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13.0 Terrestrial ecology
13.1 Introduction
This chapter provides a summary of the terrestrial ecology values present within the Project Site. The main
topics addressed included identification of terrestrial ecology values, identification of potential impacts on these
values, and proposed mitigation and residual risks applicable to each potential impact.

Detailed flora and fauna technical studies for the Project are presented in Appendix C-1 (Terrestrial ecology
(flora)) and Appendix C-2 (Terrestrial ecology (fauna)). The supporting Terrestrial ecology (flora) report in
Appendix C-1 and Terrestrial ecology (fauna) report in Appendix C-2 have been prepared based on an earlier
project definition. The project definition presented in this chapter supersedes that definition and does not
require any additional changes to the study.

Issues related to the Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) are
addressed in the matters of national environmental significance assessment presented in Chapter 25 (Matters
of national environmental significance).

Environmental objectives and outcomes

The Project seeks to protect environmental values in the Project Site established under the Environmental
Protection Regulation 2019 (Qld) (EP Regulation), and specific ecological values protected under
Commonwealth and State legislation. One threatened ecological community (TEC), two conservation
significant flora species, nine conservation significant fauna species and six migratory species have either
been confirmed or are considered to potentially occur within the Project Site. Terrestrial ecology impacts
are not considered to be significant and, therefore, has not been assessed as a critical matter in the
environmental impact statement (EIS).

The existing Ensham Mine manages impacts to terrestrial ecology in accordance with Environmental
Authority (EA) EA EPML00732813. Specifically, Ensham Mine has established environmental operating
procedures (EOPs) setting out measures for air quality, noise and blast monitoring, weed and feral animal
management, and land management and conservation. These measures are proposed to be extended to
protect the terrestrial ecology values within the Project Site.

13.1.1 Scope of assessment
In order to determine baseline fauna values within the Project Site, field surveys were undertaken within the
wider area to the north, west and south of the Project Site boundary. The larger survey area enabled the
broader assessment of potential direct and indirect impacts which may affect fauna as a result of the Project
Site development. This wider field survey area is referred to as the ‘study area’. The study area and the Project
Site are depicted on Figure 13-1.

Land within the study area is used predominately for agriculture and dry land cropping. The Nogoa River,
secondary anabranch and minor tributaries traverse through the Project Site. The Nogoa River is naturally
ephemeral but has continuous low flows due to the use of the river as an irrigation channel directing water
releases from Fairbairn Dam for downstream users. Fairbairn Dam is approximately 60 kilometres (km)
upstream to the south west of the Project Site.
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A summary of the aquatic ecology values within the Project Site is presented in Chapter 14 (Aquatic
ecology).

13.2 Legislation and policy
13.2.1 Commonwealth legislation and policy
13.2.1.1 Environment Protection and Biodiversity Conservation Act 1999
The EPBC Act provides the legal framework to protect and manage nationally and internationally important
flora, fauna, ecological communities and heritage places. These are defined under the EPBC Act as matters
of national environmental significance (MNES). Under the provisions of the EPBC Act, an action that is likely
to have a significant impact on a MNES requires the approval of the Minister at the Department of Agriculture,
Water and the Environment (DAWE). The EPBC Act identifies nine MNES:

· world heritage properties
· national heritage places
· wetlands of international importance (Ramsar wetlands)
· nationally listed threatened species and communities
· listed migratory species.
· protection of the environment from nuclear actions
· commonwealth marine environment
· the Great Barrier Reef Marine Park
· a water resource, in relation to coal seam gas development and large coal mine development.

Conservation significant species are listed under the EPBC Act in the following categories: conservation
dependent, vulnerable, endangered, critically endangered, extinct in the wild or extinct.

Migratory species are those animals that migrate to Australia and its external territories or pass though or over
Australian waters during their annual migrations. Migratory species are protected under the EPBC Act (listed
as Migratory) and comprise:

· migratory species which are native to Australia and are included in the appendices to the Bonn
Convention

· migratory species included in annexes established under the Japan-Australia Migratory Bird Agreement
(JAMBA) and the China-Australia Migratory Bird Agreement (CAMBA)

· native, migratory species identified in a list established under an international agreement such as the
Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA).
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13.2.1.2 EPBC Act Offset Policy
The conditioning of Commonwealth environmental offsets for individual projects is provisioned under Parts 8
and 9 of the EPBC Act. Part 8 outlines the assessment requirements for actions that are likely to have a
significant impact on MNES and have been deemed as a controlled action. The need for offsets is decided at
this assessment stage, with the requirement for offsets only conditioned (under Part 9) for actions that,
following the implementation of avoidance, mitigation and management strategies, are still to result in residual
impacts on MNES that are likely to be significant.

The MNES that were considered in the terrestrial flora and fauna studies focused upon listed threatened and
migratory species, and TECs. Project impacts and mitigation measures to these MNES have also been
included in Appendix C-1 (Terrestrial ecology (flora)) and Appendix C-2 (Terrestrial ecology (fauna)).
Assessment on whether these impacts are significant is outlined in the Chapter 25 (Matters of national
environmental significance) for the Project Site (AECOM, 2020b) Weeds of National Significance

One of the objectives of the EPBC Act is to conserve Australian biodiversity which includes provisions for
dealing with invasive species as threatening processes. To deal with invasive weed species, the Australian
Weeds Strategy was developed by the Commonwealth in conjunction with all state and territory governments.
The Strategy provides a national framework for addressing weed issues and reducing weed impacts on the
environment. Under the strategy, thirty-two of Australia's most significant weed species are listed as weeds of
national significance (WoNS). The list was chosen based on an assessment process that prioritised weeds
based on their invasiveness, potential for spread and environmental, social and economic impacts.
Consideration of WoNS allows for assessment of biosecurity risks to MNES at the national scale. Classification
of Biosecurity matters at the regional and local scale are addressed in the following section regarding State
legislation.

13.2.2 State legislation
13.2.2.1 Nature Conservation Act 1992
The Nature Conservation Act 1992 (Qld) (NC Act) prohibits the taking or destruction, without authorisation, of
protected flora and fauna species in the wild. All native plants and animals in Queensland are protected under
Section 71 of the NC Act. This Act also provides for an integrated and comprehensive approach to conserving
nature. It provides a legislative basis for research, community education, dedicating, declaring and managing
protected areas, and protecting native wildlife and its habitat.

Conservation significant species are listed under the NC Act in the Nature Conservation (Wildlife) Regulation
2006 (Qld) (NC Regulation) as either near threatened, vulnerable, endangered or extinct in the wild.

Additionally, Special Least Concern species are protected under the NC Act for their cultural significance or
their listing under international migratory bird agreements, and include:

· Echidna (Tachyglossus aculeatus)
· Platypus (Ornithorhynchus anatinus)
· Migratory bird species listed under the Bonn Convention, JAMBA and CAMBA.

Flora and fauna species identified during field surveys were assessed against threatened species listed in the
NC Regulation. This ensured any impacts from the operation of the Project could be quantified in relation to
conservation significant species requirements.

13.2.2.2 Vegetation Management Act 1999
The Vegetation Management Act 1999 (Qld) (VM Act) categorises and defines native vegetation as remnant
(category B), high value regrowth (HVR) (category C), reef regrowth watercourse vegetation (category R) and
non-remnant (category X). Remnant vegetation is further classified into a regional ecosystem (RE) based on
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bioregion, landform and dominant canopy species. In addition, the VM Act recognises the same native
vegetation categories as essential habitat for protected wildlife. Specifically, section 20AC, sub section 2 states
“Essential habitat, for protected wildlife, is a category A area, a category B area or category C area shown on
the regulated vegetation management map:
· that has at least three essential habitat factors for the protected wildlife that must include any essential

habitat factors that are stated as mandatory for the protected wildlife in the essential habitat database;
or

· in which the protected wildlife, at any stage of its life cycle, is located.”

Under the VM Act all REs are assigned a Vegetation Management Status. This is based on the current extent
remaining compared to its pre-clearing extent, as gazetted under the VM Act and listed in the Regional
Ecosystem Description Database (REDD) maintained by the Queensland Herbarium, Department of
Environment and Science (DES).

Environmental Protection Act 1994
Under the Environmental Protection Act 1994 (Qld) (EP Act) and the EP Regulation certain environmental
features are protected within mining lease areas. These are termed ‘environmentally sensitive areas’ (ESAs)
and include features such as national parks, conservation reserves, wetlands of international importance,
heritage places and endangered REs.

Biosecurity Act 2014
The Biosecurity Act 2014 (Qld) (Biosecurity Act) commenced on 1 July 2016. It ensures a consistent, risk-
based approach to biosecurity in Queensland.

The Act provides biosecurity measures to safeguard Queensland’s economy, agricultural and tourism
industries and environment from:

· pests (e.g. wild dogs and weeds)
· diseases (e.g. foot-and-mouth disease)
· contaminants (e.g. lead on grazing land).

Under the Biosecurity Act, invasive plants and animals are categorised as either a ‘prohibited matter’ or a
‘restricted matter’. The Biosecurity Act requires every local government in Queensland to develop a biosecurity
plan for their area and also replaced the many separate pieces of legislation that were previously used to
manage biosecurity. Decisions made under the Act will depend on the likelihood and consequences of the risk.

The proposed action is located in the Central Highlands Regional Council area. The Central Highlands
Regional Council Biosecurity Plan 2017-2020 (CHRCBP) was adopted in 2017 in accordance with the
requirements of Section 53 of the Biosecurity Act to establish and promote a cooperative, best practice strategy
for the management of biosecurity matters (invasive plants and animals) within the Central Highlands Regional
Council local government area. The CHRCBP identifies management priorities for invasive animals and plants
and addresses risks, threats, distribution, prevalence and objectives for each matter.

Nature Conservation (Koala) Conservation Plan 2017
The Nature Conservation (Koala) Conservation Plan 2017 provides for the conservation of the koala
(Phascolarctos cinereus) in Queensland and includes provisions for the assessment and management of
koalas during the development approval processes and implementation of projects. Different levels of
provisions apply to the three koala districts that have been mapped across Queensland. The Project is located
with Koala District C. This district includes areas where koalas are found and requires the presence of spotter-
catchers for lawful clearing of koala trees within koala habitat.
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Queensland Environmental Offsets Framework

The requirement to deliver State environmental offsets is provisioned under various environmental legislative
acts and regulations in force in Queensland. Environmental offsets are not an assessment trigger and are only
considered where an application for an approval is required, and the assessment considers the delivery of
environmental offsets as a suitable and required outcome.

Upon triggering offset requirements, the conditioning and delivery of environmental offsets is directed under
the Queensland offset framework consisting of the Environmental Offsets Act 2014 (Qld) (EO Act),
Environmental Offsets Regulation 2014 (Qld) (EO Regulation) and the Queensland Environmental Offset
Policy 2017 (version 1.4). The EO Act provides the statutory platform that establishes the offset framework,
co-ordinates the implementation of the framework in conjunction with other legislation, specifies the offset
delivery and compliance process, and allows for the recognition of values that require protection through the
delivery of offsets. The EO Regulation provide further details on aspects of the EO Act, including the activities
and environmental matters to which the EO Act applies. Whilst the Queensland Environmental Offset Policy
outlines how environmental offsets should be practically delivered to meet the requirements of the EO Act.

The environmental offset framework only applies when a prescribed activity is likely to have a significant
residual impact on a prescribed environmental matter.

13.3 Methodology
13.3.1 Desktop assessment
A review of ecological data and literature was undertaken to characterise the flora and fauna values and identify
the potential presence of conservation significant species and ecological communities within the Project Site.
Desktop searches were undertaken in May and October 2019, and January 2020. The full list of desktop
sources reviewed is presented in Appendix C-1 (Terrestrial ecology (flora)) and Appendix C-2 (Terrestrial
ecology (fauna)).

13.3.2 Field assessment
Baseline field surveys within Zone 1 of the Project Site and the wider study area have been undertaken across
two survey periods:

· Autumn 2019:
– 9 to 13 May 2019 (fauna)
– 9 to 14 May 2019 (flora)
– 21 to 26 May 2019 (fauna).

· Spring 2019:
– 16 to 21 October 2019 (flora)
– 24 to 28 October 2019 (targeted bat survey)
– 5 to 10 November 2019 (fauna).

A rapid fauna and flora assessment of Zones 2 and 3 was undertaken from 18 to 20 January 2020.

13.3.2.1 Flora
Methods employed during the flora field assessments included:

· vegetation community assessments undertaken in accordance with the Methodology for surveying and
mapping regional ecosystem and vegetation communities in Queensland (Neldner et al., 2019)
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· BioCondition assessments undertaken in accordance with BioCondition: A Condition Assessment
Framework for Terrestrial Biodiversity in Queensland. Assessment Manual (Eyre et al., 2015)

· TEC assessments undertaken in accordance with key diagnostic and condition threshold criteria as
described in the Commonwealth Approved Conservation Advice (Threatened Species Scientific
Committee and Department of the Environment, 2013)

· targeted flora searches for threatened flora species undertaken in areas of potentially suitable habitat
confirmed during vegetation community assessments across the Project Site

· invasive flora assessments undertaken in conjunction with other flora assessments to determine the
invasive species present within the Project Site and their status under the Commonwealth, state and
local biosecurity plans.

RE classification of vegetation communities was determined based on the vegetation, soil and landform
characteristics identified in the field, geological mapping for the region and the REDD. Condition status for
woody vegetation was evaluated utilising the definitions of remnant vegetation under the VM Act. For the
purposes of this assessment, vegetation was mapped into three categories:

· Remnant: woody vegetation that has not been cleared or vegetation that has been cleared but where
the dominant canopy has greater than 70 per cent of the height and greater than 50 per cent of the
cover relative to the undisturbed height and cover of that stratum and is dominated by species
characteristic of the vegetation's undisturbed canopy.

· HVR: areas previously cleared or disturbed (e.g. by wildfire) over 15 years ago and containing woody
vegetation floristically and structurally consistent with the RE but typically less than 70 per cent of the
height and less than 50 per cent density of the RE.

· Regrowth: areas previously cleared or disturbed (e.g. by wildfire) within the last 15 years and containing
woody vegetation floristically and structurally consistent with the RE but typically less than 70 per cent
of the height and less than 50 per cent density of the RE.

· Non-remnant: areas previously cleared or otherwise significantly disturbed.

Vegetation community assessments and BioCondition assessments as described above were also undertaken
to assist in the determination of the likelihood of terrestrial GDEs identified in desktop mapping as per the
Independent Expert Scientific Community Information Guidelines Explanatory Note: Assessing groundwater-
dependent ecosystem (Doody et al, 2019). The guideline was also used to identify baseline condition.
Vegetation surveys were used to verify the presence, extent and characteristics of riparian communities to
assist in the determination of terrestrial GDEs.

Detailed descriptions of the methodologies used are provided in Appendix C-1 (Terrestrial ecology (flora))
and flora survey locations are depicted in Figure 13-2.





IDEMITSU AUSTRALIA RESOURCES

ENSHAM LIFE OF MINE EXTENSION PROJECT ENVIRONMENTAL IMPACT STATEMENT 13-9

13.3.2.2 Fauna
Methods employed during the fauna field assessments included:

· ‘Generic survey sites’ consistent with those outlined by Eyre et al. (2018) and contained:
– elliot traps
– cage traps
– the pitfall/funnel trap array
– minimum one camera trap.

· Activities undertaken at each generic survey site included:
– a habitat assessment
– at least one active search
– at least one spotlight
– at least one diurnal bird survey
– at least one scat and sign search.

· Other methods employed included:
– passive echolocation call detection
– active echolocation call detection
– harp trap and mist netting
– koala Spot Assessment Technique transects
– call playback
– incidental observations.

Aquatic surveys were undertaken by frc environmental. The methods and target species of the aquatic survey
are presented in Chapter 14 (Aquatic ecology).

Detailed descriptions of the methodologies used in the fauna surveys are provided in Appendix C-2
(Terrestrial ecology (fauna)).

Where available, targeted species survey guidelines for the conservation significant fauna species identified
during the desktop assessment were used to determine survey timing and effort. Further information on the
effort employed and the survey guidelines for each conservation significant species are detailed in
Appendix C-2 (Terrestrial ecology (fauna)).

Fauna survey locations are depicted on Figure 13-3.

13.3.3 Data analysis
13.3.3.1 GIS analyses
Spatial data collected during the field surveys was imported into ArcGIS (Version 10.2) and analysed. Where
necessary, vegetation community boundaries were refined and/or verified using the collected spatial data to
produce final ground-truthed mapping. TEC condition thresholds associated with patch size were also
confirmed through GIS analysis of the final ground-truthed mapping. Historical aerials were also assessed to
confirm regrowth areas as HVR.
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Final ground-truthed mapping was then used to undertake the assessment of landscape-based attributes of
the BioCondition assessment methodology, and was utilised to describe matters of state environmental
significance (MSES) regulated vegetation values.

13.3.3.2 Likelihood of occurrence
Each conservation significant species was assessed against the categories defined below:

· Known: species was positively identified and recorded in the study area during the field surveys; or
previous, reliable records occur within the Project Site.

· Likely: species was not recorded during the field surveys or previously, however there are known
records within the nearby surrounding area and suitable habitat exists in the Project Site.

· Potential: species was not recorded during the field surveys or previously, however known records
occur in the surrounding area and habitat in the Project Site is marginal or degraded.

· Unlikely: habitat in the Project Site might be suitable or marginal; however, species was not recorded
during the field surveys, and no known records of the species exist within the surrounding area.

· No: this is usually applied to marine species or seabirds for terrestrial sites.

13.3.3.3 Habitat mapping
Habitat mapping for the conservation significant and migratory fauna species identified as having the potential
to occur within the Project Site was undertaken. Where available, information from publicly available databases
were used as a basis to develop the ‘modelling rules’, including referral guidelines, approved conservation
advice, the Species Profile and Threats database (SPRAT), management plans and peer-reviewed journal
articles. Habitat assessments collected during the field surveys, species records (previous and survey
records), and Project vegetation mapping was used to map the potential habitat according to the modelling
rules.
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13.4 Description of environmental values
13.4.1 Study area characteristics
The Project Site is located within the Central Highlands Regional Council Local Government Area. It is
approximately 35 km east of Emerald and within the northern section of the Brigalow Belt Bioregion.

Zone 1 is divided into two distinct areas based on current land use and terrain. The Nogoa River is the transition
point of these two areas.

North of the Nogoa River, vegetation is dominated by remnant Acacia or Eucalyptus woodlands on hilly terrain
with rocky outcrops/laterite present at higher elevation. Dominant canopy species include Eucalyptus
thozetiana, Acacia shirleyi, and Acacia catenulata. The primary land use is cattle grazing which has had
varying impacts to the ground and shrub layers of the vegetation communities. Impacts are predominantly
dependent on accessibility of cattle influenced by terrain.

Closer and further south of the Nogoa River and within alluvial gullies and drainage lines, open forest and
woodland vegetation is dominated by Acacia harpophylla or Eucalyptus coolabah with Eucalyptus
camaldulensis fringing the river bank. Exotic shrub and groundcover species were detected during survey
effort and are common throughout vegetation north of the Nogoa River. Soils are alluvial and are consistent
with cracking clay soil types. Dominant land use south of the Nogoa River is centred around broad acre
cropping, with the majority of the farmland channel irrigated.

Zone 2 is similar to Zone 1 as being divided into two distinct areas based on terrain and land use. Close to the
Nogoa River, open forest and woodland vegetation is dominated by Acacia harpophylla or Eucalyptus
coolabah with Eucalyptus camaldulensis fringing the river bank. Exotic flora species are prevalent throughout
this area, particularly exotic grasses. South of the Nogoa River, the southerly portion of Zone 2 is being utilised
in the production of leucaena (Leucaena leucocephala*) for cattle fodder. The northern portion of Zone 2 is
dominated by remnant Acacia or Eucalyptus woodlands on hilly terrain with rocky outcrops/laterite present at
higher elevation. Dominant canopy species include Eucalyptus thozetiana and Acacia shirleyi. Between areas
of woodland and the Nogoa River, vegetation is heavily influence by grazing and past land clearing. Vegetation
is predominately grassed interspersed with very scattered low regrowth trees and shrubs.

Zone 3 is extensively cleared with minimal regrowth trees and shrubs. The site is bisected by a single drainage
feature providing areas where standing water allows growth of wetland type grasses and rushes. The eastern
edge of Zone 3 borders spoil heaps from mining operations.

13.4.2 Vegetation communities
Approximately 2,263 ha of the total Project Site (2,737 hectares (ha)) was validated to comprise non-remnant
vegetation (category X Regulated Vegetation). This is associated with either non-remnant woodland,
grasslands mostly dominated by Cenchrus ciliaris* (buffel grass), agricultural cropping land and mine
rehabilitation areas.

Remnant (category B Regulated Vegetation), HVR (category C Regulated Vegetation) and regrowth
vegetation was also confirmed within the Project Site. This vegetation was categorised into eight communities
and found to be analogous to five different REs. This includes one RE with an endangered biodiversity status,
which occurs as both remnant and HVR. This vegetation meets the definition as a category B ESA.

The vegetation description, regulated vegetation category, RE classification and status are described in the
table below.
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Table 13-1 Vegetation communities within the Project Site

Vegetation community Regulated
vegetation
category

RE Biodiversity
status

VM Act
status

Area

Acacia harpophylla open forest on
alluvial plains

Category B 11.3.1 Endangered Endangered 16.91

Acacia harpophylla low open forest
on alluvial plains

Category C 11.3.1 HVR Endangered Endangered 46.74

Eucalyptus coolabah woodland on
alluvial plains

Category B 11.3.3 Of concern Of concern 169.43

Eucalyptus camaldulensis woodland
fringing drainage lines

Category B 11.3.25 Of concern Least
concern

52.34

Eucalyptus thozetiana with a mid-
storey of Acacia harpophylla on
lower scarp slopes on Cainozoic
lateritic duricrust

Category B 11.7.1 Of concern Least
concern

127.67

Acacia shirleyi woodland on
Cainozoic lateritic duricrust and
scarp retreat zones

Category B 11.7.2 No concern at
present

Least
concern

37.13

Brigalow regrowth on clay plains
and lower scarp slopes on
Cainozoic lateritic duricrust

Category X - - Non remnant 18.53

Acacia regrowth on clay plains and
lower scarp slopes on Cainozoic
lateritic duricrust.

Category X - - Non remnant 5.00

BioCondition assessments across assessed vegetation communities found that condition was generally
moderate with scores ranging from two to three out of four. This indicates that the ecological function of the
communities is compromised to some degree.

The mapped extent of each vegetation community within the Project Site is shown in Figure 13-4.

13.4.3 Flora diversity
The field surveys identified the presence of 147 taxa representing 54 families and 96 genera. Families
represented by three or more genera comprised Acanthaceae (3), Apocynaceae (4), Asteraceae (5),
Chenopodiaceae (6), Fabaceae (4), Malvaceae (4), Mimosaceae (3), Myrtaceae (3) Poaceae (24) and
Sapindaceae (3). Genera represented by three or more species comprised Acacia (7 species) and Eucalyptus
(7). Eucalyptus coolabah open forests tended to have the greatest diversity of flora species with a variety of
native grass and forb species, while vegetation dominated by Eucalyptus camaldulensis along the Nogoa River
had the lowest native shrub diversity.

A total of 30 invasive species were recorded from the Project Area during the field surveys, including six
species which are classified as ‘restricted matter’ under the Biosecurity Act. Four of these species are WoNS
and four are listed as a management priority in the Central Highlands Regional Council local government area
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(Table 13-2). Other species not recorded during field surveys but know to occur in the local area and their risk
level, threats and priority status can be found in Table 1 of the CHRCBP. The greatest diversity and density of
invasive species was commonly associated with proximity to water, with the Nogoa River and tributary
drainage lines often heavily weed infested. Further detail regarding the location and extent of invasive plant
species is provided in Appendix C-1.

Table 13-2 Declared weed species detected within the Project Area

Species Common name Council management priority Restricted matter WoNS

Cardiospermum grandiflorum Balloon Vine Yes

Harrisia martini Moonlight Cactus High Yes

Leucaena leucocephala Leucaena Low

Opuntia stricta Prickly Pear Yes Yes

Opuntia tomentosa Velvety Pear Yes Yes

Parkinsonia aculeata Parkinsonia Medium Yes Yes

Parthenium hysterophorus Parthenium Low Yes Yes

13.4.4 Threatened ecological communities
Database searches identified four EPBC Act TECs that may be present in the Project Site. Of these four
communities, only the Brigalow TEC community has been confirmed within the Project Site.

The assessment of brigalow patches within the Project Site followed the Conservation Advice (DoE, 2013c)
and determination of each patch was assessed against key diagnostic criteria and condition thresholds. A total
of 46.12 ha is delineated as TEC ground-truthed vegetation, comprising 5.14 ha of remnant RE 11.3.1 and
40.98 ha of HVR 11.3.1. Twenty-seven per cent (17.53 ha) of remnant and regrowth RE 11.3.1 mapped within
the Project Site did not meet the condition threshold. This is due to either patch size being less than 0.5 ha or
exotic perennial grass, Cenchrus ciliaris* comprising more than 50 per cent of ground cover.

TEC assessments were undertaken to confirm the presence of TECs identified during the desktop assessment,
namely Brigalow (Acacia harpophylla dominated and co-dominated) TEC.

Brigalow TEC assessments were undertaken to identify vegetation communities meeting the key diagnostic
and condition threshold criteria as described in the Commonwealth Approved Conservation Advice
(Threatened Species Scientific Committee and Department of the Environment, 2013). The assessment
consisted of collecting the following data at various sites within Brigalow vegetation:
· dominance or co-dominance of Brigalow
· Brigalow listed RE
· exotic perennial cover
· age of community
· patch size.

The ground-truthed areas of the Brigalow TEC are illustrated on Figure 13-5.
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13.4.5 Fauna habitat types
The habitat landscape within the Project Site has been significantly altered from its original state. Fauna habitat
that persists has been subject to disturbance from cattle grazing, selective clearing, weeds and pests. This
has led to a general lack of native understorey growth in the remnant woodlands. However, thinning has
resulted in an accumulation of ground habitats in the form of logs and large branches. Despite signs of habitat
degradation, several fauna habitat values exist.

Six distinct habitat types were recorded within the Project Site (Table 13-2, and Figure 13-6). The key fauna
habitat opportunities are discussed below.

Table 13-2 Fauna habitat types

Habitat type (analogous RE/s) Habitat values Area (ha) within
Project Site

Eucalyptus or Acacia-dominated woodland on
lateritic duricrust (remnant 11.7.1, 11.7.2)

· foraging habitat for birds

· decorticating bark

· fallen timber

· small tree hollows

· Koala habitat trees.

164.80

Eucalyptus-dominated woodland on alluvial plains
(remnant 11.3.3, 11.3.25)

· a water resource, with pools riffles and
runs

· fallen timber

· leaf litter

· decorticating bark

· foraging habitat for birds

· small, medium and large tree hollows

· Mistletoe

· Arboreal termitaria

· grass tussocks

· Koala habitat trees.

221.77

Brigalow open forest on alluvial plains (remnant
11.3.1)

· dense shrub layer

· foraging habitat for birds

· small tree hollows

· Koala habitat trees.

16.91
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Habitat type (analogous RE/s) Habitat values Area (ha) within
Project Site

Low Brigalow woodland on alluvial plains (HVR
11.3.1)

· fallen timber

· leaf litter

· foraging habitat for birds

· small gullies that may hold water after
rain.

· Mistletoe.

46.75

Non-remnant vegetation (cleared pasture) · Gilgai and non-remnant wetlands

· grass

· scattered trees.

1,101.23

Non-remnant vegetation (cropping) · water within irrigation channels. 1,185.68

13.4.6 Fauna diversity
The field surveys recorded 205 fauna species, including 128 bird, 31 reptile, 34 mammal and 12 amphibian
species.

13.4.6.1 Amphibians
A total of 12 species of amphibian were recorded during the field surveys, including one exotic species: the
cane toad (Rhinella marina*). Several species, including desert tree frog (Litoria rubella) and broad-palmed
rocket frog (Litoria latopalmata) were routinely encountered near the Nogoa River, the smaller creeks and the
farm dams. Of particular note was the capture of over 73 ornate burrowing frogs (Platyplectrum ornatum) from
one night of pitfall trapping on Corkscrew Creek (approximately 9 km south of the Project Site). Amphibian
activity throughout the autumn survey was very high, correlated with the heavy rainfall in the months prior to
the survey.

13.4.6.2 Reptiles
A total of 31 species of reptile were recorded during the field surveys, including nine geckos, twelve skinks,
two freshwater turtles, two dragons, one legless lizard and five snakes. Within the Project Site, patches of
Brigalow and Eucalyptus woodlands provides good habitat for reptiles despite disturbance by cattle grazing,
with an abundance of available of shelter sites including leaf litter, fallen bark and branches, and ground timber.
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13.4.6.3 Mammals
Thirty-four species of mammal were identified during the field surveys including six exotic species.

A total of 17 bats were positively detected during the field surveys, including 16 microchiropteran bats and one
flying fox. The May 2019 survey detected Nyctophilus sp. on the acoustic bat detectors, a genus that cannot
be differentiated into species by acoustic recordings. Harp trapping and mist netting recorded both Least
Concern Nyctophilus species that are common in the area, Nyctophilus geoffroyi and Nyctophilus gouldi. Due
to the lack of extensive suitable habitat for the EPBC Act-listed Nyctophilus corbeni, it is likely that the acoustic
calls recorded were from the Least Concern species.

Fifteen of the microchiropteran bats identified are known to roost in tree hollows and are likely to utilise roost
sites within the remnant woodlands in the Project Site. Some species may also roost under decorticating bark
within the woodlands, as well as houses, boulder piles and rock fissures.

13.4.6.4 Birds
A total of 128 species of bird were observed during the field surveys.

The Project Site supports a diversity of grassland and woodland birds that are reasonably common throughout
central Queensland. Birds that were common in the open and lightly timbered pastures include Australian
magpie (Cracticus tibicen), peaceful dove (Geopelia striata) and crested pigeon (Ocyphaps lophotes), and
raptors such as the black kite (Milvus migrans) and whistling kite (Haliastur sphenurus).

Smaller birds, including finches (Taeniopygia spp.) and fairy-wrens (Malurus spp.) occurred in the shrubby
Brigalow woodlands and riparian areas, however their occurrence was low. Waterbirds were also recorded in
low numbers within the Project Site, despite permanent water remaining in the farm dams.

13.4.6.5 Pest species
The field surveys recorded the following eight pest fauna species, four of which are listed as restricted matters
under the Biosecurity Act and five listed as management priorities under the CHRCBP:

· Feral cat (Felis catus*) – listed as category 3, 4, 6 restricted matter under the Biosecurity Act and
council management priority medium under the CHRCBP

· European fox (Vulpes vulpes*) – listed as a category 3, 4, 5, 6 restricted matter under the Biosecurity
Act and council management priority medium under the CHRCBP

· European rabbit (Oryctolagus cuniculus*) – listed as a category 3, 4, 5, 6 restricted matter under the
Biosecurity Act and council management priority medium under the CHRCBP

· Dingo/dog (Canis lupus*) – listed as a category 3, 4, 5, 6 restricted matter under the Biosecurity Act
and council management priority medium under the CHRCBP

· Common myna (Acridotheres tristis*) – council management priority high under the CHRCBP

· House mouse (Mus musculus*)

· European hare (Lepus europaeus*)

· Cane toad (Rhinella marina*)

Additionally, feral pig (Sus scrofa*) has been identified at the Ensham Mine by AARC Environmental Solutions
(2019). This species is listed as a category 3, 4, 6 restricted matter under the Biosecurity Act and council
management priority medium under the CHRCBP. Other species not recorded during field surveys but occur
in the local area and their risk to the environment can be found in Table 2 of the CHRCBP.
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13.4.7 Conservation significant species
13.4.7.1 Flora
During the January 2020 survey, Cerbera dumicola was identified adjacent to the northern boundary of Zone
2. This species is listed as Near Threatened under the NC Act. The known occurrence of this species is
displayed in Figure 13-7. This species occurs from the northern boundary of Zone 2, southward following the
ridgeline approximately 80 to 100 m. Occurrences of this species were regularly seen along this section of
ridgeline. It was noted that individuals only occurred up to two metre of elevation below the top of the ridgeline
and preferred areas of deeper soil profile. Potential habitat for this species is wide ranging and includes
woodland, semi-deciduous notophyll-microphyll vine forest and semi-evergreen vine thicket. This species has
been found association with Acacia shirleyi, Acacia catenulata, Eucalyptus thozetiana, and a variety of other
species. Within the Project Site, this represents areas particularly associated with RE 11.7.2 but may
incorporate areas representing RE 11.7.1. Given the location of the occurrences it is also likely that the areas
mapped as non-remnant along the top of ridgeline/plateau at the northern boundary of the Project Site will
provide suitable habitat for this species. Potential habitat for this species is mapped on Figure 13-7. In addition,
the conservation significant Acacia spania is considered to potentially occur within the Project Site. Suitable
habitat for this species was identified within the remnant areas of RE 11.7.1 and 11.7.2 across the Project Site
(Figure 13-7).
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13.4.7.2 Fauna
Two conservation significant fauna species were recorded in the Project Site during the field surveys
(Figure 13-8):

· Greater glider (Petauroides volans): recorded within Zone 1
· Short-beaked echidna (Tachyglossus aculeatus): recorded within Zone 1.

Additionally, the golden-tailed gecko (Strophurus taenicauda albiocularis) was recorded less than 2 km north
of Zone 1 (Figure 13-8), and a grey falcon (Falco hypoleucos) was identified at the Ensham Mine in March
2019 by AARC Environmental Solutions.

One migratory species was recorded within the Project Site during the field surveys (Figure 13-8):

· Glossy ibis (Plegadis falcinellus).

Additionally, two migratory species were also recorded adjacent to the Project Site within the broader study
area: Caspian tern (Hydroprogne caspia) and rufous fantail (Rhipidura rufifrons) (Figure 13-8).

The likelihood of occurrence assessment identified an additional five conservation significant fauna species
and three migratory species with the potential to occur within the Project Site based on the habitat encountered
during the field surveys:

· Squatter pigeon (southern) (Geophaps scripta scripta) (potential)
· White-throated needletail (Hirundapus caudacutus) (potential)
· Australian painted snipe (Rostratula australis) (potential)
· Ornamental snake (Denisonia maculata) (potential)
· Koala (Phascolarctos cinereus) (likely)
· Satin flycatcher (Myiagra cyanoleuca) (potential)
· Latham's snipe (Gallinago hardwickii) (potential)
· Fork-tailed swift (Apus pacificus) (likely).

Potential habitat for the conservation significant fauna species and migratory species listed above has been
modelled using field validated data and the habitat mapping rules detailed in Table 13-3, and the total area of
potential habitat has been calculated.

Habitat maps are provided in Appendix C-2 (Terrestrial ecology (fauna)).
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Table 13-3 Modelling rules for conservation significant and migratory fauna species

Species Likelihood of
occurrence Modelling rules Area (ha) within

Project Site

Birds
Grey falcon
(Falco hypoleucos)

Likely Breeding/foraging Riparian areas containing large Eucalyptus camaldulensis and Eucalyptus coolabah trees
(DoEE, 2019c).

153.81

Foraging only Other remnant and HVR vegetation. 296.42

Squatter pigeon
(southern)
(Geophaps scripta
scripta)

Potential Breeding/foraging Remnant and HVR vegetation on Land Zones 5 and 7, within 1 km of water (DoEE, 2020). 404.21

Foraging only Remnant and HVR vegetation on Land Zones 5 and 7, 1-3 km of water (DoEE, 2020). 445.09

Dispersal Woodland areas >3 km of water. 308.95

White-throated needletail
(Hirundapus caudacutus)

Potential Roosting/foraging Woodland areas. 403.48

Foraging only Above woodlands, regrowth or cleared paddocks. 1,174.98
Australian painted snipe
(Rostratula australis)

Potential Breeding Small exposed islands within freshwater wetlands with a combination of exposed muddy
areas, dense tall or low vegetation cover (DoEE, 2020).

0.0

Foraging/roosting Freshwater wetlands with areas of bare wet mud and both upper and canopy cover nearby
(DoEE, 2020).

8.10

Foraging only Ephemeral shallow waterbodies including gilgai. 37.13

Mammals

Greater glider
(Petauroides volans)

Known Breeding/denning/foraging Remnant, highly connected eucalypt woodlands containing 2-4 hollows/ha, medium-large in
size (>10 cm) (DoEE, 2020).

161.98

Foraging/dispersal All other remnant, connected eucalypt woodlands within 120m of breeding/denning habitat
(DoEE, 2020).

25.34

Koala
(Phascolarctos cinereus)

Likely Refuge/foraging Remnant and HVR vegetation with at least two koala food trees, OR one koala food tree with
>50% cover, on Land Zone 3 OR >200 ha contiguous.

221.77

Foraging only Other remnant and HVR vegetation with at least two koala food trees, OR one koala food
tree with >50% cover.

127.67

Dispersal All other remnant and HVR vegetation, or non-remnant areas with scattered canopy trees. 100.79
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Species Likelihood of
occurrence Modelling rules Area (ha) within

Project Site

Short-beaked echidna
(Tachyglossus
aculeatus)

Known Breeding/foraging Woodland areas (WetlandInfo, 2018). 473.75

Reptiles
Ornamental snake
(Denisonia maculata)

Potential Breeding/foraging Gilgai depressions and mounds (Department of Sustainability Environment Water Population
and Communities, 2011).

37.13

Dispersal Areas connecting gilgai habitat, within 1 km (DoEE, 2020). 163.59
Golden-tailed gecko
(Strophurus taenicauda
albiocularis)

Likely Breeding/foraging Open woodland and open forest with loose bark and hollow limbs (Cogger, 2014). 164.80

Migratory birds
Fork-tailed swift
(Apus pacificus)

Likely Foraging/dispersal Remnant, HVR, regrowth and non-remnant vegetation (aerial only). 2,737.14

Caspian tern
(Hydroprogne caspia)

Potential Foraging Natural and artificial wetlands with muddy margins DoEE, 2020). 11.16

Satin flycatcher
(Myiagra cyanoleuca)

Potential Breeding Eucalypt forest and woodlands, at high elevations (typically breed in south-eastern Australia)
(DoE, 2015).

0.0

Foraging Woodland areas. 473.75
Glossy ibis
(Plegadis falcinellus)

Known Breeding Wetlands with tall dense stands of emergent vegetation, low trees or bushes (del Hoyo, Elliot
and Sargatal, 1992) mostly in the Channel Country (DoEE, 2020).

0.0

Foraging Wetlands with either shallow or deep waters (DoEE, 2020). 11.16
Rufous fantail
(Rhipidura rufifrons)

Likely Breeding Dense wet forests – rainforests, mangroves, the wet fern gullies in eucalypt forests and other
dense vegetation (DoE, 2015).

0.0

Foraging Dry forests and woodlands, including regrowth (DoE, 2015). 473.75

Latham’s snipe
(Gallinago hardwickii)

Potential Foraging/roosting Wetlands with either shallow or deep waters fringed with dense low vegetation (DoEE,
2020).

19.26
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13.4.8 Wetlands and watercourses
The Project Site contains watercourse features with stream orders ranging from one to eight. The Nogoa River,
stream order 8, bisects the Project Site meandering west to east. Riparian vegetation along the Nogoa River
is dominated by eucalypt species particularly Eucalyptus camaldulensis. Other species noted within the
fringing riparian canopy include Corymbia tessellaris (Moreton Bay ash), Casuarina cunninghamiana and
Eucalyptus coolabah. A grassy understory is common along the Nogoa River and is populated by a mix of
native and exotic species. Woody and perennial exotic species are also prevalent along the Nogoa River due
to consistent water flow from upstream releases.

A minor unnamed non-perennial Nogoa River tributary, stream order 7, drains the southern section of the
Project Site and joins the Nogoa River to the east of the Project Site boundary. It is bounded by irrigated
farming land within the Project Site. Water was noted within this watercourse during the spring survey (October)
in the absence of substantial rainfall since July. This suggests standing water may be available in several
reaches of the watercourse for some time after rainfall events. This drainage feature contains section of
riparian vegetation with a canopy dominated by Eucalyptus coolabah or Acacia harpophylla with Eucalyptus
coolabah emergent. As with the Nogoa River the understory is heavily infested with invasive species such as
Ricinus communis*, Parkinsonia aculeata*, Megathyrsus maximus* and Cynodon dactalyon*.

Mosquito Creek, Stream order 4, drains to the Nogoa River from the north-west. Riparian vegetation along
Mosquito Creek is dominated by Eucalyptus coolabah. Flora species diversity is low in sections due to
competition from exotic flora, particularly Parkinsonia aculeata and Patersonia occidentalis. Vegetation is
highly modified due to evident heavy grazing and vegetation trampling by access of stock for watering.

Smaller watercourse features, stream order 1 and 2 occur north and south of the Nogoa River and drain to
Mosquito Creek and the Nogoa River. During the autumn and spring surveys these watercourses were isolated
pools or without standing water and likely only flow after significant rainfall. Riparian vegetation along these
smaller watercourses is dominated by Acacia harpophylla and occasionally Eucalyptus coolabah. As with
Mosquito Creek these watercourses are highly impacted by grazing and extensive erosion evident in several
areas in the north western section of the Project Site.

Although farm dams were present within the Project Site, these were not considered wetlands due to the lack
of diagnostic wetland characteristics.

13.4.9 Groundwater dependent ecosystems
Ecosystems that are dependent on groundwater or that may be affected by change in groundwater quality and
levels are referred to as groundwater dependant ecosystems (GDEs). GDEs can be classified into three broad
types:

· aquifer and cave ecosystems (subterranean GDEs)
· ecosystems dependent on the surface expression of groundwater (aquatic GDEs, including river

baseflow systems, springs and swamps)
· ecosystems dependent on the subsurface presence of groundwater (terrestrial GDEs, including some

riparian vegetation communities) (Doody, Hancock and Pritchard, 2019)(Bureau of Meteorology,
2020b).

Terrestrial GDEs require groundwater access either on a permanent or intermittent basis to maintain their
communities of plants and animals, ecological processes and ecosystem services (WetlandInfo, 2012).
Terrestrial GDE features can include riverine or floodplain wetlands and REs. Terrestrial GDEs may be
indicated by prolonged vegetation vigour during times of lower surface water availability (WetlandInfo, 2012).
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Following a review of the Groundwater Dependant Ecosystem Atlas (BOM, 2020) and GDE spatial data from
QSpatial (2020), there is low confidence of terrestrial GDE areas within the Project Site. Areas around the
Nogoa River and unnamed tributaries, Mosquito Creek and Winton Creek are all mapped as having low
confidence of terrestrial GDE areas.

Four vegetation communities have been identified to potentially use groundwater to meet vegetation water
requirements. There communities include:

· RE 11.3.1 HVR Acacia harpophylla low open forest on alluvial plains
· RE 11.3.1 Acacia harpophylla open forest on alluvial plains
· RE 11.3.3 Eucalyptus coolabah woodland on alluvial plains
· RE 11.3.25 Eucalyptus camaldulensis woodland fringing drainage lines.

In addition to the GDE desktop assessment, ground truthing surveys included assessment for presence of
GDEs as detailed in Section 13.3.2.1. A summary of the GDE ground truthing results is provided below.
Vegetation communities validated to be dominated by Acacia harpophylla (RE 11.3.1) within the GDE mapping
and on alluvium areas within the Project Site are considered unlikely to be terrestrial GDEs. No floristic
indicators were found to be present to suggest a potential use and reliance on groundwater within the alluvium.
Based on these factors and field observations there is a low likelihood that this community is a terrestrial GDE.

The Eucalyptus coolabah (RE 11.3.3) community within the Project Site was found to contain wetland indicator
flora species. However, based on observed condition and signs of water stress within the community,
particularly during the field surveys that occurred after the dry season, the community does not appear to be
accessing more permanent groundwater sources. Based on these factors and field observations there is a low
likelihood that this community is a terrestrial GDE.

The Eucalyptus camaldulensis woodland within the Project Site was found to be in good condition with no
evidence of water stress, and dominated by wetland indicator flora species, including within the canopy layer.
Eucalyptus camaldulensis is able to develop vertical roots to a depth greater than 10 m, which may allow some
larger individuals to access potential occurrences of groundwater. As such the species is considered to be
phreatophytic. However the hydrogeological characteristics of the alluvium groundwater within the Project Site
are not highly suitable for use by the community. Based on these factors and field observations there is a low
likelihood that this community is a terrestrial GDE.

Vegetation communities outside of the Project Site along the tributaries of Crinum Creek are likely to comprise
a similar floristic composition and condition as the communities within the Project Site. It is also likely that they
are subject to a similar hydrogeological setting and, therefore, have a low likelihood of being a terrestrial GDE.
As part of the groundwater impact assessment for the Project, 23 shallow alluvial bores were drilled in the
alluvium, of which nine were dry at the time of drilling indicating intermittent perched water within the alluvium.
Water levels in the remaining bores ranged from 7.2 metres below ground level (mBGL) to 17.9 mBGL, with
an average of 13.8 mBGL.

Groundwater assessments have indicated there is limited suitable water for GDEs within the Project Site and
are also subject to limited drawdown from proposed underground mining operations due to the presence of
Rewan Group aquitard separating the alluvium from the target coal seams. Mapped GDEs are subject to a
similar hydrogeological setting and are considered to have a low likelihood of being present within the Project
Site.

13.4.10 Connectivity
The Nogoa River, Winton Creek, Crinum Creek and the tributaries of these watercourses provide east-west
fauna movement opportunities through the landscape. To the west of the Project Site, the Nogoa River
connects to the Belmah Resource Reserve, Lake Maraboon and Fairbairn State Forest Park. To the east of
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the Project Site, the Nogoa River connects to the Comet River to form the Mackenzie River, which then flows
into the Isaac River.

Outside of these riparian zones, movement opportunities within the Project Site are limited due to the cleared
landscape to the west, the existing Ensham Mine to the east and agricultural cropping to the south. Movement
opportunities for fauna to the north may occur in the patches of remnant vegetation and small creek lines that
connect up to a large ridgeline that runs along the western boundary of the Ensham Mine.

13.4.11 Environmentally sensitive areas
Datasets provided by DES were obtained to determine the location of ESAs in relation to the Project Site.

13.4.11.1 Category A ESAs
In Queensland, mining activities may not be undertaken in land comprising category A ESAs. There are no
category A ESAs within the Project Site.

13.4.11.2 Category B ESAs
Ground-truthing of the REs within the Project Site confirmed the presence of category B ESAs, comprising
REs with an Endangered biodiversity status, namely RE 11.3.1 – Brigalow (Acacia harpophylla) and/or belah
(Casuarina cristata) open forest on alluvial plains (Figure 13-9). Field validated category B ESAs within the
Project Site encompass a total area of 16.91 ha.

13.4.11.3 Category C ESAs

In Queensland, mining activities can be undertaken in category C ESAs. There are no category C ESAs
mapped within the Project Site.

13.4.12 MSES
MSES affected by the Project are presented below in Table 13-4.

Table 13-4 MSES values within the Project Site

Prescribed
MSES

Definition Comments

Regulated
vegetation

Prescribed regional ecosystems that are
‘endangered’ or ‘of concern’ regional ecosystems,
as defined under the VM Act.

A total of 16.43 ha of remnant ‘endangered’
RE 11.3.1 has been identified within and
scattered across the Project Site.
A total of 142.25 ha of remnant ‘of concern’
RE 11.3.3 has been identified within the
Project Site.

Prescribed regional ecosystem that is located
within the defined distance from the defining banks
of a watercourse identified on the vegetation
management watercourse map Act.

Watercourse features located within the
Project Site range from stream-order 1 to 8.
Utilising the field verified RE mapping, four
REs in remnant are located within the
defined distance of each relevant
watercourse.

Connectivity
areas

Areas of remnant vegetation outside urban areas
containing prescribed REs that are required for
ecosystem functioning.

A total of 403.48 ha of remnant vegetation
located outside an urban area occurs within
the Project Site.

Waterways
providing for fish
passage

Any part of a waterway that provides for passage
of fish regulated under the Fisheries Act 1994 for
the natural movement patterns of fish species
required to maintain the biological integrity of the
species.

Waterways that may provide for fish
passage are found within the Project Site.
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Prescribed
MSES

Definition Comments

Protected wildlife
habitat

an area of essential habitat on the essential habitat
map

an area of habitat (e.g. foraging, roosting, nesting or
breeding habitat) for an animal that is
Endangered, Vulnerable or a Special Least
Concern animal.

487 ha of essential habitat for the
ornamental snake is mapped by DES within
the Project Site, associated with the remnant
vegetation and the Nogoa River.
A number of protected wildlife are
considered to have a potential to occur
within the Project Site. 473.75 ha of potential
protected wildlife habitat is mapped within
the Project Site.
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13.5 Potential impacts
Information on the potential impacts associated with the Project are outlined below. Proposed mitigation to
minimise the potential impacts on ecological values are outlined in Section 13.6.

The planned development of the Project Site is to occur primarily underground with above ground clearing
avoided where possible. Minor surface disturbance is required in zones 1, 2 and 3 for exploration activities.
There will be a need for flaring infrastructure in Zone 2 and Zone 3 in areas of previously disturbed land.
Therefore, it is unlikely the Project will impact conservation significant species, ecological communities or
species habitats are expected to occur as a result of the Project.

13.5.1 Operational phase
Potential impacts often associated with the operational phase of underground mining projects are generally
associated with indirect disturbances, including:

· subsidence
· weed and pest incursion
· fauna strike
· contamination from spills
· alterations to hydrological regime
· dust, noise and light.

Impacts from subsidence may include soil movement, tension cracking or changes in drainage characteristics.
This can impact on vegetation and habitat causing tree mortality or die back, which can alter the structural
complexity of vegetation communities and the habitat that this may provide to conservation significant fauna
species, as well as increase the susceptibility to weed and pest incursion. Subsidence of the watercourses
within the Project Site may result in lowered sections of stream bed with abrupt changes in bed level or bank
failure and in-filling of the channel. This may alter natural water flow patterns and restrict the movement of fish,
especially during low flow conditions, potentially resulting in fish being stranded in impacted areas.

Subsidence modelling undertaken by Gordon Geotechniques (2020) determined that the predicted subsidence
above the panel pillars following secondary coal extraction in the Project Site is typically less than 40
millimetres (mm) which is consistent with the natural ground swell variation of up to 50 mm identified by the
DAWE. Subsidence reduces to typically less than 20 mm above the bell out pillars as they do not carry the full
tributary area load on the sides of the panels. As a consequence, surface cracking is not predicted above the
Project Site due to the predicted low levels of maximum surface subsidence.

Weed and pest incursion, fauna strike as well as contamination from spills can occur during operational phases
of mines through increased traffic, the transportation and movement of material and the storage of chemicals
and hydrocarbons required for operational equipment. Weed and pest incursion and contamination from spills
can degrade habitats and impact on fauna populations through increased predation. Fauna strike from moving
vehicles and machinery can impact on ground dwelling species, particularly those with poor mobility.

As all operational activities associated with the Project will be undertaken either below in the underground
operational area or above ground within the existing Ensham Mine footprint, these potential impacts will be
contained within the existing approved mining lease. As such the Project will not result in an increase in the
extent or severity of these potential impacts. These potential indirect impacts will continue to be managed in
accordance with Ensham Mines environmental management procedures.

No works are proposed to occur within the Nogoa River and tributaries within the Project Site. All water
requirements during the operational phase will be sourced from existing supplies and allocations for the
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Ensham Mine. Therefore, current environmental flows should not be impacted. Recharge rates into the
groundwater units in the Project Site will remain unchanged following the Project.

A review of the potential alluvial groundwater drawdown identified a conservative 0.5 m drawdown in the area
of mapped GDEs in the north west portion of Zone 1 and outside of Zone 3 adjacent to the existing Ensham
Mine open cut operations (refer to Figure 55 in Appendix F-1). Most of the predicted drawdown occurs around
the existing open-cut areas and rehabilitated landforms, which relates to the different timing of the water level
recovery after mining ceases. Drawdown to the north-west in Zone 1 is related to the coal sub-cropping at this
location. This drawdown intersects an area of low confidence GDEs. Therefore impacts to terrestrial GDEs as
a result of the Project are considered unlikely.

Coal mining operations can also generate substantial light, noise and dust from coal stockpiles, topsoil and
overburden. Whilst dust production, light and noise will still occur as operations continue at Ensham Mine, the
Project itself will not result in an increase of dust, noise and light above the current levels. No blasting will
occur during operations. Due to the transition from open cut operations to underground operations, it is
expected that dust, light and noise levels will not increase.

13.6 Mitigation measures
Direct or indirect impacts to conservation significant species or their habitats, or ecological communities are
expected to be minor given that the proposed surface disturbance and surface construction will be limited.
Minor clearing and surface construction will be in areas that avoid direct impacts to conservation significant
species, their habitats and ecological communities. Subsidence is not predicted to be material within the
confines of seasonal variation in surface levels. The Project itself is not expected to increase traffic numbers,
lighting, dust or noise beyond current conditions, and therefore the impacts during the operational phase of
the Project are expected to be minor. Measures to avoid significant impacts to MNES have followed the
mitigation hierarchy as set out below. Specific mitigation and monitoring measures currently employed at
Ensham Mine will continue for the Project to avoid/minimise any potential direct and indirect impacts.

13.6.1 Avoidance
The Project has been designed to utilise existing mining infrastructure at Ensham Mine. Minor surface
disturbance is required in zones 1, 2 and 3 for exploration activities. Existing infrastructure will be used for the
Project resulting in no disturbance required for Zone 1. Flaring infrastructure in Zone 2 and Zone 3 will be
located in areas of disturbed land. Therefore, the need for additional disturbance, including the clearing of
habitat within the Project Site to support the Project, has been avoided.

13.6.2 Minimise
The development of the Project will allow for mining at Ensham Mine to transition from open-cut operations to
expanded underground operations. In doing so disturbances associated with open cut mining will cease, which
will result in a reduction of impact levels associated with dust, light, noise and erosion.

13.6.3 Mitigate
Ensham Mine currently complies with the existing EA (EPML00732813, dated 3 September 2020) through the
adoption of established site control and monitoring measures. Consistent with current practice at Ensham
Mine, the following mitigation measures are proposed to be used throughout the duration of the Project:

· maintain dust suppression in accordance with the existing dust management plans: Air Quality Monitoring
and Maintaining and Watering Mine Roads

· maintain noise and ground vibration management measures in accordance with the existing management
plan: Noise and Blast Monitoring
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· continue to undertake refuelling and chemical storage in accordance with the existing management plans:
Using Hazardous Substances, Servicing and Refuelling Equipment and Hydrocarbons

· invasive species management strategies, including vehicle washdowns and coordinating with Central
Highlands Regional Council for pest fauna controls, will continue to be implemented for controlling the
spread of invasive flora and pest fauna, particularly vehicles traversing the Project Site, as per the existing
Weed and Feral Animal Management plan.

Minor surface disturbance for exploration (i.e. drilling and 3D seismic) and flaring infrastructure (4 flares) is
proposed as part of Project. No vegetation clearing is anticipated to result from surface disturbance and flaring
infrastructure. Given the lack of surface disturbance, there is a low risk of any change to the current threats
posed by invasive flora and pest fauna species. The ongoing implementation of the Weed and Feral Animal
Management plan remains the key mitigation approach in relation to this risk.

13.6.4 Monitor
Ensham Mine currently complies with the existing EA. Monitoring measures that will be undertaken within the
Project Site are consistent with current practices and monitoring plans, including:

· annual LiDAR surveys to detect signs and impacts of any subsidence
· Air Quality Monitoring
· Noise and Blast Monitoring
· Weed and Feral Animal Management
· Land.

13.7 Residual impacts
13.7.1 State significant residual impact assessment
A state significant residual impact assessment in accordance with the criteria provided in the Significant
Residual Impact Guidelines (DEHP, 2014) has been undertaken for the Project, and is provided in Appendix
C-1 (Terrestrial ecology (flora)) and Appendix C-2 (Terrestrial ecology (fauna)). After considering potential
impacts, mitigation measures and the state significant residual impact assessment, the Project will not have a
significant residual impact on any MSES value. While subject to DES determination, as no direct or indirect
impacts are likely to occur as a result of the Project, offsets under the EP Act are unlikely to be required.

13.7.2 Commonwealth EPBC Act significant impact assessment
The EPBC Act Policy Statement 1.1 Significant Impact Guidelines: Matters of National Environmental
Significance (Department of the Environment, 2013a) and Policy Statement 1.3 Significant impact guidelines:
Coal seam gas and large coal mining developments-impacts on water resources (Department of the
Environment, 2013b) provides the framework for the assessment of potential impacts upon MNES as well as
a process for determining the level of significance of impacts.

In accordance with the guideline, impacts on MNES are to be assessed utilising the broadest scope of
proposed action, with consideration to both direct and indirect impacts and proposed measures that may avoid
and reduce impacts. Significance is tested through a set a criteria stipulated in the guideline, which is tailored
to each MNES and for some values, the conservation status of the MNES. After considering potential impacts,
mitigation measures and significant impact guidelines, the Project will not have a significant impact on any
MNES value. The Project will require minor surface disturbance (i.e. drilling and 3D seismic) and flaring
infrastructure (4 flares) that will not impact EPBC Act or EP Act ecological values. Therefore, offsets under the
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EPBC Act are not proposed. Detailed assessments for each MNES value are provided in Chapter 25 (Matters
of national environmental significance).

13.8 Summary and conclusions
The terrestrial ecology values of the Project Site were assessed through both a desktop assessment and field
surveys undertaken in May 2019, October 2019, November 2019 and January 2020.

Approximately 2,263 ha of the total Project Site (2,737 ha) was validated to comprise non-remnant vegetation.
This is associated with either non-remnant woodland, grasslands mostly dominated by Cenchrus ciliaris*
(buffel grass), agricultural cropping land and mine rehabilitation areas. Remnant, HVR and regrowth vegetation
was also confirmed within the Project Site. This vegetation was categorised into eight communities and found
to be analogous to five different REs. This includes one RE with an endangered biodiversity status.

The habitat landscape within the Project Site has been significantly altered from its original state. Fauna habitat
that persists has been subject to disturbance from cattle grazing, selective clearing, weeds and pests. This
has led to a general lack of native understorey growth in the remnant woodlands. However, thinning has
resulted in an accumulation of ground habitats in the form of logs and large branches. Despite signs of habitat
degradation, several fauna habitat values exist.

Despite the disturbed nature of the Project Site, two conservation significant flora species, nine conservation
significant fauna species and six migratory species have either been confirmed or are considered to potentially
occur within the Project Site. One TEC was also confirmed within the Project Site.

Project impacts were assessed as minor to ecological values due to:

· minor surface disturbance (exploration) and minor surface construction (4 flares)
· no clearing of vegetation communities is required
· very low likelihood of subsidence, with the predicted subsidence (less than 40 mm) in line with the 50 mm

allowance for natural groundswell by IESC, and no surface cracking is predicted
· no increases of dust, noise and light will occur above the current levels
· no impact on water level or flow in the Nogoa River
· no change in risk associated with threat of invasive flora and fauna species.

Impacts to MNES and MSES values as a result of the Project are expected to be minor. Therefore, offsets
under the EPBC Act and the EP Act are not proposed for the Project.
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