
threatened reptiles.

Mature Brigalow habitats
contained accumulations
of leaf litter which would
provide shelter and prey
habitat for a range of
small reptiles. Some
patches had less leaf
litter do a patchy canopy
and exotic grass
invasion.

Biodiversity Australia Pty Ltd
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4. Acacia shirleyi
Forest

A moderately dense and
low groundcover layer of
native grasses is present.
Low diversity and mainly
consists of Tableland
Couch.

Well-developed leaf litter
accumulations occur in
some places.
substrate for
reptiles and
mammals.

Foraging
common
small

5. Regrowth Vegetation

Dominant ground cover
composition of exotic
grasses with native
grasses and herbs being
less common (Photos 13
and 14). Dense areas of
Brigalow regrowth have a
sparse groundcover.

Very sparse leaf litter due

to absence of canopy and
understorey trees.

6. Cleared Grassland

Dominated by  exotic
grasses and herbs
throughout. Occasional

patches of native grass
such as Black Speargrass.

No leaf litter present due to
absence of trees and
shrubs.
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Logs and
Debris

Rocky
outcrops

Aquatic
habitat
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1. Eucalypt
Woodland

Reasonable abundance
of hollow logs and debris
present due to the
nature of Eucalyptus
shedding limbs.

Larger logs provide
shelter and prey habitat
for ground dwelling
reptiles.

Absent

Aquatic habitats in this
habitat type is limited to
small ephemeral soaks
that would only hold
water for short periods.
No value to aquatic
species.

2. Riparian Eucalypt
Woodland

A few habitat logs occur
along the banks and
within  Roper  Creek.
These would provide
shelter for fauna and
snags in the creek when
it contains water.

Absent

Roper Creek is an
ephemeral creek line and
flow is restricted to high
rainfall  periods. The
creek was flowing at the
time of the survey. Water
was highly turbid and
flowing rapidly.

Some pools of water
remain in the creek for
longer periods after the
wet season and would
provide fish and aquatic
invertebrate habitat.

3. Acacia harpophylla
Woodland/forest

Moderate to high density
of coarse woody debris,
which is typical of this
habitat type.  Could
provide potential shelter
and prey habitat for the
Ornamental Snake
(Photo 11).

Hollow logs are however
rare.

Absent

Brigalow habitats contain
gilgai that hold water
during the wet season
and provide habitat for
amphibians.

Water was present in
gilgai during the survey
and a range of amphibian
species were recorded
using these habitats.
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4. Acacia shirleyi
Forest

High density of coarse
woody debris from fallen
Acacias. No hollow logs
present. (Photos 9 and
10).

Extensive rock
outcropping and surface
rocks are present in this
habitat type. This would

provide ideal reptile
shelter and foraging
habitat.
Absent

5. Regrowth Vegetation

Very few logs observed.
Some log and debris piles
occur as a result of past
clearing. These would likely
provide refuge for common
species only, as well as
feral species such as the
Fox and Feral Cat.

Absent

Absent aside from a few
soaks and drainage
depressions that would
hold water temporarily
after rain. Habitat for
common frog  species
which  could potentially
attract Ornamental Snake.

6. Cleared Grassland

Logs and fallen timber
generally sparse, however
some large logs are present
as a result of past clearing.

These would likely provide
refuge for common species
only, as well as feral species
such as the Fox and Feral
Cat.

Absent

Absent



MIDDLEMOUNT COAL MINE SOUTHERN EXTENSION PROJECT TERRESTRIAL ECOLOGY | NOVEMBER 2020

Koala food

58

Hollows

Nectar
sources

trees

1. Eucalypt
Woodland

Hollow-bearing trees
and stags are common
within this habitat type.
A range of hollow-sizes
are present i.e. <5cm
to >20cm diameter
cavities.

Hollows provide known
denning habitat for the
Greater Glider as well as
a range of common
species.

Woodland habitats
contain a range of
nectar producing

species e.g. eucalypts,
acacias and grevilleas.

Only some Poplar Box
were in flower during
the survey, with most
species not flowering.

Moreton Bay Ash, Reid
River Box and Poplar
Box are the main Koala
browse species in this
community

(DotE 2014).

Koala scats were
recorded in this habitat

type.

2. Riparian Eucalypt
Woodland

Occasional Blue Gums in
this community contain
hollows. These would
provide a  denning
resource for the Greater
Glider as well as common
birds, microbats and
arboreal mammals.

this
would
seasonal

Eucalypts in
community
provide a
nectar source.

Queensland Blue Gum is
the dominant Eucalypt
and is a preferred Koala
browse species.

3. Acacia harpophylla
Woodland/forest

Low occurrence of tree

hollows in occasional
eucalyptus species
present.

Acacia harpophylla is the
primary nectar source
and would provide
foraging resources for
fauna when in flower.

Absent
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4. Acacia shirleyi
Forest

Absent

Acacia shirleyi is the
primary nectar source
and  would provide
foraging resources for
fauna when in flower.

Absent

5. Regrowth Vegetation 6. Cleared Grassland

Absent Absent
This habitat type does not = Absent
provide a significant nectar

source due to the lack of

mature trees.

Absent aside from Eucalypt | Absent

saplings which do not
provide a foraging resource
to Koalas at present.
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Connectivity

59

values

1. Eucalypt
Woodland

Woodland in the south
along Roper Creek
consists or narrow linear
remnants that are
bisected by roads and
mining areas

Woodland is  more
contiguous in the east of
the study area, however
is becoming split into
smaller patches as a
result of the advancing
mine and is fragmented
by several roads and
fence lines.

This habitat type would
benefit the local
movements of a range

of  fauna species,
including arboreal
species such as the
Koala and  Greater
Glider.

2. Riparian Eucalypt
Woodland

This community consists
of a narrow linear
remnant along Roper
Creek. It would provide
good connectivity values
for arboreal species such
as Gliders and the Koala.
Many species, including
Feral Dogs and Cats also
move along the creek
lines.

3. Acacia harpophylla
Woodland/forest

The small patches of
Brigalow habitats would
contribute to the
connectivity values of the
other site  habitats;
however it is generally
isolated, and would not
provide any specific
connectivity values for
fauna.
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4. Acacia shirleyi
Forest

Provides minor
connectivity values due to
small patch size and
limited connectivity to
larger areas of habitat.

Would allow some
facilitation of fauna
movement in the

southwest of the study
area and extending
beyond to the southwest.

5. Regrowth Vegetation

Poor values at present and
would be mainly used by
small terrestrial species. No
connectivity  values for
arboreal species and only
highly mobile fauna would
use these habitats.

6. Cleared Grassland

Poor values at present and
would be mainly used by
small terrestrial species. No
connectivity  values for
arboreal species and only
highly mobile fauna would
use these habitats.
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Photo 9: Riparian Eucalypt woodland along Roper Creek (habitat 2)
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Photo 11: Coarse woody debris in Acacia harpophylla Woodland/forest (Habitat 3)
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Photo 13: Typical regrowth vegetation (Habitat 5)
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4.2.2 Local Corridors and Habitat Linkages

The Eucalypt woodland/riparian eucalypt woodland in the southern portion of the study area continues
along Roper Creek (downstream) to the south of ML 70417. The habitat associated with Roper Creek to
the west (upstream) is already approved to be cleared (and already offset) as part of the Middlemount
Coal Mine.

The Eucalypt woodland habitat in the eastern portions of the study area is located on the edge of the
existing/approved East Dump. This Eucalypt woodland is part of larger patches.

4.2.3 Observed and Detected Fauna

A total of 79 fauna species were detected during the survey either opportunistically or during targeted
surveys. Birds were the most common fauna group observed with a total of 51 species detected. Twenty-
four (24) mammals, three amphibians and seven reptiles were also detected. Photos 15-16 were taken
during the surveys of the study area.

Mammal species recorded largely comprised microbats, however three Glider species were also recorded.
The Echidna was observed during the June survey period in the southwest of the study area.

Three threatened species were recorded during the surveys. These comprised the Greater Glider, Koala
(scat only) and Squatter Pigeon (southern). These species are further discussed in Section 4.2.5.

Three pest species were also recorded during surveys comprising the Wild Dog, Feral Cat and Rabbit. These
are further discussed in Section 4.2.6.

Appendix A-3 provides the total fauna list for the study area and the method of detection.
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Photo 16: Bynoe’s Gecko

4.2.4 Fauna Assemblages

The fauna detected on the site generally consisted of common, generalist and wide-ranging species capable
of persisting in modified habitats. Native mammals were reasonably well represented in the survey results,
especially microbats. A total of 13 microbat species were positively identified through the Anabat analysis.
The diverse range of habitats would provide a good foraging base and numerous hollows present in the
study area would provide a range of roosting and breeding opportunities for these species.

Of note was the detection of three different Glider species comprising the Greater Glider (listed as
Vulnerable under the NC Act and EPBC Act), Squirrel Glider and Sugar Glider. The Poplar Box woodland
communities in the study area provide good foraging and breeding habitat for these species.

Bird diversity was high with a relatively diverse range of passerines detected across the study area. Three
raptor species were also detected which indicates the study area has a reasonable prey base. The results
are considered an indication of the range of foraging resources present (e.g. flowering canopy and
understorey trees, fruiting species) and good understorey development in places providing shelter.

Ideal conditions for amphibian surveys were experienced during the March survey period, however a limited
number of frog species were detected at this time. Amphibians would provide a good prey base for snakes.

Reptiles were poorly represented in the survey considering the above average survey effort employed. This
is likely to be an indication of poor habitat quality and lack of habitat components such as rock outcrops
and cracking clays (Wilson 2003). The presence of Cane Toads and other feral species (i.e. cats, dogs) may
have impacted on reptile abundance.
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4.2.5 Threatened Fauna Species

Database and literature searches returned records of four fauna species within a 10 km radius of the study
area as shown in Table 18 below. The complete online search results are provided in Appendix A-4-2. The
location of previously recorded threatened species in close proximity to the study area is provided in Figure
14.

Table 18: Locally recorded threatened fauna species

EHP 2012, PB 2010a, Naturecall
Squatter Pigeon (southern) Geophaps scripta scripta Vv \" 2014b, Naturecall 2013-2017,
Biodiversity Australia 2018b

DEHP 2020, Naturecall

Greater Glider Petauroides volans Vv \ 2013-2017, Biodiversity Australia
2018b
EHP 2012, DEHP 2020, Naturecall
Koala Phascolarctos cinereus Vv \Y 2013-2017, Biodiversity Australia
2018b
Ornamental Snake Denisonia maculata Vv Vv PB 2010a

Key: Vulnerable (V).

Three of these previously recorded, listed threatened fauna species were recorded during the field surveys.
These comprised the Greater Glider and Koala (scat only) within the study area; and the Squatter Pigeon
(southern) to the north-west of the study area. These are discussed in the following sections, and Figure
15 displays their recorded location. Although not recorded during field surveys, the potentially occurring
Ornamental Snake has been recorded in nearby areas during surveys undertaken by PB (see Section 2.5.1)
and in various literature and databases, and is therefore discussed in Section 4.2.5.4. The White-throated
Needletail is also considered a low potential occurrence as the study area contains broadly suitable habitat.
This has not been recorded on MCPL land during previous surveys.

No additional threated fauna species were recorded within the study area during the survey.

4.2.5.1 Greater Glider

The Greater Glider occurs in forests and woodlands across eastern Australia where it forages on eucalypt
leaves and occasionally flowers (Threatened Species Scientific Committee [TSSC] 2016). It requires large
tracks of remnant forests which contain old growth trees containing hollows which it uses for denning.

Conservation advice (TSSC 2016) details that the Greater Glider is largely restricted to eucalypt forests and
woodland, with its diet comprising mostly eucalypt leaves. Consistent with this, previous observations of
this species on MCPL owned land have noted that it prefers Eucalypt woodlands and open forest associated
with major creeks and drainage lines, equivalent to RE types 11.3.2, 11.3.25, 11.3.4 and 11.3.7. It has also
been occasionally noted in Poplar Box woodland equivalent to RE 11.5.3. Based on these previous
observations, preferred forage species appear to be Moreton Bay Ash, Silver-leaved Ironbark and Poplar
Box.

The Greater Glider (Vulnerable — EPBC Act) was detected during the survey period via spotlighting surveys.
The Glider was detected on four nights in vegetation fringing Roper Creek (RE 11.3.25 and 11.3.2) in the
southern portion of the study area. A maximum of four individuals, including a juvenile Glider, were
recorded here in one night. Another individual was recorded on one night immediately north of the eastern
portion of the study area adjacent to the Bingegang Pipeline Road within RE 11.5.3. This individual would
utilise vegetation within the study area. Two Gliders were also recorded on 20™ June next to a track located
200m north of the study area.
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Greater Gliders have small home ranges ranging between 1.3 and 4 ha (Comport et al. 1996, Pope et al.
2005, TSSC 2016). The study area would therefore encompass entire home ranges of the Gliders, and they
would also be expected to extend off site to the east of the eastern portion of the study area.

The Greater Glider has been previously recorded on MCPL lands during fauna surveys and clearing
supervision works. BioCondition monitoring surveys of the existing offset areas observed at least 16 Greater
Gliders in 2017, which were primarily recorded along Roper Creek (Naturecall 2017b).

4.2.5.2 Koala

The Koala is an obligate folivore that predominantly feeds on leaves from Eucalyptus trees (DAWE 2020).
Koalas feed on a wide range of eucalypt species, however they have a small number of preferred food
trees. These preferred tree species vary depending on location. A review of available literature and
information from previous surveys within MCPL lands (see Section 2.5) have found that the following trees
are preferred species in the local area:

Reid River Box (Eucalyptus brownii).
Narrow-leaved Ironbark (Eucalyptus crebra).
Queensland Peppermint (Eucalyptus exserta).
Queensland Blue Gum (Eucalyptus tereticornis).

Moreton Bay Ash (Corymbia tessellaris).

Four of these preferred species were recorded within the study area. Reid River Box was recorded within
the study area, however was scarce and only present within RE 11.5.3. Narrow-leaved Ironbark was
commonly recorded within RE 11.7.4. Queensland Blue Gum was common within vegetation fringing Roper
Creek (RE 11.3.25). Moreton Bay Ash was also commonly recorded throughout the study area with frequent
records of this species in RE 11.3.2/11.3.2b, RE 11.3.25 and RE 11.3.7. Queensland Peppermint was not
detected within the study area, however is found on MCPL owned land to the west of the Middlemount
Coal Mine.

Although preferred Koala food trees were common throughout the Eucalypt woodland/forest communities
within the study area, these communities were sparse and open, providing an overall scarcity of foraging
resources.

No Koalas were observed or heard calling despite targeted surveys, however the presence of the Koala
within the study area was detected via opportunistic scat searches and an SAT plot. Koala scats were
identified under a single Reid River Box within a eucalypt forest/woodland in the eastern portion of the
study area (Photo 17). The age of the scats from visual identifiers was estimated at six months old.

An SAT survey was undertaken here, however only one scat was recorded giving an activity level of 3%.
The SAT plot undertaken along Roper Creek in the south of the study area did not yield any results.

Koala scats were previously recorded in a similar location during surveys for the Western Extension Project
in 2017 (Biodiversity Australia 2018b). Koala scats recorded during this study were also recorded under a
Reid River Box and verified by a scat analysis expert, Luke Forster of Trace Ecology. The 2017 record
marked the first confirmed record of the Koala in the eastern part of MCPL lands. At the time, it was not
known if this record formed part of the habitat for a resident Koala population or if it was merely a transient
Koala moving through the area. Recent anecdotal reports of Koala activity in this area were obtained
through MCPL in June 2020 who reported seeing a Koala during fauna spotting works (K. Hall pers. comm.)
as well as Koala tracks along a dirt road (D. Statham pers. comm,). With the identification of Koala scats a
similar location to the 2017 record, and recent reports of observations and tracks, it now appears more
likely an indication of a resident Koala.
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Photo 17: Koala scats located within the study area
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A number of additional historic records of the Koala have been recorded in MCPL owned land. In 2012,
EHP recorded an individual Koala in the south of the Stage 2 Offset Area and Biodiversity Australia recorded
an individual adjacent to Parrot Quarry Road in 2014 (Naturecall 2014a).

I

Given the limited evidence of the Koala recorded in this survey and sparse records in the area (despite
numerous past surveys and ongoing offset monitoring/management), it appears that a low-density Koala
population is present on MCPL lands and surrounding areas. Given the general low nutrient soils and scarcity
of preferred foraging trees, Koala home ranges would be very large.

A large portion of the REs mapped within the study area would provide potential foraging habitat for the
Koala based on the occurrence of known and potential Koala food trees including preferred species
described above (i.e. Reid River Box, Narrow-leaved Ironbark, Queensland Blue Gum and Moreton Bay
Ash). This includes RE 11.3.2/11.3.2b, RE 11.3.25, RE 11.3.7, RE 11.5.3 and RE 11.7.4, equating to
approximately 63.27 ha of Koala habitat across the disturbance footprint. These areas would provide
beneficial movement corridors (i.e. connectivity) for the Koala throughout the landscape, particularly areas
of contiguous habitat.

4.2,5.3 Squatter Pigeon (southern)

A single Squatter Pigeon (southern) was opportunistically recorded along the roadside, north of the mine.
This species was not recorded within the study area during the survey period.

Although not recorded within the study area during this current survey, the Squatter Pigeon (southern) has
been recorded within the study area historically. Fauna surveys conducted by Biodiversity Australia in 2017
for the Western Extension Project identified the Squatter Pigeon (southern) along the Bingegang Pipeline
Road (Biodiversity Australia 2018b). This species has also been previously recorded on MCPL owned land
in 2010, 2013 and 2015 (Will Steggall pers obs., Naturecall 2013, PB 2010a).

67 Biodiversity Australia Pty Ltd
ABN 81 127 154 787




MIDDLEMOUNT COAL MINE SOUTHERN EXTENSION PROJECT TERRESTRIAL ECOLOGY | NOVEMBER 2020

A number of habitat attributes which would provide suitable habitat for the Squatter Pigeon (southern) are
present. These include a number of native grass species, permanent water resources and a mosaic of open
sandy areas. Within the study area, suitable habitats are likely to comprise RE 11.3.1, RE 11.3.2/11.3.2b,
RE 11.3.25, RE 11.3.7, RE 11.5.3 and RE 11.7.4. In addition to these remnant habitats, the Squatter Pigeon
(southern) is regularly sighted foraging in non-remnant habitats including pasture grassland, regrowth
woodland and roadside clearings (PB 2010a, Naturecall 2013, 2014a). There a number of ephemeral water
bodies within the study area which would provide a suitable water source for the Squatter Pigeon
(southern).

4.2.5.4 Ornamental Snake

The Ornamental Snake was not recorded in the study area during the surveys despite targeted surveys. It
has, however, been recorded by PB in 2010 on MCPL owned land on gilgai soils approximately 400 m north
of the study area near Roper Creek.

The southern portion of the study area provides small patches of suitable habitat for the Ornamental Snake
in the form of Brigalow habitats (RE 11.3.1) with gilgai and drainage depressions which provide habitat for
preferred prey species (i.e. frogs). The habitats in the study area have, however, been substantially
modified as a result of clearing, weed invasion and cattle grazing. This has reduced the quality of habitat
available for the Ornamental Snake and has led to fragmentation and isolation of habitats.

4.2,5.5 Habitat Quality scores

Terrestrial habitat quality assessments (plots) were undertaken in the study area during the field survey.
The data collected in the field was analysed to produce species habitat attribute scores and a site-based
attribute score as per the Guide to Determining Terrestrial Habitat Quality Version 1.3 (DES 2020a)
methodology.

Species habitat assessment scores were calculated for all threatened species listed under the NC Act (and
EPBC Act) that are known to or potentially occur within the study area. The following table details the
results of this assessment for each species. Species habitat scores are presented as a number out of ten,
with zero indicating habitat unable to support the specified species and ten having an extremely high ability
to support the fauna species.

Table 19: Species habitat scoring

Quality and availability of food and habitat required for foraging 16.7 15 18.3 12.5
Quality and availability of habitat required for shelter and breeding 12.5 10 22.5 15
Quality and availability of habitat required for mobility 12.5 12.5 20 10
Absence of threats 8 8 10 8
Species Habitat Score /10 4.97 4.55 7.08 4.55

Species assessment scores were calculated using a rating system out of five, which was then multiplied to
give a score out of 25 for each indicator. Appendix A-5 provides the scorings for each species for which
these species habitat scores were based.
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Figure 14: Previously recorded threatened fauna
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Figure 15: Location of recorded threatened fauna species within the study area in 2020
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Data obtained from the terrestrial habitat quality assessments was also used to determine sampling site
BioCondition scores. Habitat quality assessments were undertaken at 18 locations. The following table
details the assessment unit delineation for the habitat quality score assessment and the survey plot
associated with each unit. Non-remnant vegetation analogous to RE 11.7.2 could not be assessed as the
assessment unit was too small to sample with a habitat quality plot.

Table 20: Assessment unit delineation

AUl 11.3.1 Remnant 2.22 T7
AU2 11.3.2/11.3.2b Remnant 20.53 T1, T6, T10
AU3 11.3.25 Remnant 14.06 T2
AU4 11.3.7 Remnant 6.18 T12
AU5 11.5.3 Remnant 44.61 T4, T5
AU6 11.7.2 Remnant 0.76 T8
AU7 11.7.4 Remnant 1.63 T9
AU8 11.3.1 Non-remnant 57.13 T13, T15
AU9 11.3.2 Non-remnant 88.64 14, T16, T17,
T18
AU10 11.5.3 Non-remnant 38.69 T3, T11

The results of the sampling-site BioCondition scores are tabulated in Appendix A-5. The overall site-based
attribute score is 4.45.

This and the species assessment scores are to inform DES of the habitat quality within the study area; and
either one, or a combination of both, will be used as the basis for measuring the conservation outcome
and suitability of offset areas.

4.2.6 Animal Pests

Evidence of four feral species were noted within the study area during surveys. These species comprise
the following:

o Wild Dog (Canis lupus familiaris);
o European Rabbit (Oryctolagus cuniculus);
o  Feral Cat (Felis catus); and

o Cane Toad (Rhinella marina).

The presence of these species was noted via a combination of track identifications and via direct
observation. The European Rabbit and the Cane Toad were directly observed within the study area, whilst
the Wild Dog and Feral Cat were identified by the presence of tracks. These species are not uncommon
throughout MCPL owned land, with numerous records of each species in previous surveys (Naturecall
2017b, Biodiversity Australia 2018a, 2018b, 2019). Although undetected during the current survey, the Red
Fox (Vulpes vuilpes) and Feral Pig (Sus scrofa) have also been historically recorded in the general area.

7 1 Biodiversity Australia Pty Ltd
ABN 81 127 154 787




MIDDLEMOUNT COAL MINE SOUTHERN EXTENSION PROJECT TERRESTRIAL ECOLOGY | NOVEMBER 2020

4.3 Matters of State Environmental Significance

The results of the MSES search identified areas of threatened species habitat for the Ornamental Snake
mapped in the south of the study area. Habitat for three additional threatened species was identified during
surveys. Regulated vegetation occurs in patches in the study area.

The Roper Creek watercourse within the study area is not classified as a high ecological value waterway.
High ecological value wetlands are described in the Qld State Planning Policy as follows:

e Wetland in a wetland protection area of wetlands of high ecological significance shown on the Map of
Queensland Wetland Environmental Values under the Environment Protection Regulation 2019;

e Wetlands and watercourses in high ecological value waters as identified under the Environmental
Protection (Water) Policy 2009, Schedule 2.

No high ecological value wetlands are mapped or were located within the study area.

Table 21 defines the MSES that are relevant to the Project.

Table 21: Matters of State Environmental Significance

Regulated Vegetation

RE 11.3.1 Acacia harpophylla and/or Casuarina cristata open forest on alluvial plains Figure 16
RE 11.3.2/11.3.2b Eucalyptus populnea woodland on alluvial plains Figure 16
Remnant vegetation within 5 m of the defining bank of Roper Creek Figure 16

Connectivity Areas

Connectivity Areas

Figure 17
Protected Wildlife Habitat
Habitat for an animal that is vulnerable wildlife:
« Ornamental Snake Figure 17
» Greater Glider Figure 18
+ Koala Figure 19
» Squatter Pigeon (southern) Figure 20

Habitat for an animal that is Special Least Concern Wildlife:
» Echidna -

4.3.1 Regulated Vegetation

Regulated vegetation mapped on the study area includes Endangered (RE 11.3.1) and Of Concern (RE
11.3.2/11.3.2b) REs listed under the VM Act.

Remnant vegetation within 5 m of the defining bank of Roper Creek in the study area is also regulated
vegetation. This is shown in Figure 16.
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4.3.2 Protected Wildlife Habitat

The field surveys identified three species which are listed threatened species in Qld under the NC Act and
hence qualify as MSES. These were the Koala (scat only) and Greater Glider which were recorded within
the study area, and the Squatter Pigeon (southern) which was recorded nearby. The Echidna was also
recorded which is a Special Least Concern species.

Based on local records and presence of suitable habitat within the study area, the NC Act listed Ornamental
Snake and White-throated Needletail are also considered as potentially occurring (Table 22). The potential
for these species to occur on the site is also reviewed in Appendix A-1.

Table 22: Potentially occurring threatened species under the NC Act

Rebtiles Ornamental Snake y y Low to fair chance of occurrence given historic
P (Denisonia maculata) records and disturbance history of preferred habitat.
White-throated Needletail No local records, however this species could use the
Birds . Vv Vv air space above the site as it wide ranging. Low
(Hirundapus caudacutus) chance of occurrence.

4.3.3 Connectivity Areas

The landscape fragmentation and connectivity tool (DEHP 2018) has been applied to the Project. The
results are provided in Section 5.14.2.

4.4 Matters of National Environmental Significance

The results of the MNES search are provided in Table 23. The search was undertaken using a 10 km search
radius from the study area.

Table 23: Matters of National Environmental Significance search results

World Heritage Properties No -

National Heritage Places No -

Wetlands of International Importance No -

Great Barrier Reef Marine Park No -

Commonwealth Marine Area No -

a T e TEC ot Koo o it e e

Listed Threatened Species 23 Species or specieal ir;::]:)r:t?rt]ekr;cr):;rj/likely/may occur
Migratory wetland, terrestrial and marine species or

Listed Migratory Species 12 species habitat known/likely/may occur within the

area

The protected matters search tool (DAWE 2020a) identified a range of MNES that could potentially occur
in the locality. Threatened species and ecological communities listed as MNES were recorded in the study
area during the field surveys. These are discussed in the following sections.
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Figure 16: Regulated vegetation
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Figure 17: Protected wildlife habitat — Ornamental Snake
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Figure 18: Protected wildlife habitat — Greater Glider
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Figure 19: Protected wildlife habitat — Koala
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Figure 20: Protected wildlife habitat — Squatter Pigeon (southern)
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4.4.1 Threatened Ecological Communities

Vegetation conforming to the Brigalow and Poplar Box TECs were recorded in the study area during the
field survey. The process used to identify these TECs is described in Section 3.2.1.3.

The Brigalow community within the study area is equivalent to RE 11.3.1 (2.23 ha). Only remnant Brigalow
in the study area meets the diagnostic and condition criteria for this TEC (DotE 2013a). Young regrowth
Brigalow growing to approximately 1 m in height also occurs in the study area; however, it is not
characteristic of the TEC and has few indicator species.

Field surveys also identified the presence of Poplar Box Woodland on alluvial soils community within the
study area. This is comprised of RE 11.3.2 (19.5 ha). Areas of regrowth Poplar Box woodland occur in the
study area; however, it only comprises young regrowth growing from approximately 1-4 m in height and
does not meet the diagnostic or condition criteria for the TEC.

Further description of these communities is provided in Section 4.1.3 with Figure 12 displaying the
distribution of these TECs over the study area.

4.4.2 Threatened Species

Three federally listed threatened species were recorded during the field surveys — the Greater Glider, Koala
(scat only) and Squatter Pigeon (southern). These are all listed as Vulnerable under the EPBC Act. The
occurrence and distribution of these species on site has been discussed in Section 4.2.5.

As shown in Table 24 below, two additional fauna species listed as Vulnerable under the EPBC Act are
considered to potentially occur in the study area. The potential for threatened species to occur in the study
area is also reviewed in Appendix A-1.

Table 24: Potentially occurring threatened fauna species

Low chance of occurring as not

White-throated Needletail Species or species previously recorded on MCPL land
Aves ) habitat likely to Vv \ and presence of large areas of
(Hirundapus caudacutus) occur within area similar and higher quality habitat in
the locality.
Species or species Low to fair chance of occurrence
Ornamental Snake i ictori
Reptiles o habitat likely to v v _given hIStO.rIC records and
(Denisonia maculata) occur within area disturbance history of preferred
habitat.

4.4.3 Migratory Species

One migratory species, the Crested Tern ( 7Thalasseus bergii) was recorded during the survey. Migratory
birds listed under international agreements (and the EPBC Act) are also ‘Special Least Concern’ fauna
species listed under the NC Act.
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5. Potential Impacts

5.1 Native Vegetation and Habitat Clearance

The disturbance footprint of the Project covers an area of approximately 233 ha, of which the majority
(165 ha) is cleared or non-remnant vegetation. Over the life of the Project, a total of 67.88 ha of
remnant vegetation would be cleared. Table 25 details the type and status of remnant vegetation that is
required to be removed for the Project.

Table 26 details the classification and extent of non-remnant vegetation to be removed.

Table 25: Details on remnant vegetation to be removed

11.3.1 Endangered Endangered Brigalow TEC Avcvic(fﬂgzgp/(f)g- /gg /t/a 2.22
11.3.2 Of Concern Of Concern W:c?(?llaar: ng)IéCZ Eucalypt woodland/forest 19.5
11.3.2b Of Concern Of Concern Not TEC Eucalypt woodland/forest 1.03
11.3.25 Of Concern Least Concern Not TEC Riparian Eucalypt woodland 14.06
11.3.7 Of Concern Least Concern Not TEC Eucalypt woodland/forest 6.18
11.5.3 Not of Concern Least Concern Not TEC Eucalypt woodland/forest 22.69
11.7.2 Not of Concern Least Concern Not TEC Acacia shirleyi Forest 0.76
11.7.4 Not of Concern Least Concern Not TEC Mixed Woodland/forest 1.63
Total 68.07

L All TECs within the Project footprint are listed as ‘Endangered’ under the EPBC Act.
2 Poplar Box Woodland TEC does not occur over the full extent of RE 11.3.2 within the Project footprint.

Table 26: Details on regrowth and cleared vegetation to be removed

11.3.1 Acacia harpophylla woodland/forest 52.77
11.3.2 Eucalypt woodland/forest 29.27
11.5.3 Eucalypt woodland/forest 10.19
11.7.2 Acacia shirleyi forest 1.04
Cleared land - 71.64
Regrowth 93.2

Total 164.84

The vegetation that would be removed contains a number of fauna habitat components such as potential
nesting/denning/roosting habitat for hollow-obligate species in hollow-bearing trees, shelter provided by
dense vegetation and fallen timber, foraging resources (e.g. nectar and sap sources), fruiting resources,
seeds and grains along with prey habitat.
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The vegetation proposed to be removed by the Project includes known or potential habitat resources for
the following threatened fauna species:

Greater Glider (63.27 ha, comprising only of remnant vegetation).
Koala (63.27 ha, comprising only of remnant vegetation).

Squatter Pigeon (southern) (233 ha, comprising 68.07 ha of remnant vegetation and 164.84 ha of
regrowth).

Ornamental Snake (12.81 ha, comprising 2.22 ha of remnant vegetation and 10.59 ha of regrowth;
within this remnant and regrowth vegetation).

The RE’s associated with the habitat types for each of the threatened fauna species listed above are
described in Section 4.2.5.

5.2 Individual Fauna Mortality and Injury

The removal of native vegetation associated with the Project, particularly hollow-bearing trees and logs,
has the potential for direct mortality of fauna species. This potential risk is increased during the breeding
seasons (generally spring to late autumn), and cooler seasons when mammals and reptiles enter torpor.

To reduce the likelihood of direct mortality to native fauna species, MCPL would implement the vegetation
clearance protocol described in Section 6.2.

5.3 Habitat Fragmentation

The vegetation communities in the disturbance footprint are largely patchy and fragmented, providing
limited connectivity for fauna. The vegetation within the north-eastern portion of the disturbance footprint
is more contiguous and provides some degree of connectivity, however is fragmented by several roads and
fence lines.

The Project is adjacent to the approved mine surface disturbance footprint, and clearance of vegetation
within the Project footprint is not likely to isolate any external habitats (only increase the size of the existing
footprint). The removal of vegetation from the disturbance footprint would, however, increase the level of
local fragmentation and reduce connectivity between remaining habitats in the locality.

The Project would also increase the barrier already presented by the existing mine for terrestrial fauna
species which would generally avoid crossing cleared land. This would have the greatest impact on less
mobile species, including herpetofauna (e.g. snakes, lizards and frogs), arboreal mammals (e.g. Sugar
Glider, Squirrel Glider and Greater Glider) and small mammals (e.g. rodents).

While fragmentation at the local scale would be high, the loss of habitat resulting from the Project in the
wider area would only incrementally increase fragmentation in an already highly fragmented landscape.
Many of the fauna groups represented in the area are highly mobile (e.g. birds, bats macropods), and
would be accustomed to the level of fragmentation. Post-mine landforms are proposed to be progressively
rehabilitated to include woodland habitat, except for residual voids.

5.4 Edge Effects

Changes to the edges of vegetation communities have been attributed to a range of detrimental effects on
different ecosystems. These changes have been linked to effects such as the alteration of environmental
conditions, changes in species abundance and distributions and changes in species interactions (Murcia
1995).
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Existing vegetation in the Project area and adjacent land is currently fragmented from pastoral areas, the
existing mining works, roads and easements; hence any edge effects are likely to have already manifested.
The Project would extend the range of edge effects to areas surrounding the disturbance footprint. Newly
exposed edges created by clearing works may be subject to higher levels of weed invasion.

Further, given the open nature of the adjacent woodland habitats, no alterations to microclimate or species
assemblage are likely to occur as a result of the Project.

5.5 Vehicle Strike

Studies have shown a significant increase in fauna vehicle strike incidents where road densities and vehicle
speeds are high, which can result in the direct mortality of fauna (Clevenger et a/. 2002, Gurriga et al.
2012). The Project would contain new haul roads which would increase the risk of road strike to the site,
however all roads on the mine site are limited to 40 km/hour which would greatly reduce this risk.

5.6 Surface Water

The Project would result in changes to the natural flow regimes of the local drainage features, as a result
of the following activities:

the capture and re-use of drainage from operational disturbance areas;
the re-positioning of the approved southern flood levee and water management infrastructure; and

the realignment and extension of the approved (but not yet constructed) eastern diversion of Roper
Creek inside the ML.

5.7 Groundwater Dependent Ecosystems

As discussed in Section 4.1.2, some of the vegetation within the study area is mapped as being a low
potential GDE. The Project would involve further diversion of Roper Creek which may lead to reduced
groundwater flows. Given that the vegetation along the existing path of Roper Creek would be removed
and the creek would be diverted to the south, changes in groundwater would not affect the mapped
potential GDEs in the disturbance footprint.

Potential impacts to downstream vegetation communities as a result of changes to the groundwater and
surface water regime are unlikely to be significant and no adverse impacts have been noted as a result of
existing operations.

5.8 Invasive Weeds

The exposure of new vegetation edges and an increase in vehicle and foot traffic within the study has
potential to introduce and increase the spread of weeds. The introduction of weeds can have a significant
impact on native flora and fauna by altering natural features and ecological processes within ecosystems
and outcompeting native flora for necessary sunlight, shade, nutrients and space (NSW Department of
Planning, Industry and Environment [DPIE] 2019).

Newly exposed edges created by clearing works have the potential to be subject to higher levels of weed
invasion, however the likelihood that weeds would spread into adjoining native woodland/forest vegetation
as a result of the Project would be low as declared weeds would be controlled as per management measures
outlined in the existing Offset Management Plan/Vegetation Management Plan (MCPL 2019). Further,
construction areas and the post-mine landforms would be progressively rehabilitated with native vegetation
(limiting opportunities for weeds to grow).
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5.9 Feral Animals

Mining, industrial and rural developments are often associated with the introduction of non-native fauna
species (e.g. rodents, foxes and rabbits) by incidentally creating favourable conditions and habitat niches.
Feral cats and foxes are significant predators of native fauna species and have severely reduced populations
of birds (including the Squatter Pigeon [southern]) and small mammals (National Parks and Wildlife Service
2001, Dickman 1996, May and Norton 1996, Department of Agriculture and Fisheries 2016). Wild Dogs are
significant threats to species such as the Koala (Wilkes and Snowden 1998, Connell Wagner 2000,
Department of Agriculture and Fisheries 2016), while other feral animals, such as rabbits, are linked to
severe land degradation and soil erosion, threatening habitats critical to many endangered native species
(Department of Agriculture and Fisheries 2019).

These species are known to have a negative impact on native fauna by competing for food and shelter,
destroying habitat, hyper-predation and by spreading disease (Department of Agriculture and Fisheries
2016). Additionally, the mere presence of these predators alone has been shown to affect fauna behaviour,
e.g. avoidance of predator-inhabited areas that otherwise provide suitable habitat and range contraction.
If unmitigated, the potential for an increase in feral animals surrounding the disturbance footprint would
pose a substantial risk to native fauna in areas surrounding the Project.

Four feral species were detected during the survey, the Feral Cat, Wild Dog, European Rabbit and Cane
Toad. Feral pests that are already present in the Project area are likely to displace into adjoining areas
during construction, however, the number of feral pests that would be displaced would be reduced by
controlling feral pests. As outlined in Section 6.6, the control of feral pests is an existing measure that
would be adopted for the Project.

5.10 Bushfire Risk

Bushfire is an essential component of vegetation dynamics in Australia (particularly in eucalypt forests),
but the frequency and intensity must be appropriate to each vegetation type, and most accidental wildfires
are not likely to be beneficial.

An increase in mine activities and mine vehicles could potentially increase the risk of starting wildfires
through hot exhausts, hot works or human error. The Project area is contiguous with areas of vegetated
land that are largely dry and contain flora species that are conducive to catching fire (e.g. eucalypts), and
as such is both prone to wildfire incursion and a potential source of fire.

Bushfire prevention and management measures are described in Section 6.9.

5.11 Noise, Dust and Lighting

The Project would result in the generation and distribution of dust from Project-related activities such as
blasting, materials handling and vehicle movements (Katestone 2018). The Project would also result in the
generation of noise from Project-related activities such as blasting, materials handling and vehicle
movements (Renzo Tonin 2018). The scale of dust and noise impacts would increase in comparison to the
existing operations, as operational noise sources and the extent of blasting would be extended into the
new mining areas (Renzo Tonin 2018).

Potential dust impacts on flora and/or fauna in surrounding habitats associated with the Project is likely to
increase as a result of a larger extent of mining activities than existing operations.
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Any potential noise-related impact on fauna residing in surrounding habitat would likely be localised and
minor given fauna often readily habituate to continuous noise, and sudden noises from blasting would only
occur in intervals. This has been evidenced during the current and previous survey work surrounding the
existing operations through sightings of fauna using habitat adjacent to active mining areas. Some more
sensitive fauna species are known to be discouraged by loud noise, however, and may avoid habitat areas
surrounding the disturbance footprint.

The Project would result in an increase (relative to the existing operations) in the use of artificial lighting
within the Project locality. Despite this, the incremental impact of this additional night-lighting is expected
to be minor given the lights would be operated in accordance with the relevant Australian Standard.

512 Erosion and Sedimentation

The Project has the potential to increase the natural rate of erosion and sedimentation surrounding the
Project and downstream of Roper Creek, due to the additional disturbance areas associated with the
extension to the open cut pit. MCPL would revise the existing Erosion and Sediment Control Plan (WRM
Water and Environment [WRM] 2012) to manage erosion and sedimentation in and around the disturbance
footprint and downstream.

With the continuation of these management measures, it is unlikely that the Project would result in
significant erosion or sedimentation impacts that would adversely impact native flora and/or fauna within
or downstream of the Project area.

5.13 Cumulative Impacts

Removal of vegetation and habitat for the Project would add to cumulative loss of vegetation from past
land uses and significant clearing associated with the existing/approved Middlemount Coal Mine. The
Project would also contribute to the cumulative impacts of vegetation clearance associated with a number
of operational mines within the wider locality, these include:

German Creek East — located approximately 5 km south of the Project area;
Foxleigh — located approximately 15 km south-east of the Project area;
Lake Lindsay — located approximately 15 km south south-east of the Project area; and

Norwich Park — located approximately 20 km north-west of the Project area.

At a site level, the proposed clearance associated with the Project would result in an increase in remnant
vegetation clearance of approximately 10% when compared to the existing/approved Middlemount Coal
Mine.

Approximately 630 ha of native vegetation has been approved to be cleared for previous stages of the
Middlemount Coal Mine, however, the loss of vegetation associated with the approved mining operations
has already been offset in accordance with the relevant State and Commonwealth legislation.

On a larger scale, the native vegetation communities/regional ecosystems to be cleared during the life of
the Project all occur more widely in surrounding landscapes and subregions (after Accad et a/. 2017). The
Project would result in the loss of approximately 0.015% of the remnant vegetation remaining within the
Isaac Comet Downs subregion, based on 2017 remnant vegetation cover estimates (Accad et a/. 2017).

The proposed offset areas for the Project would significantly increase the area of protected habitat that
would be managed for conservation. The existing and proposed offset areas provide habitat for a number
of common and threatened species as demonstrated from monitoring surveys (EHP 2012, Naturecall 2014-
2017, Biodiversity Australia 2018-2019) and their continued regeneration would help offset biodiversity
losses from the Middlemount Coal Mine. In addition, the progressive rehabilitation of mining areas over the
life of the Project would provide habitat in the medium to long term.
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Given the above, the additional clearance associated with the Project is considered to represent only a
minor increase in cumulative vegetation loss. Accordingly, the Project is not anticipated to have a significant
cumulative impact on terrestrial ecology.

5.14 Matters of State Environmental Significance

The Queensiand Environmental Offsets Policy (DEHP 2017) has a Significant Residual Impact Guideline
(DEHP 2014) to determine if a prescribed activity would have a significant residual impact on MSES. A
significant residual impact is defined as an adverse impact, whether direct or indirect, of a prescribed
activity on all or part of a prescribed environmental matter that:

a) remains, or will or is likely to remain, (whether temporarily or permanently) despite onsite
avoidance and mitigation measures for the prescribed activity; and

b) /s, or will or is likely to be, significant.

Table 27 provides a significant residual impact assessment summary on MSES for the Project.

Table 27: Matters of State Environmental Significance - Significant Residual Impact Assessment

Regulated Vegetation

The Project area contains Endangered and Of

Endangered or Of Concern RE Concern REs.

Yes. Refer to Section 5.14.1.
REs (not within an urban area) that
intersect a wetland on the
vegetation management wetlands
map.

No -

REs (not within an urban area)
within the defined distance from the Yes. RE 11.3.25 and thin sections of 11.3.2 along
defining banks of a relevant Roper Creek and Thirteen Mile Gully fall in this Yes. Refer to Section 5.14.1.
watercourse on the vegetation category.
management watercourse map.

Connectivity areas

Connectivity area that is a RE (not
in urban area).
The disturbance footprint contains The disturbance footprint contains remnant Yes. Refer to Section 5.14.2
remnant vegetation that forms part vegetation. for discussion.
of a corridor mapped as being of
State biodiversity significance.

Wetlands and Watercourses

A wetland of HES shown on the map No HES wetlands occur in the study area. -
of referable wetlands
Protected wildlife habitat

Three species listed as vulnerable under the NC Act
were recorded on site during the survey (Koala [scat Yes. Assessment in Section

only], Greater Glider and Squatter Pigeon 5.14.3 has determined that a
Habitat for an animal that is [Southern]). significant residual impact on
vulnerable wildlife. One additional threatened fauna species the Koala and Greater Glider is

(Ornamental Snake) is considered to have potential likely.

to occur on the site and be potentially impacted by
the Project.
Habitat for an animal that is special One species listed as special least concern fauna No significant residual impact
least concern wildlife. was recorded during the survey (Echidna) is likely.
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Legally secured offset area

Any areas declared as an
environmental offset protection
area, high nature conservation value No -
under the VM Act or another area
prescribed under a regulation.

5.14.1 Regulated Vegetation
Regulated vegetation is a ‘prescribed regional ecosystem’ that:

e is an Endangered or Of Concern RE;
o intersects with an area shown on the vegetation management wetlands map; or

e is located within the defined distance from the defining banks of a watercourse identified on the
vegetation management watercourse map.

For clearing other than clearing for linear infrastructure, a significant residual impact is triggered if the
following thresholds are exceeded

Table 28: Significant residual impact criteria — regulated vegetation

Clearing in a Clearing in the Clearing in a
regional ecosystem | portion of a regional ecosystem
that is: regional ecosystem | that is within the
endangered, or that lies within a defined distance of
of concern mapped wetland a watercourse

1 | For clearing for linear infrastructure:
- greater than 25m wide in a grassland (structural
category) regional ecosystem; or
- greater than 20m wide in a sparse (structural category)
regional ecosystem; or
- greater than 10m wide in a dense to mid-dense ‘/ \/ ‘/
(structural category) regional ecosystem.
For clearing other than clearing for linear infrastructure:
- area greater than 5 ha where in a grassland (structural
category) regional ecosystem; or
- area greater than 2 ha where in a sparse (structural
category) regional ecosystem; or
- area greater than 0.5 ha where in a dense to mid-
dense(structural category) regional ecosystem.

2 | Clearing within 50m of the defining bank

N/A N/A
v

3 | Clearing within 5m of the defining bank

N/A N/A
v

Source: (DEHP 2014)

5.14.1.1 Residual Impact Assessment

The Project would involve the removal of Endangered and Of Concern REs, and vegetation within the
defined distance from the banks of Roper Creek. The area of impact and trigger thresholds for a significant
residual impact are shown in Table 29.
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Table 29: Significant residual impact test — regulated vegetation

Regulated

11.3.1 Endangered Vegetation Mid dense 2.22 ha Yes
11.3.2 and Regulated

11.3.2b Of Concern Vegetation Sparse 20.35 ha Yes

11.3.25 Least Concern Regulat_ed Mid dense 14.06 ha Yes
Vegetation

Clearing of regulated vegetation for the Project would exceed the threshold a trigger a significant residual
impact for RE 11.3.1 and 11.3.2.

5.14.2 Connectivity Areas

As mentioned in Table 27, the landscape fragmentation and connectivity tool (DEHP 2018) was applied to
the Project. The output from the tool showed that the Project exceeded the threshold for an impact on
connectivity and fragmentation (see log file in Appendix A-6).

5.14.3 Protected Wildlife Habitat

5.14.3.1 Components to be Assessed - Endangered and Vulnerable Wildlife
The following species are subject to the significant residual impact test:

o Koala.

o Greater Glider.

e Squatter Pigeon (southern).
o White-throated Needletail.

o  Ornamental Snake.

An action is likely to have a significant impact on endangered and vulnerable wildlife if the impact on the
habitat is likely to (DEHP 2014):

o lead to a long-term decrease in the size of a local population; or

o reduce the extent of occurrence of the species; or

o fragment an existing population; or

o result in genetically distinct populations forming as a result of habitat isolation, or

o result in invasive species that are harmful to an endangered or vulnerable species becoming
established in the endangered or vulnerable species’ habitat; or

e introduce disease that may cause the population to decline, or
o Interfere with the recovery of the species; or

e cause disruption to ecologically significant locations (breeding, feeding, nesting, migration or resting
sites) of a species.

87 Biodiversity Australia Pty Ltd
ABN 81 127 154 787




MIDDLEMOUNT COAL MINE SOUTHERN EXTENSION PROJECT TERRESTRIAL ECOLOGY | NOVEMBER 2020

A population for a species is defined by the guidelines (DEHP 2014) as an occurrence of the species in a
particular area. In relation to endangered, vulnerable and special least concern species, occurrences include
but are not limited to:

a geographically distinct regional population, or collection of local populations; or

a population, or collection of local populations, that occurs within that particular bioregion.

The following addresses each of the previous points listed.

88

a) Lead to a long-term decrease in the size of a local population.

Koala

A scat from a Koala was recorded in the disturbance footprint during the survey. No Koalas were
observed and only a few old scats were found under a tree near the Bingegang Pipeline Road.
Ancedotal reports of a Koala in this area within 3 months prior to the survey were provided by
MCPL. The Koala has also been previously recorded on MCPL lands to the west in 2012 and 2014
(Naturecall 2014a). Sparse local records and poor local soil quality (and hence low-quality habitat)
would mean Koalas in the area would have large home ranges which are likely to be associated
with riparian areas where preferred browse trees are common. This is consistent with Koala
sightings on MCPL lands on alluvial flats and riparian areas associated with Roper Creek (Naturecall
2014a).

The Project would remove approximately 63.27 ha of known and potential habitat for the Koala.
Due to limited abundance of preferred browse species and poor soils, the habitat to be removed
is, however, considered lower quality habitat that would only form part of the marginal home range
of a Koala.

Two diversions to Roper Creek are already approved at the Middlemount Mine which would
fragment the riparian vegetation along Roper Creek and reduce connectivity for the Koala. As an
offset for this impact, the Stage 2 Offset Area was established by MCPL in 2013 and it includes
enhancement and conservation of an 11 km stretch of the Roper Creek immediately to the west of
the mine. This offset has been secured under a Voluntary Declaration and is managed for
conservation purposes. The Project would increase disturbance to the riparian vegetation along
Roper Creek for the realignment and extension of the eastern diversion of Roper Creek, however,
it would not involve a new barrier to Koala movement (that impact would occur as a result of the
approved mine), and the diversion would be revegetated with similar flora species as part of its
construction. Further removal of vegetation along Roper Creek would require Koalas to cross more
open ground while moving throughout their home range, potentially leading to higher risk of dog
attack.

The removal/modification of a portion of habitat for the Koala is unlikely to lead to a long-term
decrease in the size of a local population of Koala given:

the Koala has not been directly observed within the Project area (only scats);

similar potential habitat for this species is more widespread in the landscape outside the
Project area; and

Koala records are widespread in the landscape outside the Project area.
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Greater Glider

The Greater Glider was recorded in several locations in the study area. It has also been extensively
recorded in the Stage 2 Offset Area to the west of the site (Naturecall 2017b). Greater Gliders have
small home ranges ranging between 1.3 and 4 ha (Comport et a/. 1996, Pope et al. 2005, TSSC
2016). The disturbance footprint would therefore encompass entire home ranges of the Gliders,
and they would be also expected to extend off site.

The Project would remove approximately 63.27 ha of known habitat for this species, comprised of
open woodlands. This habitat would be used for both foraging and denning/breeding within hollow-
bearing trees. Considering the loss of hollow-bearing trees (breeding habitat) and small range of
this species, the Project has the potential to decrease the local population until such time that
additional breeding resources are available in the offset areas.

Squatter Pigeon (southern)

The Squatter Pigeon (southern) has been recorded in the east of the disturbance footprint during
previous surveys for the Western Extension Project (Naturecall 2017). During recent field surveys
it was detected to the north of the disturbance footprint on the pipeline road.

The disturbance footprint contains suitable habitat for this species in the form of woodland habitat
as well as non-remnant woodland vegetation and disturbed areas which are also frequently used
for foraging (DEE 2017a). This species has large home ranges and is seasonally nhomadic (TSSC
2015), hence the local population would extend well beyond the Project area.

The Project would remove of approximately 233 ha of known/potential habitat for this species. In
terms of the large home range of this species, its high mobility and the presence of extensive
alternative habitat in the locality, the Project is unlikely to lead to a decrease in the local population.

Ornamental Snake

This species was not recorded in the disturbance footprint, despite targeted surveys. It has,
however, been recorded by PB in 2010 on MCPL owned land on gilgai soils approximately 400 m
north of the disturbance footprint near Roper Creek.

The southern portion of the disturbance footprint provides small patches of suitable habitat for the
Ornamental Snake in the form of Brigalow habitats with gilgai and drainage depressions which
provide habitat for preferred prey species (i.e. frogs).

The Project would remove 12.8 ha of potential habitat which comprises remnant Brigalow habitats
and drainage depressions (gilgai) in non-remnant areas. Given that a number of targeted surveys
undertaken by Biodiversity Australia and other consultants since 2010 have not detected this
species within the disturbance footprint, it is considered to be a low to fair chance of occurrence
within the potential habitat in the disturbance footprint. The removal of a relatively small extent of
potential habitat in the disturbance footprint while a negative impact, is unlikely to lead to a long-
term decrease in the local population.

White-throated Needletail

The Project is unlikely to have an impact on White-throated Needletail given this species is almost
exclusively aerial.
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