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Abbreviations
Abbreviation

Description

Adani

Adani Mining Pty Ltd

AHD

Australian Height Datum, or mean sea level.

ASS

Acid Sulphate Soils

BioCondition

A vegetation condition assessment tool which provides a measure of how well a terrestrial
ecosystem is functioning for the maintenance of biodiversity values at a local or property
scale.

BOS

Biodiversity Offsets Strategy

CG

Coordinator-General

DEHP

Queensland Department of Environment and Heritage Protection (now superseded by DES)

DES

Queensland Department of Environment and Science

DoE

Commonwealth Department of the Environment (now superseded by DoEE)

DoEE

Commonwealth Department of the Environment and Energy

EA

Environmental Authority issued under the Environmental Protection Act 1994

EIS

Environmental Impact Statement

ELA

Eco Logical Australia Pty Ltd

EMP

Environmental Management Plan

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)

EPBC Approval

Approval granted by the Commonwealth under the EPBC Act

ER

Environmental Representative

GBRWHA

Great Barrier Reef World Heritage Area

GDEMP

Groundwater Dependent Ecosystems Management Plan

MNES

Matters of National Environmental Significance, as defined under the EPBC Act

NC Act

Queensland Nature Conservation Act 1992

NGBR

North Galilee Basin Rail Project; a 311 km section of the Carmichael Rail Project located
between Mistake Creek and the Port of Abbot Point

OAMP

Offset Area Management Plan

OUV

Outstanding Universal Value

RE

Regional Ecosystem

SDPWO Act

State Development and Public Works Organisation Act 1971 (Queensland).

SEIS

Supplementary Environmental Impact Statement, prepared in response to comments on the
draft EIS.

SEVT

Semi-evergreen Vine Thickets of the Brigalow Belt (North and South) and Nandewar
Regions

SMP

Species Management Plan

SP1

Separable Portion 1; a 77 km section of the Carmichael Rail Project located between the
Carmichael Mine and Mistake Creek

TEC

Threatened Ecological Community as defined under the EPBC Act

ToR

Terms of Reference
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Introduction

1

1.1

Ba c kg roun d

Eco Logical Australia (ELA) has been engaged by Adani Mining Pty Ltd (Adani) to develop a Species
Management Plan (SMP) for the construction and operation of the Carmichael Coal Mine in the Galilee
Basin of central Queensland and associated rail infrastructure (Carmichael Rail Network Pty Ltd) to the
Port of Abbot Point. The mine and rail components of the project are comprised of the following two
elements:
1. Carmichael Coal Mine and Rail Project, comprising the Carmichael Coal Mine and 77 km of rail
line known as Separable Portion 1 (SP1)
2. North Galilee Basin Rail (NGBR) Project, comprising 311 km of rail from the connection with SP1
to the Port of Abbot Point.
Collectively SP1 and NGBR comprise the Carmichael Rail Project. The Carmichael Coal Mine and Rail
Project and the NGBR Project have been assessed by the Commonwealth and Queensland governments
through separate Environmental Impact Statement (EIS) processes. Conditional approval of the
Carmichael Coal Mine and Rail Project was granted by the Queensland Coordinator-General on 8 May
2014 and the Commonwealth Minister for the Environment on 14 October 2015 (EPBC 2010/5736).
Conditional approval of the NGBR Project was granted by the Queensland Coordinator-General on 12
August 2014 and the Commonwealth Minister for the Environment on 14 October 2015 (EPBC
2013/6885).
The development of a SMP is a requirement of the Commonwealth and Queensland approval conditions
(refer to Section 1.6 of this document), to protect listed species of fauna, flora, ecological communities
and the Outstanding Universal Value (OUV) of the Great Barrier Reef World Heritage Area (GBRWHA)
from impacts associated with the mine and rail projects.
This document is a SMP for the Carmichael Coal Mine and offsite infrastructure components of the
development including quarries, workers accommodation, an airport, and water supply infrastructure.
These combined components of the development are hereafter referred to as the Project. The Species
Management Plans for the Black-throated Finch, groundwater dependent ecosystems, and the rail
components of the development being the Carmichael Rail Project (which includes both SP1 from the
Carmichael Coal Mine and Rail Project and the NGBR) – have been addressed in separate documents.
1.2

Rev i ew a nd upd at e of pl an ( J un e 20 1 9)

A review of this SMP was completed in June 2019 and a summary of amendments made are as follows:




Grammatical, structural and general administrative updates. This includes updating Department
names and legislation
Mapping updates to accurately reflect the final Project layout and the results of pre-clearance
surveys that have been conducted
Updates to management measures to:
o Link specific measures to Project approvals
o To provide necessary flexibility to administer management measures
o To incorporate the need for measures to be undertaken in accordance with stakeholder
negotiations
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Consolidation of management measures and monitoring that apply to all species in an upfront
section of the document. This eliminated repetition in species profile sections.

The amendments have been made in consideration of the Department of the Environment and Energy’s
(DoEE) ‘Guidance on ‘new or increased impact’ relating to changes to approved management plans under
Environment Protection and Biodiversity Conservation Act 1994 (EPBC Act)’ environmental approvals’
(the Guidance).
The Guidance assists approval holders and officers of the DoEE in determining whether or not a change
is likely to have a ‘new or increased impact’ on a protected matter and whether the revised management
plan should be submitted to the Minister for approval or if it can be implemented without further approval.
Specifically, the Guidance stipulates the following are considered unlikely to be a new or increased
impact:




Changes to the structure or layout of a plan or other administrative changes that are unrelated to
environmental impacts or risks
A change to a plan which does not affect EPBC Act protected matters
A clear improvement to a measure that avoids, mitigates or offsets environmental impacts.

Amendments to this SMP do not meet the definition of a ‘new impact or increased impact’. The
amendments do not provide a mechanism for new activities that may impact on protected matters, nor do
they increase risks or uncertainty associated with an impact. The majority of changes are administrative
in nature. They do not reduce the mitigation and management intent of the management measures and
will not create a level of unmitigated risk for any EPBC Act protected matter covered in the SMP. As such,
the amendments are consistent with the Guidance and the implementation of the updated plan does not
trigger a requirement to seek approval by the Minister.
1.3

Pu rpo s e of man ag em ent pl an

The purpose of the SMP is to reduce the environmental impacts of the Project on listed species and
communities, through the development of mitigation and monitoring measures for implementation prior to
construction, during construction, during operations and as part of the decommissioning process. The
management plans for each species and community are consistent with relevant guidelines and policies
on the protection of Matters of National Environmental Significance (MNES) under the EPBC Act, and the
management of threatened species listed under the Queensland Nature Conservation Act 1992 (NC Act).
Objectives of this SMP are as follows:








Describe practical measures to mitigate impacts of the Project (described in Section 2) on listed
species and ecological communities
Describe monitoring measures that will be implemented to assess the effectiveness of mitigation
measures, and inform adaptive management actions
Provide a consistent framework across the Project for the mitigation of risks to species and
ecological communities listed under Commonwealth and Queensland legislation
Collate relevant Project commitments relating to mitigation and monitoring of ecological values,
to assist in streamlining their implementation, the monitoring of compliance and reporting
Achieve consistency with other management plans for the Project, related to biodiversity offsets,
groundwater dependent ecosystems, the Black-throated Finch, construction activities and
operations
Achieve compliance with relevant Commonwealth and Queensland approval conditions.
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Pre-clearance surveys will be undertaken prior to the commencement of works. In locations where these
surveys confirm that no MNES or State-listed species will be impacted, specific mitigation and monitoring
measures for that location will not be required.
1.4

Re lat ion sh ip w it h ot h er m an ag em ent p lan s

Various other management plans will be developed and implemented to address the requirements of
approval conditions under Commonwealth and Queensland legislation. There will be some interaction
among the plans during construction and operations, as illustrated in Figure 1.
This SMP has been prepared to be consistent with the following management plans in various stages of
development:
Document

Approval Date

Approving
Agency

Notes

Biodiversity Offsets Strategy for the
Carmichael Coal Mine and Rail Project

7 October 2016
25 October 2016

DoEE
DEHP

Black-throated Finch Management Plan
for the Carmichael Coal Mine

18 December
2018
31 May 2019

DoEE

Draft Environmental Management Plan
for the Carmichael Coal Mine (Offsite)

N/A

N/A

Formal government approval not
required

Draft Subsidence Management Plan for
the Carmichael Coal Mine

N/A

N/A

Formal government approval not
required

Environmental Management Plan for the
Carmichael Coal Mine (Mine)

N/A

N/A

Formal government approval not
required

Groundwater Dependent Ecosystem
Management Plan (GDEMP) for the
Carmichael Coal Mine

9 April 2019

DoEE

Currently awaiting DES approval

Great Artesian Basin Offset Strategy

18 August 2016

DoEE

Species Management Plan Carmichael
Rail Project – NGBR Section

20 July 2016

DoEE and
DEHP

Species Management Plan Carmichael
Rail Project – SP1

20 July 2016

DoEE and
DEHP

N/A

N/A

Moray Downs West Offset Area
Management Plan

DES

Awaiting government approval

This was achieved by liaising with Adani and other companies preparing the management plans, and
where relevant, aligning the management and monitoring objectives.
Prior to Project commencement, an Environmental Management Plan (EMP) will be developed to address
management commitments within the SMP and will set out a detailed procedure for minimising
environmental impacts during construction and operational phases of the Project.
Other management plans will also be developed and implemented where required as part of the mine
and offsite infrastructure construction and operation.
This SMP is separate to a Species Management Program required under the Nature Conservation Act
1992, for tampering with a protected animal breeding place in Queensland. A Species Management
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Program authorises activities that will impact on breeding places of animals protected under the Nature
Conservation Act 1992. Adani will undertake a survey of animal breeding places prior to clearing activities
and develop a Species Management Program for approval, consistent with guidelines provided by DES.
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Figure 1 Flow chart showing the interactions among examples of key management plans and sub-plans for the Carmichael Coal Mine and associated rail network
projects
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1.5

St ru ct u re of t h is rep ort

This report has been structured to address the requirements of relevant approval conditions and to
facilitate practical implementation of management measures ‘on the ground’. A summary of key sections
is provided below:








A contextual description of the Project (Section 2)
Overview of the legislative framework and approval conditions to be addressed within the Species
Management Plan (Section 3)
General description of the existing environmental values in the mine Project Area (Section 4)
The general approach to the preparation of the management plan (Section 5)
Management plans for MNES and species listed under Queensland legislation (Section 6 and 7)
A discussion of the key outcomes of the management planning process (Section 8)
Arrangements for reporting and monitoring compliance with Species Management Plan actions
(Section 9)

Maps showing the location of Threatened Ecological Communities (TECs) and threatened species are
presented in Appendix A and Appendix B respectively. Appendix C provides an overview of other
management plans for the project and includes a link to where such plans may be found online. A
summary of the major findings of the EIS process in relation to TECs and threatened species is provided
in Appendix D. Maps showing the indicative locations of monitoring sites are provided in Appendix E.
Results of pre-clearance surveys undertaken to date are provided in Appendix F. No additional species
requiring incorporation in this SMP were recorded during the pre-clearance survey.

1.6

Comp li an c e w it h a pp rov a l co ndit ion s

Table 1 to Table 3 presents compliance matrices indicating where approval conditions and commitments
relevant to the SMP have been addressed within this report.
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Table 1 Carmichael Coal Mine and Rail Project EPBC Approval (EPBC 2010/5736) Conditions

EPBC
Condition
Number

Description Extract*
*Note – full description not included – refer to EPBC approval for completeness

Section of Plan

5

At least three months prior to commencement of mining operations, the approval holder must submit to the Minister for
approvals Matters of National Environmental Significance plan/s for the management of direct and indirect impacts of
mining operations on (MNESMP).
Note: If the MNESMP does not address specific future activities (e.g. possible additional seismic surveys or specific
mining stages) it should be updated in accordance with Condition 33.

Section 6 and
Section 7.

6

The MNESMP must incorporate the results of the groundwater flow model re-run (condition 23) where relevant, and
be consistent with relevant recovery plans, threat abatement plans and approved conservation advices and must
include:
(a)
A description of environmental values for each of the Matters of National Environmental Significance
addressed in the plan
(b)
Details of baseline and impact monitoring measures to be implemented for each of the Matters of National
Environmental Significance including control and impact sites to be monitored throughout the life of the
project. The monitoring must provide sufficient data to quantify likely impacts resulting from mining
operations, including subsidence and changes in groundwater levels, to set habitat management goals
(conditions 6e) and 6f)
(c)
Details of potential impacts, including area of impact on each of the Matters of National Environmental
Significance from mining operations, including impacts form:
(i)
Vegetation clearing
(ii)
Subsidence from underground mining, including subsidence induced fracturing and any changes to
groundwater or surface water flow
(iii)
Mine dewatering
(iv) Earthworks
(v)
Noise and vibration
(vi) Emissions (including dust)
(vii) Light spill and other visual impacts
(viii) Stream diversion and flood levees
(ix) Weeds and pests
(d)
Measures that will be undertaken to mitigate and manage impacts on Matters of National Environmental
Significance resulting from mining operations. These measures must include but not be limited to:
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For each MNES
chapter:
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Ecology and
Distribution
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Management
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f) Mitigation and
Management
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EPBC
Condition
Number

Description Extract*
*Note – full description not included – refer to EPBC approval for completeness
(i)

(e)
(f)

(g)

(h)
(i)

(j)
(k)

The use of fauna spotters prior to and during all vegetation clearing activities to ensure impacts on
Matters of National Environmental Significance are minimised
(ii)
Measures to avoid impacts on Matters of National Environmental Significance and their habitat located
in the Project Area, but outside areas to be cleared, constructed upon and / or undermined, including
adjacent to cleared areas
(iii)
Measures to rehabilitate all areas of Matters of National Environmental Significance habitat
(iv) Habitat management measures including but not limited to management of subsidence and
groundwater impacts of the project
Goals for habitat management for each relevant Matters of National Environmental Significance
A table of specific criteria for assessing the success of management measures against goals, and triggers for
implementing corrective measures if criteria are not met within specified timeframes. This table must include
but not be limited to measures relating to subsidence and groundwater impacts, including early warning
triggers for impacts on groundwater at the Doongmabulla Springs Complex and the Carmichael River. Goals
and triggers must be based on the baseline condition of the relevant Matters of National Environmental
Significance as determined through baseline monitoring (see Conditions 3b) and 6b)). Corrective measure
must include provision of offsets where it is determined that corrective management measures have not
achieved goals within specified timeframes (see Conditions 11m) and 11o))
An ongoing monitoring program to determine the success of mitigation and management measures against
the stated criteria in Condition 6f), including monitoring locations, parameters and timing. Monitoring for water
resources Matters of National Environmental Significance must include hydrogeological, hydrological and
ecological parameters
Details of how compliance will be reported
Details of how the MNESMP will be updated to incorporate and address outcomes from research undertaken
for Matters of National Environmental Significance under this and any state approvals, including updating of
goals, criteria and triggers (as required under Conditions 3c), 3d), 6e) and 6f)
Provisions to ensure that suitably qualified and experienced persons are responsible for undertaking
monitoring, review and implementation of the MNESMP
In the event that future baseline research required by the Queensland Coordinator-General (Appendix 1,
Section 3, Condition 1 of the Coordinator-General’s Assessment Report) identifies that the Mellaluka Springs
Complex provides high value habitat for the black throated finch, the approval holder must include
management measures to address impacts resulting from drawdown at the Mellaluka Springs Complex in the
MNESMP
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EPBC
Condition
Number

Description Extract*
*Note – full description not included – refer to EPBC approval for completeness
(l)

Section of Plan

Details of how, where habitat for an EPBC Act listed threatened species or community not previously
identified and reported to the Department is found in the Project Area, the approval holder will notify the
Department in writing within five business days of finding this habitat, and within 20 business days of finding
this habitat will outline in writing how the conditions of this approval will still be met (refer Condition 11j).

Table 2 Carmichael Coal Mine and Rail Project Coordinator-General’s Report

Number

Description Extract*
*Note – full description not included – refer to Coordinator-General’s Report for completeness

Section of Plan

Section 2,
Recommendation 2
Threatened Species

(a) Prior to the commencement of construction, a suitably qualified person must develop and document
impact mitigation and management measures that maximise the ongoing protection and long-term
conservation of threatened species known or likely to occur within the project area, outside of the proposed
mining lease.
(b) Mitigation and management measures under recommendation 2(a) must:
(i) detail actions and procedures to be followed during the pre-construction, construction, operational and (if
appropriate) rehabilitation phases of the project
(ii) be supported by a program of monitoring, reporting and review to facilitate adaptive management of the
actions and measures, should it be required
(iii) detail how the project will comply with all relevant provisions of the Nature Conservation Act 1992 (Qld).
(c) All identified impact mitigation and management and reporting and monitoring measures documented in
(a) and (b) must be implemented for all stages of the project’s construction and operations.

Section 5.3.
Sections 6 and 7.

Table 3 Carmichael Coal Mine and Rail Project Adani Commitment

Number

Description Extract*
*Note – full description not included – refer to Coordinator-General’s Report for completeness

Section of Plan

P6.30

Monitoring events will commence at least one year before mining operations (in order to continue a baseline
understanding of existing conditions), and continue for at least two years after mining operations are completed.

Section 5.4
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Number

Description Extract*
*Note – full description not included – refer to Coordinator-General’s Report for completeness

P6.58

Project Land Management (Flora and Fauna) Plan
Key actions
•
Identify priorities for further field studies and targeted research in the Study Area.
•
Undertake mapping on and offsite to identify areas to be managed under this plan (and the sub-plans listed
below). This should be done in consideration of staged Project operations.
•
Identify parts of the Study Area that should be targeted for ecological management, so as to enhance the value
of these areas. This should be done in consideration of staged Project operations.
•
Develop monitoring programs, research projects and natural resource management trials to inform flora and
fauna management.
•
Incorporate the findings of onsite research and monitoring into management activities (as detailed in sub-plans
listed below).
Timeframes
•
Overarching management plan (and the component sub-plans) listed will be prepared prior to the
commencement of Mine operations.
•
The actions detailed in this overarching management plan (and its component sub-plans) will be implemented
throughout the Mine’s operation phase.
•
Five yearly revision and updating of this plan (and its component sub-plans) will be undertaken to reflect
regulatory and environmental circumstances, and will incorporate the most up to date scientific information,
including that collected from ongoing research and monitoring programs at and near the Study Area.

P6.59

Project Vegetation Management Plan
Key actions
•
Map areas of remnant vegetation to be managed, in for each of the staged Project operations.
•
Develop and implement a monitoring protocol, involving demarcated sites in managed areas within the Study
Area, and reference sites outside of the Study Area.
•
Collaborate with research institutions to determine a program to identify remnant vegetation changes resulting
from subsidence, with the objective of informing management of this process and retaining environmental
values.
Timeframes
•
Management plan to be prepared prior to commencement of Project operations.
•
Plan’s actions to be implemented throughout life of Mine operations.
•
Five yearly revisions and updating of this plan based on currency of information available.
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Appendix B.
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Sections 6 and 7.
Section 5.4.
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Number

P6.60

M4.22

Description Extract*
*Note – full description not included – refer to Coordinator-General’s Report for completeness
•
Initiate program at commencement of underground mining operations.
Project Species Specific Management Plan(s)
Key actions
•
Develop and implement programs to provide a greater level of detail on the ecology of threatened species at the
Study Area – to be undertaken in collaboration with applicable research organisations, conservation groups and
government agencies.
•
With respect to the black-throated finch (southern), research initiatives (and habitat management) to be directed
by the recovery actions presented in the National Recovery Plan for the Black-throated Finch Southern
Subspecies (Black-throated Finch Recovery Team, 2007).
•
Manage habitats at (and in the vicinity of) the Study Area, in accordance with the findings of ongoing research at
the site.
•
Implement a monitoring program to review the efficacy of management actions.
Timeframes
•
Implement targeted ecology and threatened species programs prior to and during Mine operations.
•
Five yearly revisions and updating of this plan based on currency of information available.
Pre-clearance surveys will be undertaken in areas identified as potential habitat for threatened species, prior to
commencement of clearing. In areas where these surveys indicate the presence of habitat features observed to (or
with the potential to) provide habitat for these species, a fauna spotter catcher will be engaged to accompany clearing
crews. Habitat features identified during the pre-clearance survey will be thoroughly checked by fauna spotter-catcher
prior to clearing. Provision for the relocation of fauna will be made prior to the commencement of clearing.
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2

Project Description

The Project involves construction of a greenfield coal mine in the Galilee Basin over Mining Leases 70441,
70505 and 70506. The mine site is located approximately 160 km north-west of Clermont, with mining to
be conducted using both open cut and underground mining methods. Offsite infrastructure to support the
mine will include a workers accommodation village, a permanent airport site and water supply
infrastructure. The total disturbance area will be approximately 28,000 ha for the mine and 1,300 ha for
the offsite infrastructure. Coal will be transported by rail to the Port of Abbot Point for export (Figure 2).
The operational mine life will be approximately 60 years, with a production rate peaking at 60 Mtpa.
The open cut mine will have a capacity of 40 Mtpa and will be located along the eastern section of Mining
Lease 70441. The open cut mine will be operated primarily using truck shovel/excavator methods. A
series of open cut pits will be progressively mined. During the early stages of developing each mine pit,
overburden will be transported to out of pit dumps, where it will be profiled and rehabilitated. A proportion
of this material will be used to re-profile the high-wall of the final voids (Adani 2012).
The underground mine will operate concurrently with the open cut pits, to provide for coal blending and
ensure continuity of production. The underground mine will comprise independent underground longwall
mines, producing approximately 20 Mtpa of product. Each underground mine will be serviced by above
ground infrastructure.
All run of mine coal will be transported by truck and/or overland conveyor to a centralised coal handling
facility, where the high-ash portion will be washed for blending with the bypass coal (un-washed coal).
Coal will be stockpiled prior to loading on trains for transportation by rail. The channel and riparian zone
of the Carmichael River will be preserved and the adjacent pits protected from flooding events by a levee
(Adani 2012).
All offsite infrastructure to support the operation of the mine will be located on the Moray Downs Pastoral
Lease (Lot 662 on SP303569) to the east of the mine. The workers accommodation village will be located
approximately 12 km east of the Mine and accessed via the upgraded and realigned Moray Carmichael
Road. The village will accommodate construction and operational workforces for the Mine. All
recreational, health and safety requirements to support workers will be provided at the village.
The permanent airport will be located approximately 5 km west of the workers accommodation village and
will provide access for fly-in-fly-out workers. Offsite water supply infrastructure will enable the extraction,
storage and delivery of water during the construction and operation phases of the mine.
2.1

M ine St a gin g

The Project will be implemented in several stages. An understanding of the Project stages and timing is
important for developing appropriate management and mitigation measures to address potential impacts
of the Project on significant species and habitat. The total Project Area (Mining Lease Area) is
approximately 45,000 ha out of which approximately 28,016 ha will be disturbed in several stages for
open cut mining, underground mining and mine infrastructure (including water storage, tailings drying
cells, diversion drains and levees). The initial areas of disturbance will be required for opening up of box
cut areas for open cut and underground mining and areas required for mine infrastructure. The details of
the staged disturbance are provided in Table 4. It is evident from Table 4 that areas will be disturbed in a
phased manner and will only be cleared commensurate with development of the project within each stage.
Some areas of the mining lease will not be impacted by mining activities. Where species habitat occurs
in these areas, management will be to maintain and/or aim to improve the habitat condition.
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Key elements of the Project and their relative timing are summarised in the following sections.
Table 4 Details of staged disturbance areas
Disturbance Areas (Ha)
Disturbance domain

Area (Ha)
Year 1-10

Year 11-20

Year 21-30

Open cut mining (including pits, slopes
voids and out of pit spoil dumps)

16,640.24

10,332.66

3,682.75

2,624.83

Underground mining (subsidence
areas)

7,786.76

1,931.95

3,030.16

2,824.65

Infrastructure area (including water
storage, tailings drying cells, diversion
drains and levees)

3,589.93

3,403.89

174.82

11.22

Total

28,016.93

15,668.50

6,887.73

5,460.70

56%

25%

19%

% disturbance

2.1.1

Open cut mining operations

Open cut mining operations include extraction of coal from the ground as well as any immediately
associated activities, including initial clearing of vegetation, removal and storage of overburden, storage
of coal and dewatering, but not including exploratory surveys or the construction or operation of transport,
accommodation or power generation infrastructure.




The open cut mines consist of six pits from north to south of the Mining Lease area
Pits B, C, D and E are located to the north of the Carmichael River.
Pits F and G are located to the south of the Carmichael River.

Open cut mining activities will be carried out in three stages of the project across 60 years of life of the
project. Stage 1 of open cut mining is defined as year 1-10 and includes all associated activities such as
box cut excavation, formation of haul roads, forming of out of pit spoil dumps and building mine related
infrastructure like CHPP, ROM, product coal storage areas, water infrastructure and waste storage
facilities.
Activities associated with mining operations north of the Carmichael River are anticipated to commence
in Year 1 (early stages of the Project). In this area open cut Pits D and E will be opened up initially during
the first year of the start of mining. During later years, additional Pits B and C will be opened up to the
north of the mining lease area.
Mining operations south of the Carmichael River are anticipated to commence in Year 8 (i.e., 7 years after
the commencement of mining operations north of the Carmichael River). In this area open cut Pits F and
G will be opened up and will continue till the end of project life.
2.1.2

Underground Mining

Underground mining will be completed in three stages across the 60 year life of the Project. Stage 1 of
underground mining is defined as Years 1-10 and includes all associated activities including box cut
excavation, portal construction, long wall construction and longwall panel mining. Multi seam mining within
the first underground mine will occur during this time. Stage 2 of underground mining will occur from
approximately Year 11-23 and Stage 3 will occur from approximately Year 24 and beyond.
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Figure 2 Map showing the location of the Project.
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3

Legislative and Regulatory Framework
3.1

Ap p rov a l co ndit ion s re l ev ant to m an ag em ent pl an s

There are multiple Commonwealth and Queensland approval conditions that require Adani to prepare a
SMP, describing how potential impacts of the Project on ecological values will be mitigated and monitored.
This report addresses the requirements of these conditions for both Commonwealth and Queensland
legislation.
While it is convenient and practical to consider the Carmichael Coal Mine and Offsite Infrastructure
development as a single project for the development of a SMP, it is important to recognise that this is only
part of the Carmichael Coal Mine and Rail Project, which also includes 77 km of rail line (SP1). There are
separate approvals for the Carmichael Coal Mine and Rail Project under the EPBC Act and from the
Queensland Coordinator-General. Approval conditions relating to the mine and offsite infrastructure
aspects of the development only have been addressed within this document. Conditions relevant to rail
components of the Carmichael Coal Mine and Rail Project have been addressed separately.
An inventory of all relevant Commonwealth and State approval conditions is provided in Section 1.6, with
a description of the location within this report where each condition has been addressed. As noted in
Section 1.4, management plans for certain environmental values are being developed separately and are
not addressed within this report. Such arrangements are also specified within Section 1.6.
3.2

Ke y l egi sl at ion

Assessment of the Project by the Commonwealth Government occurred through the EIS process under
the Commonwealth EPBC Act. This assessment considered potential impacts of the Project on MNES,
such as federally-listed threatened species, migratory species, and threatened ecological communities.
Assessment of the Project by the Queensland Government occurred through the EIS process under the
State Development and Public Works Organisation Act 1971 (SDPWO Act). This act provides for the
assessment of ‘coordinated projects’ by the Coordinator-General, while considering other Queensland
legislation relevant to the activity, including the:
 Environmental Protection Act 1994
 Planning Act 2016
 Water Act 2000
 Fisheries Act 1994
 Nature Conservation Act 1992
 Vegetation Management Act 1999
Adani began formal environmental assessment of the Carmichael Coal Mine and Rail Project in 2010,
through preparation of an EIS, to address the Commonwealth and Queensland government approval
requirements. The Project was declared a 'significant project' under the SDPWO Act requiring an EIS and
was assessed to be a 'controlled action' requiring assessment and approval under the EPBC Act.
The Carmichael Coal Mine and Rail Project was subsequently approved by the Queensland CoordinatorGeneral on 8 May 2014, subject to several conditions. The project was approved by DoEE on 14 October
2015, subject to several conditions.
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Existing Environment

4

This section provides a general description of the ecological values of the Project Area which are relevant
to the development of the Species Management Plan.
4.1

Env i ro nm ent al s et t in g

The Carmichael Coal Mine is located in central Queensland within the Burdekin catchment. It covers the
boundary of the Brigalow Belt and Desert Uplands bioregions of Queensland. The Brigalow Belt North
and Desert Uplands bioregions are semi-arid, and located in the tropics where summer rainfall dominates,
with distinct wet and dry seasons.
The Brigalow Belt North Bioregion is a large and complex area characterised by clay soils with forests
and woodlands dominated by brigalow (Acacia harpophylla), eucalypts and grasslands. The general land
types include undulating rugged ranges to alluvial plains (Young et al. 1999, Bastin 2008). The Desert
Uplands Bioregion is characterised by sandstone ranges and sand plains, with thick eucalypt and acacia
woodlands, often with a spinifex understory (Bastin 2008). Each of these bioregions is further divided into
subregions based on land forms.
The Project Area is located in the Belyando Downs subregion of the Brigalow Belt North Bioregion, and
the Alice Tableland subregion of the Desert Uplands. The dominant vegetation communities in these
subregions are Silver-leafed Ironbark (Eucalyptus melanophloia) and Poplar Box (E. populnea)
woodlands on alluvial deposits, and Lancewood (Acacia shirleyi) and Bendee (A. catenulata) woodlands
on rocky hills and sandstone ranges (Sattler and Williams 1999). The Brigalow Belt North Bioregion is
also dominated by Brigalow and Gidgee (A. cambagei) woodlands on fine soils, and Queensland
Bluegrass (Dichanthium sericeum) grasslands on alluvial deposits; whilst the northern reaches of the
Alice Tablelands are dominated by White’s Ironbark (E. whitei) and Reid River Box (E. brownii) (Sattler
and Williams 1999).
The predominant land use of the region is beef cattle grazing, which covers over 90% of the total area
(Bastin 2008). Other land uses include conservation and minimal use, forestry, dryland agriculture,
horticulture, mining, and urban centres (Dight 2009). There are few major urban centres in the region,
with the largest being Bowen, Barcaldine, Collinsville, Alpha, Clermont, and Pentland (Bastin 2008). The
Project Area is approximately 320 km west of the coast of central Queensland.
The mine is located within the Carmichael River sub-catchment of the Belyando Basin in the Burdekin
Catchment. The Belyando Basin is characterised by generally low relief floodplains drained by braided
channels and surrounded by wide alluvial plains (Dight 2009).
4.2

E col ogi c al v a lue s

There is little conservation tenure in the Brigalow Belt North and Desert Uplands bioregions. Ecological
communities and habitat types that occur within the region or the Project Area, and are of relevance to
the Project include:



The Brigalow (Acacia harpophylla dominant and co-dominant) Threatened Ecological Community
(TEC), listed under the EPBC Act, occurs within the Project Area
Endangered Regional Ecosystems (RE10.4.3, 10.9.3, 11.3.1, 11.4.6, 11.4.8 and 11.4.9),
particularly in the Bygana West Nature Refuge
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Remnant vegetation with high or very high ecosystem diversity and connectivity

Desktop surveys show that 962 vascular plants have been recorded in the Project Area, including 56
introduced species, of which 19 are weed species identified as priority for management within the Local
Government Area (GHD 2012b). This includes 13 threatened flora species (although none were recorded
in EIS surveys and the EIS assessed them as unlikely to occur at the mine. Waxy Cabbage Palm
(Livistona lanuginosa) is the exception and this is assessed separately in the GDEMP). Field surveys
confirmed 342 plant taxa, including 22 introduced plant species, two of which are declared plants –
Parthenium Weed (Parthenium hysterophorus) and Prickly Pear (Opuntia tomentosa), and one species
of conservation significance - the Waxy Cabbage Palm (Livistona lanuginosa; GHD 2012b).
Desktop surveys show that 372 fauna species have been previously recorded from the Project Area,
including 18 amphibian species (17 common native species, 1 introduced species), 84 reptile species (79
common native species, 5 threatened species), 55 mammal species (43 common native species, 3
threatened species, 9 introduced species), and 209 bird species (202 common native species, 5
threatened species, 1 introduced species).
Field surveys in 2010 and 2011 identified over 213 of these fauna species within the Project Area,
including 134 bird species (3 threatened species, 1 introduced species), 34 mammal species (6
introduced species), 34 reptile species (all native) and 11 amphibian species (1 introduced species).
Invasive animals are known to occur in the Brigalow Belt North and Desert Uplands bioregions. Five
declared invasive animals - feral dog (Canis lupus familiaris), feral cat (Felis catus), rabbit (Oryctolagus
cuniculus), feral pig (Sus scrofa), and cane toad (Bufo marinus) - and three other introduced animals –
house mouse (Mus musculus), black rat (Rattus rattus), and mallard (Anas platyrhynchos) – were
recorded in the Project Area in 2010 and 2011 (GHD 2012b).
4.3

Ap p rov a l co ndit ion s

The Project footprint provides habitat for a variety of threatened species, listed under the EPBC Act or
the NC Act. State and Commonwealth approval conditions require the development of management plans
for those species and ecological communities that were considered most likely to be affected by the
Project.
For the Commonwealth approval, these species and communities are as follows:









Black-throated Finch (southern; Poephila cincta cincta) - Endangered
Squatter Pigeon (southern; Geophaps scripta scripta) - Vulnerable
Ornamental Snake (Denisonia maculata) - Vulnerable
Brigalow (Acacia harpophylla dominant and co-dominant) TEC - Endangered
Yakka Skink (Egernia rugosa) -– Vulnerable
Koala (Phascolarctos cinereus) – Vulnerable (listed subsequent to referral in May 2012)
Waxy Cabbage Palm (Livistona lanuginosa) - Vulnerable
Doongmabulla Springs Complex – Nationally Important Wetland

Detailed management plans for the Black-throated Finch and the Waxy Cabbage Palm and
Doongmabulla Springs Complex (assessed together in the GDEMP) are being developed separately and
are not covered within this document.
For the State approval, the Coordinator-General recommended in Section 2 of Appendix 2 of its report
that a SMP be prepared for all threatened species known, or likely to, occur within the Project Area,
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outside of the mining lease. Within the mining lease, Adani has committed to a range of environmental
management measures to reduce impacts on threatened species.
A list of matters to be addressed by the SMP was developed for threatened and Special Least Concern
species ‘confirmed to be present’ or ‘likely to occur’, as follows:














Black-throated Finch (southern; Poephila cincta cincta) – Endangered (addressed in separate
plan)
Squatter Pigeon (southern; Geophaps scripta scripta) - Vulnerable
Ornamental Snake (Denisonia maculata) – Vulnerable
Yakka Skink (Egernia rugosa) - Vulnerable
Eastern Great Egret (Ardea modesta) – Special Least Concern
Echidna (Tachyglossus aculeatus) – Special Least Concern
Grey Falcon (Falco hypoleucos) – Near Threatened
Koala (Phascolarctos cinereus) – Special Least Concern
Rainbow Bee Eater (Merops ornatus) – Special Least Concern
White-throated Needletail (Hirundapus caudacutus) – Special Least Concern
Black Necked Stork (Ephippiorhynchus asiaticus)
Cotton Pygmy-goose (Nettapus coromandelianus)
Little Pied Bat (Chalinolobus picatus)

On 12 December 2014, there were legislative changes affecting the conservation status of some of these
species under the NC Act, with the status of the Little Pied Bat, Cotton Pygmy Goose and Black Necked
Stork downgraded to ‘Least Concern’. Management plans for those species are therefore no longer
required under the State approval process.
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5

General Approach
5.1

O v erv i ew

A summary of the management planning process is provided in Figure 3. The desktop assessment and
pre-clearance surveys/baseline monitoring stages are used to confirm the information in the EIS regarding
the presence of threatened species and communities. In the event that new species or TECs are found,
then DoEE and/or DES will be notified within five business days and Adani will outline how the conditions
of this approval will still be met within 20 business days. This will include updating the SMP for reassessment, based on the new information. Changes may also be required to the offsets strategy.
Once implementation of the management plan commences, monitoring is undertaken by a suitably
qualified person (see Section 9.3 for details), to determine the effectiveness of mitigation measures. If
mitigation measures are ineffective at preventing signficant impacts on threatened species and
communities, then they are reviewed in consultation with DoEE and/or DES. Enhanced mitigation
measures are implemented, and monitoring is undertaken to determine their effectiveness. This process
is referred to as the adaptive management loop. If significant impacts are not detected by the monitoring
program, then results are reported to DoEE and DES.
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Figure 3 Summary of management planning process
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5.2

M et hod

ELA established a team of experienced ecologists with local knowledge of the Project Area and its species
and communities to develop the SMP. The plan’s development was guided by relevant Commonwealth
and State approval conditions, other legislative requirements for native flora and fauna, relevant species
recovery plans, and best-practice approaches to species management. The following key steps were
taken to develop the management plan for each threatened ecological community and species:











A review of the environmental values relating to the TEC or threatened species was conducted,
drawing upon the EIS studies, published literature and relevant database searches
The impacts from a range of activities associated with construction and operation of the Project
were considered, including vegetation clearing, subsidence, mine dewatering, earthworks, the
generation of noise and vibration, emissions such as dust, light spill and other visual impacts,
stream diversion and flood levees and the spread of weed and pest species.
Measures to mitigate the impacts of the Project on the community or species were described,
including at locations adjacent to areas of direct disturbance. Mitigation measures were informed
by commitments within the EIS, and the technical knowledge and experience of ecologists
developing the plans.
An approach to monitoring communities or species was developed for a variety of project stages.
These included before the commencement of work (baseline monitoring and pre-clearance
surveys), monitoring of impacts during construction, assessing recovery post-construction and
monitoring the impacts of ongoing operations.
Goals, triggers and corrective actions were developed for mitigation measures, to establish a
framework of adaptive management for communities and species with the potential to be affected
by the Project.
An ongoing system of monitoring was described to determine the effectiveness of the mitigation
measures.

Consideration was also given to the potential for impacts at a landscape level and groups of similar
species, as Project impacts may not necessary be manifested on individual communities or species in
isolation. The findings of the management planning process for each threatened community and species
were described in a separate section of this report.

5.3

M it igat i on m e a su re s

While some threatened communities or species will have specific mitigation measures that are
implemented to reduce Project-related impacts on those values, there are some mitigation measures that
are generic and relevant to all species and ecological communities. For example, pre-clearance surveys
will provide information on the composition and area of vegetation and habitat to be disturbed prior to
construction works, mitigating the risk of disturbing environmental values that were not identified during
the EIS process.
A description of the generic mitigation measures applying to all communities and species is provided in
Table 5 and Table 6. Management plans have a simplified description of these mitigation measures where
applicable, to avoid repetition throughout the report. Additionally, specific mitigation measures which are
tailored to protect the threatened community or species and build upon the generic mitigation measures
are described within each SMP. Many mitigation measures are derived from those developed within other
environmental management plans. A summary of project environmental management plans and a link to
their location is provided in Appendix C.
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Table 5 Generic mitigation measures to be implemented across the Project Area.
Objectives

Actions
Education

Educate staff and contractors about the
presence and identification of threatened
species, and maintain awareness during
construction and operations.





Reduce the magnitude of disturbance to
threatened communities and threatened
species within the Project Area.

Determine the environmental baseline,
prior to construction activities.
Identify threatened communities or species
and critical microhabitats (e.g. nests and
burrows) not previously identified in the
area, prior to their disturbance.
Avoid the disturbance of threatened
ecological communities and threatened
species and their habitat, where possible
(i.e., for the location of supporting
infrastructure).
Monitor compliance with approval
conditions.

Minimise impacts of construction on
threatened communities and species.
Identify threatened fauna species not
previously identified within the Project
Area.

Minimise impacts on threatened
communities and species, and their habitat.
Promote post-construction recovery of the
natural ecosystem.
Maintain ecosystem functionality.

No net loss of threatened communities and
species.
Maintain the integrity of ecological habitats
within the region.

Reduce the impact of lighting on
threatened species during construction and
operation.
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Induction program for staff and contractors about
threatened species, their habitats and identification.
Identification posters in prominent work locations to
maintain awareness.
Implement sound land management practices.

Minimise placement of infrastructure in threatened
communities and threatened species habitat


There will be some discretion in the precise location of
some infrastructure. Where possible, such infrastructure
will be located in areas which avoid disturbance to
ecological values.

Undertake pre-clearance surveys




Conduct surveys of vegetation and threatened species
habitat extent and condition. If habitat for an EPBC Act
listed threatened species or community not previously
identified and reported to DoEE is found in the Project
Area update the SMP to incorporate this information,
prior to the commencement of any clearing or
disturbance activities, consistent with EPBC Condition 6
(l) and as described in Section 9.1.
Define the area (hectares) of threatened ecological
communities and threatened species habitat to be
cleared consistent with the requirements in Table 6 and
Table 8.

Use licensed fauna spotter-catchers during vegetation
clearing




Survey of area to be disturbed prior to and during
construction.
Fauna to be recorded and translocated to suitable habitat
adjacent to the disturbance area, where practical.
Fauna deaths and injuries to be recorded, and managed
in accordance with relevant guidelines.

Rehabilitate all temporarily disturbed areas (e.g. laydown
areas and turning circles)


All temporarily disturbed areas will be rehabilitated as
soon as possible following completion of use, where such
activity does not compromise the ongoing operation of
the project (e.g. increase bushfire risk).

Implement environmental offsets (for selected species and
ecological communities)


Offset the habitat values of threatened ecological
communities, and used by threatened species, within the
Project Area by securing ecologically equivalent areas
elsewhere.

Manage light pollution


Use directional lighting and strategic timing and
placement of lights to minimise light spill into known
threatened species habitat and TECs.
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Table 6 Mitigation and management measures for all species listed in this Plan
Goal (Impact)

Performance Criteria

Management Measures
Prior to the commencement of site works, any
conditions listed in the “Permit to Disturb” must be
implemented - e.g. clearing extents clearly marked,
trees/areas requiring protection clearly marked, or
barricaded. All vegetation clearing operations are to
be monitored for compliance by a suitably qualified
person, able to identify and clearly demarcate high
value MNES habitat.

Avoid unnecessary clearing
Vehicles will only drive on designated access tracks,
and the access tracks will be defined in the
Environmental Management Plan (EMP).
Temporary stockpile sites for soil and equipment,
access routes, laydown yards and other associated
infrastructure will be located in cleared areas, where
possible.
Access from outside the Project Area will be along
existing roads and tracks only.

Minimise loss of
habitat
Clearing of listed species
habitat (Mine Operations)
does not exceed
34 ha (Eastern Great Egret)
12,391 ha (Mine
Operations) and 30 ha
(Mine and Offsite
Infrastructure Construction)
(Squatter Pigeon)
19,917 ha (Mine
Operations) and 5,258 ha
(Mine and Offsite
Infrastructure Construction)
(White-throated Needletail)
19,917 ha (Mine
Operations) and 5,258 ha
(Mine and Offsite
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Ongoing monitoring of the amount of listed species
habitat that is cleared.

Trigger

Any clearing
outside set clearing
footprint in listed
fauna species
habitat

Corrective Action
If listed species habitat is cleared outside
the defined clearing footprint, clearing is
to cease immediately and DoEE and DES
will be notified of the incident by Adani. It
will be recorded as an incident in the
Adani reporting system. Following this,
the area is to be assessed and corrective
actions will be taken, with the corrective
actions depending on incident
investigation outcomes.

Non-conformances with this requirement
will be recorded as an incident in Adani’s
incident reporting system, and actions
taken will depend on investigation
findings

Clearing of listed
species habitat
reaches 80% of
expected losses.

Seek DoEE and/or DES approval to
increase the amount of listed species
habitat to be cleared if the area will
exceed expected losses, incorporating
the predicted increase in impact area.
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Goal (Impact)

Performance Criteria

Management Measures

Trigger

Corrective Action

Progressive rehabilitation of disturbed areas will be
undertaken within 6 months of the completion of
operations in each area, in accordance with the
Rehabilitation Management Plan.

Rehabilitated areas
fail to reach 70% of
baseline and
control scores
within 15 years

An annual rehabilitation monitoring report
will be sent to DES. Revise and
implement an updated Rehabilitation
Management Plan if targets are not
achieved within 15 years.

Earth formations (excluding waste dumps) will be
rehabilitated using original topography and topsoil,
and configured in a way that mirrors the original
undulating terrain and drainage lines. Preconstruction photos will ensure rehabilitated areas
mirror as close as possible, the original topography,
vegetation and ground cover.
Large hollow logs, log piles, tree stumps, soil-bound
root systems and large rocks and boulders will be
salvaged and stockpiled for rehabilitation.
Vegetation rehabilitation in known Yakka Skink,
Squatter Pigeon and Ornamental Snake habitat will

Rehabilitated areas
fail to reach 70% of
baseline
and
control ecological
scores within 15
years.
The topography
and topsoil
properties differ
significantly from
baseline
measures.
Thresholds to be
determined by

An annual rehabilitation monitoring report
will be sent to DES. Revise and
implement an updated Rehabilitation
Management Plan if targets are not
achieved within 15 years.

Infrastructure Construction)
(Rainbow Bee-eater)
1,368 ha (Mine Operations)
and 27 ha (Mine and Offsite
Infrastructure Construction)
(Ornamental Snake)
12,282 ha (Mine
Operations) and 57 ha
(Mine and Offsite
Infrastructure Construction)
(Yakka Skink)
10,609 ha (Mine
Operations) and 30 ha
(Mine and Offsite
Infrastructure Construction)
(Koala)
12,586 ha (Mine
Operations) and 57 ha
(Mine and Offsite
Infrastructure Construction)
(Echidna)

Rehabilitation of disturbed
areas that are no longer
required for operations
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Goal (Impact)

Performance Criteria

No contamination of surface
waters by effluent

Reduce degradation
of water bodies and
water sources
(including gilgai
habitat)

No pollution of surface
water sources by
contaminants (e.g.
chemicals, fuel, heavy
metals etc.)
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Management Measures

Trigger

consider using locally-sourced seeds for native
grasses and herbs.

qualified
geologist(s) in
consultation with
qualified
ecologist(s).

Sewage waste for the operation workforce will be
treated in a package treatment plant to a Class A+
standard. All effluent will be recycled onsite for
reuse, or sent to an effluent irrigation field.

Treated
effluent
falls below A+
standard

All hydrocarbons and chemicals will be managed in
accordance with standard operating procedures for
transport, handling and storage as per the
requirements of AS 1940:2017.
Routine water quality monitoring as per EA
requirements.
All vehicles, plant and equipment to be maintained
as per SOPs.
All vehicles to be cleaned in designated wash bays
fitted with suitable pollution control equipment.
Routine Inspections.
Any sites used for chemical and fuel storage will be
at least 200 metres from waterways, with bunding or
other raised barrier, resistant to normal flood events,
between chemicals and waterways.
All vehicles and machinery will be cleaned and
maintained to minimise the introduction of
contaminants such as oil and fuel.

Exceedance of EA
water quality
parameters.

Corrective Action

Inform DES within 24 hours. Investigate
source of any exceedance, implement
remedial actions as per STP SOPs and
EA. Within 10 business days following the
initial notification of an emergency or
incident, or receipt of monitoring results,
whichever is the latter, further written
advice will be provided to the
administering authority, including the
following:
a) results and interpretation of any
samples taken and analysed;
b) outcomes of actions taken at the time
to prevent or minimise unlawful
environmental harm; and
c) proposed actions to prevent a
recurrence of the emergency or
incident.
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Goal (Impact)

Performance Criteria

Management Measures

Trigger

Emissions (i.e. dust, coal
and heavy metals) do not
degrade water source
quality in threatened
species habitat

Vehicles are to be cleaned regularly and are not to
be overloaded.
Coal dust will be managed in accordance with the
Coal Dust Management Plan

Emissions
settlement in water
sources breach
industry standards
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Goal (Impact)

Minimise the risk of
light vehicle and
machinery strike
during earthworks
and operations

Performance Criteria

Management Measures

Trigger

Corrective Action

No exceedance of
suspended sediment levels
at EA monitoring locations.

Vegetation clearing near, or within ephemeral
waterways will be avoided when rain is falling, or
imminent.
Sediment traps will be installed and maintained as
required by the Erosion and Sediment Control Plan
Management of erosion and sedimentation will be
undertaken in accordance with a Project Erosion
and Sediment Management Plan. This plan will
identify all practices to be implemented prior to,
during, and post-construction to minimise the
potential for erosion to occur, including (but not
limited to) timing of clearing activities, sediment and
erosion control measures to be implemented,
performance criteria and corrective actions.
Monitoring and reporting protocols will be detailed
within this plan, and responsible parties for
implementing the plan’s actions should be identified.
Monitor the efficacy of erosion control measures,
such that measures can be constantly improved –
throughout life of Mine.
Implement dust control measures as required

Water quality at
licensed discharge
point out of
compliance limits
Siltation of a
suitable permanent
water source in
Squatter Pigeon
habitat

Investigate source of exceedance,
implement appropriate corrective
measures and report as per mine EA
conditions if required
Investigate source of siltation, implement
appropriate corrective measures and
report as per mine EA conditions if
required

No death or injury due to
light vehicle or machinery
strike

All relevant site personnel will be made aware of the
locations of threatened species populations and
habitats, and the habits of these species.
Identification posters for all threatened species with
the potential to occur in the Project Area will be
installed in prominent positions at each work site.
Vehicles and plant will drive on designated roads
and tracks only, and adhere to all speed limits,
which will be clearly sign posted.

Light vehicle or
machinery strike
during other
activities

Complete an incident report and notify
DoEE and DES.
Depending on the extent of injuries, any
injured fauna will be either taken to the
nearest qualified veterinary practitioner or
wildlife carer, or humanely euthanised on
site by a suitably qualified person (see
Section 9.3).
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Goal (Impact)

Minimise noise and
vibration disturbance

Minimise light spill

Performance Criteria

Minimal noise and vibration
impacts in threatened
species habitat

Minimal light disturbance in
known threatened species
habitat adjacent to works
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Management Measures

Trigger

Corrective Action

Ensure all plant and equipment is serviced and
maintained to minimise machinery noise and
vibration.
Ensure all machinery is equipped with appropriate
mufflers.
Monitor noise and vibration levels throughout
construction and operations and in response to any
complaints from sensitive receptors.

Repeated flushing
of bird species
from known habitat
due to noise and
vibration
disturbance, or
excessive
vibration-causing
activities adjacent
to known
threatened species
habitat

Investigate source of disturbance and
implement controls, where possible.
Report as per mine EA conditions if
required

Install light controlling devices to deflect lighting away
from adjacent habitats.
Minimise security lighting to reduce sky glow.
Avoid using unnecessary lighting.

Direct light spill
>50 m into known
Eastern Great
Egret, Ornamental
Snake, Yakka
Skink or Koala
habitat
Direct light spill on
known Grey Falcon
roosting and
nesting areas
Direct light spill
>50 m into known
Squatter Pigeon
breeding habitat
Direct light spill
onto Rainbow Beeeater nest

Upgrade light controlling devices, or
adjust location of light, to reduce light spill
and lighting levels below trigger levels.
Where corrective action is not
immediately taken, this will be reported
as an incident and managed in
accordance with Adani’s incident
management procedure
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Goal (Impact)

Minimise the
influence of activities
on bushfire risk.

Reduce the risk of
bushfire spread

Performance Criteria

Management Measures

No bushfires sparked by
project activities

Prior to site entry, all relevant site personnel,
including contractors, will be made aware of fire
safety and risks, including compliance with the Fire
Management Plan.
Bushfire mitigation measures will be outlined in the
Bushfire and Disaster Management plan and should
include but not be limited to:
Monitoring of weather conditions to identify
high fire risk days, with controls to be
upgraded on these days
Restrictions on vehicles being left idling
with the exhaust in contact with dry grass
Designation of smoking areas.
Development of bushfire fuel management
practices in the Project Area (i.e. regularity
of slashing)
Minimise the residency time of
accumulated coal around coal handling
facilities to reduce the risk of spontaneous
combustion
Ensure all crews are equipped to deal with fires.
This includes both fire-fighting equipment and
training.

No uncontrolled fires
(bushfires) in the Project
Area
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Review and implement existing Bushfire and Disaster
Management Plan, ensuring consideration of
ecological values and Rural Fire Service
recommendations.
Work sites will be provided with adequate fire-fighting
equipment (water cart) and training

Trigger

Corrective Action

Bushfire sparked
by project activities

Immediately implement actions to
suppress the spread of the fire.
Incidences will be recorded in a register
as per the EMP (Mine).
Review adherence to control procedures
to ensure compliance. Take remedial
action where compliance has not been
adhered to. Increase training to ensure
breach does not re-occur. Inform DES
within 24 hours.

Uncontrolled fire in
the Project Area

Immediately implement actions to
suppress the spread of the fire.
Incidences will be recorded in a register
as per the EMP.
Review adherence to control procedures
to ensure compliance. Take remedial
action where compliance has not been
adhered to. Increase training to ensure
breach does not re-occur.
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Goal (Impact)
Minimise changes in
hydrology (including
stream diversions
and flood levees,
and mine
dewatering)
resulting in the loss
of permanent water
sources

Eliminate
entrapment

Performance Criteria

Management Measures

Trigger

Corrective Action

No loss of surface water
resources in retained
habitat areas within the
Project Area

Visually monitor surface water resources in retained
habitat in the Project Area.
Provide additional water sources in offset areas, in
accordance with the Surface Water Management
Plan and Biodiversity Offset Strategy, where a net
loss of surface water resources is predicted to
occur.

Permanent loss of
surface water
resources in
retained habitat
areas within the
Project Area,
without an offset
water source
provided

Implement remedial actions to provide
supplementary water sources, where
possible

No mortality or injuries from
trapped Ornamental Snake,
Yakka Skink, Koala or
Echidna

Wherever possible, all excavations should have
ramped edges/ends no greater than 45 degrees.
Fauna ramps (e.g. wooden planks or earthen ramps)
will be installed in all cavities deeper than 20 cm, with
smooth sides, to provide a means for trapped fauna
to escape. The fauna ramps will be clearly marked as
fauna ramps and all staff will be informed of their
purpose.
All excavations will be checked daily for entrapped
fauna, including immediately prior to these cavities
being filled in.

Trapped
Ornamental Snake,
Yakka Skink, Koala
or Echidna

Complete an incident report and notify
DES.
Review adherence to protocols, and
implement actions to ensure entrapment
does not re-occur.
Depending on the extent of injuries, any
injured fauna will be either taken to the
nearest qualified veterinary practitioner or
wildlife carer, or humanely euthanised on
site by a suitably qualified person (see
Section 9.3).
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The results of all mitigation actions will be recorded and reported to the DoEE and DES as specified in
approval conditions. Further details of such reporting are provided in Section 9.
5.4

M onit ori ng ap pr oa ch and r at ion al e

A monitoring program will be implemented to inform assessments of the effectiveness of mitigation
measures. The level of disturbance of Project activities on ecological values will also be measured and
the success of rehabilitation activities evaluated. Monitoring events will commence at least one year
before mining operations (in order to continue a baseline understanding of existing conditions), and will
continue for at least two years after mining operations are completed. As committed during the EIS
process, Adani will collaborate with research institutions for aspects of the monitoring program, where
such an approach would add value (e.g. identification of remnant vegetation changes resulting from
subsidence).
As with mitigation measures, some monitoring activities will be generic and broadly applicable across
multiple ecological values. Other monitoring activities will be species-specific and tailored to measure the
effectiveness of mitigation measures at reducing the impacts of the Project on specific ecological
attributes. The design of specific monitoring tasks will be tailored to the variables being measured, and
have sufficient replication to provide statistical power to detect significant change. Indicative monitoring
sites have been chosen and the location of these will be confirmed through on site investigations during
pre-clearance surveys.
A description of generic monitoring measures to be implemented across the Project Area is provided in
Table 7, with details of monitoring tasks common to multiple threatened species provided in Table 8.
Table 7 Generic monitoring measures to be implemented across the Project Area.
Monitoring Measure

Description

Objectives

Pre-clearance
surveys

Confirm and identify the spatial extent and
condition of threatened species habitat to be
disturbed, within 12 months prior to any clearing
or disturbance commencing, through preclearance surveys, including species that were
not detected during field surveys for the EIS
(mining and off-site infrastructure).

Record the areas of occupancy for
all threatened species and
communities prior to clearing
activities that occur within the
Project Area (including offsite
infrastructure areas). Update the
SMP to incorporate this
information consistent with EPBC
Condition 6 (l).
Comply with approval conditions.

Condition

Monitor the condition of threatened communities
and threatened species habitat, in and adjacent
to the development. This will be undertaken using
standard BioCondition monitoring surveys (see
Eyre et al. 2011 for details).

Ensure the natural condition of
habitats and TECs retained in, and
adjacent to the development, is
maintained.

Weeds

Monitor the presence of declared weeds, and
abundance of environmental weeds.

Inform pest management plan and
control activities.
No increase in the cover of
environmental weeds.

Pests

Monitor the presence and population abundance
of invasive fauna.

No increase in populations
(abundance) of invasive fauna.
Inform pest management plan and
control activities.

Monitor the effectiveness of rehabilitation
activities through BioCondition assessments.

Measure the effectiveness of
mitigation measures involving
rehabilitation.
Identify areas where rehabilitation
effectiveness needs to be
improved to achieve environmental
objectives.

Vegetation
rehabilitation areas
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Monitoring Measure

Description

Objectives

Measure the effectiveness of rehabilitation
activities, by monitoring water quality in
accordance with the EMP.

Maintain the natural condition of
waterways.

Offset areas

Measure the effectiveness of offset investments,
by monitoring the quality of offset areas in
accordance with the OAMP.

Measure the effectiveness of
mitigation measures involving
offsets.
Identify areas where offset
effectiveness needs to be
improved to achieve environmental
objectives.

Fauna mortality and
injuries

Arrange for identification of injured and/or
deceased wildlife by a qualified person (e.g.
ecologist, museum staff, onsite Environmental
Representative; ER).

Accurate identification of injured
and/or deceased fauna.

Dust

Monitor dust within and adjacent to construction
activities in accordance with the EMP.

Measure the effectiveness of dust
control measures at limiting
disturbance to adjacent areas.

Fire

Monitor incidence of Project-related fire, and
determine impacts through BioCondition
assessments.

Limit changes to the existing fire
regime due to Project-related
activities (e.g. altered fuel loads).

Water quality
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Table 8 Details of monitoring program for threatened species
Performance Criteria
No vegetation clearing outside set
Project Area
Clearing of listed species habitat
(Mine Operations) does not exceed
34 ha (Eastern Great Egret)
12,391 ha (Mine Operations) and 30
ha (Mine and Offsite Infrastructure
Construction) (Squatter Pigeon)
19 917 ha (Mine Operations) and 5
258 ha (Mine and Offsite
Infrastructure Construction) (Whitethroated Needletail)
19 917 ha (Mine Operations) and 5
258 ha (Mine and Offsite
Infrastructure Construction) (Rainbow
Bee-eater)
1,368 ha (Mine Operations) and 27 ha
(Mine and Offsite Infrastructure
Construction) (Ornamental Snake)
12, 282 ha (Mine Operations) and 57
ha (Mine and Offsite Infrastructure
Construction) (Yakka Skink)
10 609 ha (Mine Operations) and 30
ha (Mine and Offsite Infrastructure
Construction) (Koala)
12,586 ha (Mine Operations) and 57
ha (Mine and Offsite Infrastructure
Construction) (Echidna)
No death or injury due to light vehicle
or machinery strike
No entanglement of threatened
species in fencing or barbed wire
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Triggers

Monitoring Program

Outcomes

Any clearing outside set Project Area

Ongoing monitoring of clearing footprint compliance by
on-site ER.

Ensure compliance with
DoEE or CoordinatorGeneral (CG) approval
conditions

Clearing of threatened species habitat
reaches 80% of expected losses

Monthly monitoring of the amount of threatened species
habitat that is cleared.

Up-to-date information and
prior warning when
approaching expected
losses limit.

Light vehicle or machinery strike.
Entangled threatened species

Breaches reported to DoEE and DES by the spottercatcher(s) during vegetation clearing operations, in
accordance with the conditions of the Rehabilitation
(Spotter-catcher) permit.
A fauna mortality register will be maintained to document
the location and frequency of mortality and the fauna
species most susceptible to injury and death, to enable

Compliance with CG
conditions, SMP and
relevant legislation.
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Performance Criteria

Triggers

Monitoring Program

Outcomes

ongoing
modifications
to
fauna
conservation
management strategies where necessary.
Incidents of fauna strike and mortality will be monitored
during operations.

Minimal light spill in threatened
species habitat close to works

Direct light spill >50 m into known
Eastern Great Egret, Grey Falcon,
Squatter Pigeon, Rainbow Bee-eater,
Ornamental Snake, Yakka Skink or Koala
habitat

Regular monitoring by onsite ER

Compliance with DoEE
and CG conditions, and
SMP

No net loss of permanent surface
water bodies or water sources in
retained habitat

Net loss of permanent surface water
body (including draining or siltation) in
retained threatened species habitat

Annual monitoring (including photo monitoring) of water
source availability, in the driest season.

Compliance with EPBC
conditions and SMP

Design and implement a water quality monitoring
program in accordance with the Water Quality
Management Plan focusing on contaminants and
pollutants, emissions dust and heavy metal toxicity
sedimentation and at water bodies in the Project area.
Waterways known and likely to be used by Eastern
Great Egret or Grey Falcon will be targeted as well as
waterways with low flow. In addition water sources
within 3 km of known Squatter Pigeon locations, or 1
km of known Koala locations will be targeted.
Water and sediment samples will be collected at each
site to test for the presence of 15 heavy metals,
turbidity, saline and nutrient content. A dust particulate
sampler will also be erected at each site to compare
aerial collection of coal dust and heavy metal values
with waterway monitoring results. Sediment and dust
samples will be assessed for baseline measures, and
then bi-annually at low and high flow periods for water
depth and flow, and annually at low flow periods for
heavy metals, turbidity, saline and nutrient content.
The survey is to be undertaken annually in line with the
ANZECC/ARMCANZ Interim Sediment Quality
Guidelines.

Compliance with DoEE
and CG conditions, and
SMP

Sedimentation and emissions (i.e.
dust, coal and heavy metals) do not
degrade water quality in the Project
Area

Siltation of a water source in retained
habitat in the Project area

Emissions (i.e. dust, coal and heavy
metals) do not degrade water source
quality in the Project Area

Emissions settlement in water sources
breach industry standards

No contamination of surface waters
by effluent

Treated effluent falls below A+ standard

No pollution of surface water sources
by contaminants (e.g. chemicals, fuel
etc.)

Exceedance of EA water quality
parameters.
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Threatened Ecological Communities
Management Plans

6

6.1

6.1.1

Br ig alow ( Ac a c i a ha rpoph yl la do mi nan t a nd co - d omi na nt ) T E C

Status:

Brigalow TEC is listed as Endangered under the
EPBC Act.
6.1.2

Ecology and Distribution

Distribution:

Plate 1: Brigalow TEC

The Brigalow TEC extends from south of Charters Towers in Queensland, in a broad band east of Blackall,
Charleville and Cunnamulla, south to northern New South Wales near Narrabri and Burke (DoE 2015).
In Queensland, the TEC occurs predominately within the Brigalow Belt North and Brigalow Belt South
bioregions, with smaller amounts in the Southeast Queensland and Mulga Lands bioregions (DoE 2015).
Characteristics:
Brigalow (Acacia harpophylla dominant and co-dominant) TEC is characterised by the presence of Acacia
harpophylla as one of the three most abundant tree species. Brigalow is usually either dominant or codominant in the tree layer with species such as Casuarina cristata, other species of Acacia, or species of
Eucalyptus. Occasionally Casuarina cristata, or species of Acacia or Eucalyptus may be more common
than Brigalow within the broad matrix of Brigalow vegetation (DoE 2015).
The structure of the vegetation ranges from open forest to open woodland. The height of the tree layer
varies from about 9 m in low rainfall areas to around 25 m in higher rainfall areas. A prominent shrub layer
is usually present, and typically includes Yellowwood Terminalia oblongata, False Sandalwood
Eremophila mitchellii and/or Wilga Geijera parviflora (DoE 2015). A variety of other shrub and vine
species, such as Alectryon spp., Capparis spp. and Northern Silk-pod Parsonsia lanceolata, are also
typically present in this ecological community (DoE 2015).
The ground layer of the Brigalow TEC typically has sparse vegetation composed of graminoids such as
Enteropogon acicularis, Panicum decompositum, Paspalidium spp. and the sedge Cyperus gracilis (DoE
2015). Sub-shrubs such as Sclerolaena spp. and Ruby Saltbush Enchylaena tomentosa are also
commonly present (DoE 2015). The ground layer of the Brigalow TEC is typically dominated by a thick
leaf litter layer and ample fallen woody debris (DoE 2015).
In Queensland, about 85% of the TEC’s remnants occur on flat to gently undulating Cainozoic clay plains
that are not associated with current alluvium, and on gently undulating landscapes on more or less
horizontally bedded fine grained sedimentary rocks. About 10% of remnants are associated with river and
creek flats, and the remainder with old loamy and sandy plains, basalt plains and hills, or hills and lowlands
on metamorphic or granitic rocks (DoE 2015). The soils are predominantly cracking clays where Brigalow
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is dominant, however where Eucalyptus species are co-dominant, texture contrast soils are common
(DoE 2015).
Associated Fauna:
The Brigalow TEC provides many key habitat resources for fauna, including leaf litter, extensive woody
debris on the forest floor, large trees with hollows and pockets under their bark, and sources of nectar
and fruit (TSSC 2013fy). The leaf litter component of the Brigalow TEC is important habitat for specialised
fauna, especially reptiles and invertebrates (WWF 2001, TSSC 2013fy). The mature Belah Casuarina
cristata trees associated with this community provide food for the Glossy Black Cockatoo
Calyptorhynchus lathami (TSSC 2013fy). Hollows within the Brigalow TEC, and the furrowed and flaking
bark of Brigalow and other co-dominant tree species provide shelter and nesting sites for bats, birds,
mammals, and arboreal reptiles (TSSC 2013fy). The mistletoes provide fleshy fruits for many woodland
frugivores, including the Painted Honeyeater Grantiella picta (Oliver et al. 2003). These resources are
more readily available in brigalow woodlands in good condition and in higher rainfall environments (TSSC
2013fy).
Condition Thresholds:
Throughout its range Brigalow communities occur in both remnant and regrowth states with varying
degrees of ecological condition. However, for the purpose of the EPBC Act, the Brigalow TEC only
includes remnant areas and areas of regrowth that retain the species composition and structural elements
of its undisturbed corresponding RE (DoE 2015). This excludes:




vegetation that has been comprehensively cleared (not just thinned) within the last 15 years;
vegetation in which exotic perennial plants have more than 50% cover, assessed in a minimum
area of 0.5 ha, and
patches of Brigalow that are smaller than 0.5 ha.

It is recommended that patches of Brigalow with the following attributes should be prioritised for protection
and enhancement:










Large size and/or a large area to boundary ratio
Evidence of recruitment of key native plant species or, the presence of a range of age cohorts
(including through successful assisted regeneration)
Meet a diversity of habitat requirements and contribute to movement corridors
High native plant and fauna species richness
Presence of threatened species or key functional species such as pollinators and dispersers
Few weeds or feral animals, or where these can be efficiently managed
Connectivity to other native vegetation remnants or restoration works, particularly linkages
In an area where the ecological community has been heavily cleared and degraded
At the edge of the Brigalow TEC range

Regional Ecosystems Associations:
In Queensland, the Brigalow TEC is comprised of 16 Regional Ecosystems, one of which is known to
occur within the Project Area (Table 9). The Brigalow-dominated RE10.4.3a (Acacia harpophylla and/or
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Eucalyptus cambageana open woodland on Cainozoic lake beds) also occurs within the Project Area.
However, this RE is not considered to be a component RE for the Brigalow TEC.
Table 9 The Regional Ecosystem located within the Project Area that is associated with Brigalow TEC
RE

VM Status

Biodiversity
Status

RE Description

11.4.9

Endangered

Endangered

Acacia harpophylla shrubby open forest with Terminalia
oblongata on Cainozoic clay plains.

Known Locations within the Project Area:
The Brigalow TEC (RE 11.4.9) is known to occur predominately in the south, and also in the centre, of
the Project Area (Appendix A). Specifically, the Brigalow TEC located south of the Carmichael River
occurs along the eastern boundary, at the junction of ML70441 and ML70505, generally within contiguous
remnant vegetation with low levels of fragmentation and high levels of community integrity (GHD 2012a).
The sections of TEC Brigalow north of the Carmichael River are present in small, highly fragmented
portions within which the community structure and species composition is generally highly modified from
its natural state (GHD 2012a).
6.1.3

Threats and Impacts

Historically the main threat to Brigalow communities has come from extensive clearing for cropping and/or
pasture. This impact has been further compounded through altered fire regimes and the introduction of
exotic plant and animal species (DoE 2015).
Currently the most important threats are those that reduce the community’s extent, cause a decline in the
condition of the vegetation, or impede its recovery. These are mainly restricted to clearing, fire, plant and
animal pests, grazing, and climate change. In addition, fragmentation of the community can compound
the impacts of weed invasion and overgrazing by native species (DoE 2015).
In Queensland, clearing for mining is a serious threat to the Brigalow TEC (DoE 2015). The coal industry
has substantial areas of the Bowen Basin – which is a stronghold for remnant and regrowth Brigalow TEC
– under mining lease or mineral development license, or under exploration permit (Fitzroy Basin
Association 2007, Butler 2007).
Table 10 outlines all potential impacts to Brigalow TEC that are relevant to activities associated with the
Project; including those identified in the conservation listing, Condition 6c of the EPBC Approval
(EPBC 2010/5736), Appendix 1 of the Coordinator General (CG) report, and specific impacts outlined in
the EIS (GHD 2012a).
Table 10 Potential impacts from the Project on Brigalow TEC
Impacts

Potential impacts associated with the Project

Project Phase

Removal of 196 ha of Brigalow TEC.
Vegetation Clearing

Removal and disturbance of land adjacent to Brigalow
TEC, leading to an increase in edge effects and habitat
fragmentation and/or degradation.

Bushfire

Retained areas of Brigalow TEC may be degraded through
increased fire intensity and frequency due to altered fuel
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Impacts

Potential impacts associated with the Project

Project Phase

characteristics and ignition sources in, and close to
patches of Brigalow TEC.
Changes in
Hydrological Regimes,
including Stream
Diversions and Flood
Levees

Loss and degradation of Brigalow TEC due to changes in
hydrology, and soil profile. Subsidence is estimated to
potentially impact up to 72 ha of Brigalow TEC.

Operations

An increase in dust emissions may potentially impact the
photosynthetic abilities of plants within retained Brigalow
TEC in the Project Area.

Construction,
Operation

Subsidence
Dust emissions

Dispersal of existing weeds throughout the Project Area,
and into retained Brigalow TEC areas by vehicles and
machinery.
Weeds and pest
(including grazing)

Introduction and dispersal of new weed species.

All phases

Clearing and habitat fragmentation increase the prevalence
of pest species, which may lead to degradation in the TEC
condition (e.g. from feral pigs rooting activities, grazing,
feral herbivores, and toads).
Contaminants (e.g.
Chemicals, Fuel)

6.1.4

Contamination and degradation of Brigalow TEC due to
pollutants.

Construction,
Operations

Mitigation and Management Measures

There is currently no finalised recovery plan for Brigalow TEC (DoE 2015). A draft recovery plan has been
developed and outlines key priority actions that should be considered for its management. Additional
information is available in the conservation advice for the Brigalow TEC (TSSC 2013fy). These actions
have been considered where relevant to the management of Brigalow TEC within the Project Area.
Table 11 outlines all relevant mitigation and management measures for Brigalow TEC which are
consistent with the conservation advice and meet the conditions of the EPBC Approval and CoordinatorGeneral report.
This Brigalow TEC SMP will be audited, reviewed annually and amended as required.
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Table 11 Mitigation and management measures for Brigalow TEC
Goal

Performance Criteria

Mitigation and Management Measures

Trigger

Corrective Actions

All areas of Brigalow
TEC within the Project
Area are identified and
mapped

Pre-clearance targeted surveys will be
undertaken by a suitably qualified person(s)
(see Section 9.3) to determine the
presence/absence, condition status and
spatial extent of Brigalow TEC prior to any
clearing or associated works occurring. The
surveys will target areas of mapped remnant
and regrowth Brigalow RE’s within the
Project Area.

Areas of Brigalow TEC occur within
or adjacent to the Project Area, that
are not mapped

Update mapping and submit
revised SMP to DoEE within 5
business days, for approval.

Any clearing of Brigalow TEC
outside the clearing footprint.

Where this not achievable and
works are not covered under
current approvals, additional
state and federal approvals
will be required prior to
clearing.
If Brigalow TEC is cleared
outside the defined Project
Area, clearing is to cease
immediately and DoEE will be
notified of the incident by
Adani. It will be recorded as
an incident in the Adani
reporting system. Following
this the area is to be assessed
by a suitably qualified person
and corrective actions will be
taken, with the corrective
actions dependent on incident
investigation outcomes.
Potential management actions
include TEC rehabilitation,
and incorporating the area of
disturbance into the expected
losses for Brigalow TEC.

Using the information from the targeted
survey, the extent of the TEC to be cleared
will be restricted to the minimum area
necessary for the construction and operation
of the mine and ancillary infrastructure. All
vegetation clearing operations are to be
monitored for compliance by a suitably
qualified person. Information gathered from
the survey will be considered by site ER’s
before issuing “Permits to Disturb”
(mandatory for all vegetation clearing
activities).

Minimise clearing of
Brigalow TEC

Avoid unnecessary or
unapproved clearing

During detailed design, temporary
construction areas, offsite infrastructure,
stockpiles and machinery/equipment
laydown areas will be located outside of
areas identified as retained Brigalow TEC.
Prior to the commencement of site works,
any conditions listed in the “Permit to
Disturb” must be implemented - e.g. clearing
extents clearly marked, trees/areas requiring
protection clearly marked, or barricaded. All
vegetation clearing operations are to be
monitored for compliance by a suitably
qualified person, able to identify and clearly
demarcate Brigalow TEC.
For areas where there is some discretion in
the location of clearing, that clearing should
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Goal

Performance Criteria

Mitigation and Management Measures

Trigger

Corrective Actions

avoid the most undisturbed remnants of
brigalow, where possible.

Vehicles will only drive on designated access
tracks, and the access tracks will be defined
in relevant management plans and the EMP.

Degradation of Brigalow TEC due to
vehicles

Pre-clearance surveys will accurately identify
the extent of Brigalow TEC to be disturbed
within the Project Area footprint.

If pre-clearance surveys
identify that impacts to the
Brigalow TEC are likely to
exceed the expected losses,
”Permits to Disturb” won’t be
issued by site ERs, and a
review of clearing
requirements in relation to the
location of Brigalow TEC will
be undertaken.

As part of the “Permit to Disturb” process, a
register will be maintained of all areas
cleared and the vegetation type.

Clearing of Brigalow TEC reaches
80% of maximum disturbance limits
Clearing of Brigalow
TEC does not exceed
196 ha
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Non-conformances with this
requirement will be recorded
as an incident in Adani’s
incident reporting system.
Disciplinary action will be
taken, including involvement
in the restoration of any
habitats impacted. Impacted
habitats will be restored to
pre-impact condition.

Where additional areas of Brigalow TEC are
identified within the Project Area, DoEE will
be notified of locations within 5 business
days, and an account of how the conditions
of this approval will still be met will be
submitted to DoEE within 20 business days .

Vegetation maps will be
updated to ensure clearing of
Brigalow doesn’t exceed
permitted limits via
investigating measures to
decrease clearing elsewhere.
Additional offsets may be
required. If so, a revised BOS
will be submitted to DoEE as
part of the account of how the
conditions of this approval will
be met

All personnel involved in clearing activities
must be made aware of the “Permit to
Disturb” conditions and any relevant
requirements to be implemented. All workers
will receive environmental awareness

No workers will be permitted
to commence work on site
until they have completed the
site induction.

Site induction not completed
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Goal

Performance Criteria

Mitigation and Management Measures

Trigger

Corrective Actions

training as part of their site induction,
including specific topics on MNES, risks and
protective measures. This training will
include the locations and extent of Brigalow
TEC.

Minimise degradation
of retained areas of
Brigalow TEC within,
and adjacent to, the
Project Area

Maintain existing
condition of retained
areas of Brigalow TEC
in, and adjacent to, the
Project Area
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Develop and implement a plan to monitor
ecological condition in retained Brigalow TEC
areas in the Project Area, including
subsidence areas.

Reduction in Brigalow TEC
condition adjacent to the project
area, which is not reflected in the
control sites.

An annual monitoring report
will be submitted to DoEE.
Revise and implement an
updated Subsidence
Management Plan and Offset
Management Plan within 30
days of receiving monitoring
results, to reduce the impact
on Brigalow TEC.

A Pest Management Plan (PMP) will be
developed and implemented prior to mine and
offsite infrastructure construction, including
measures to focus efforts on controlling feral
pig, goat and toad populations in retained
Brigalow TEC areas. The PMP will be
developed in conjunction with neighbouring
land owners and, for Brigalow TEC areas, will
target water bodies, access tracks and habitat
edges. The Threat Abatement Plans for pigs,
goats and toads will be consulted during the
development of the PMP.

>10% increase in the population or
cover of each weed or pest species
present, from baseline scores
Presence of new weeds or pests

Increase pest management
efforts, in conjunction with
neighbouring land owners.
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Goal

Performance Criteria

Mitigation and Management Measures

Trigger

Annual monitoring of Brigalow TEC condition
in retained areas.
Actions and thresholds will be outlined in the
Dust Management Plan. Mitigation and
management measures should include but
not be limited to:
Limit disturbance from
emissions (dust) on
photosynthetic ability of
the community



Dust suppression (e.g. watering)
during vegetation clearing,
earthworks, construction and
operations



Vehicles are to be cleaned regularly
and are not to be overloaded.



Coal dust will be managed in
accordance with the Coal Dust
Management Plan

Growth of vegetation in Brigalow
TEC adjacent to the Project Area
inhibited due to dust emissions

Actions and thresholds will be outlined in the
Fire Management Plan in consultation with
neighbours and regional fire authorities.
Mitigation and management measures
should include but not be limited to:

Limit disturbance from
fire through altered fuel
loads and project
activities
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Parking of vehicles in designated
areas



Ensuring hot-works are undertaken
under appropriate permitting



Conduct control burning as detailed
in the FMP



Avoid grading during hot and dry
conditions. If grading during hot and
dry conditions is unavoidable, then
additional management measures
will be implemented (e.g. higher
frequency of road watering to
minimise dust generation) in
accordance with EMP requirements.

Corrective Actions

An annual retained Brigalow
TEC monitoring report will be
submitted to DoEE. Where
monitoring shows a reduction
in Brigalow TEC condition due
to dust emissions, upgrade
strategies outlined in the Dust
Management Plan to reduce
dust emissions impacts on
Brigalow TEC.

Immediately implement
actions to suppress the
spread of the fire.
Incidences will be recorded in
a register as per the CEMP.
Uncontrolled fire in the Project Area

Review adherence to Fire
Management Plan protocols.
Implement corrective action
where a breach has occurred.
Review compliance and
implement actions to ensure
breach does not re-occur
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Goal

Performance Criteria

Rehabilitation of
disturbed areas that are
no longer required for
operations

Regrowth Brigalow
suckers are present
within 3 years of
rehabilitation
commencing
Species composition
and structural elements
typical of the original
Brigalow RE, within 10
years (using RE
benchmarks as a
guide)

Mitigation and Management Measures
Develop a Rehabilitation Management Plan
(RMP) prior to the commencement of
rehabilitation activities. RMP to outline, but
not be limited to:


relevant native species to be
regenerated or replanted


seed collection (if applicable)
Rehabilitation to commence as soon as
possible after confirmation that the area is
not required for construction, or operations.

Trigger

Rehabilitated areas have no
evidence of Brigalow suckers within
3 years
Species composition and structural
elements typical of the original
Brigalow RE not attained within 10
years (using RE benchmarks as a
guide)

Corrective Actions

An annual rehabilitation
monitoring report will be
submitted to DoEE, including
rehabilitated Brigalow TEC
monitoring. Where
rehabilitated areas fail to
reach target values outlined in
the RMP, Adani will implement
any measures necessary to
achieve the objectives in the
RMP.

A Pest Management Plan (PMP) will be
developed and implemented prior to
construction and operations activities. This
PMP will specify, but not be limited to:

Minimise invasion of
weed and pest species
and the impacts of
grazing

Prevent the spread of
existing pest and
weeds and the
introduction of new pest
and weeds
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Ongoing (yearly) monitoring of weed
and pest species



Specify control measures for known
and potential pest and weeds. The
Threat Abatement Plans for pigs,
goats and toads will be consulted
during the development of the PMP.



Ensure that any herbicides and
poisons used for weed and pest
control within the Project Area do not
have significant adverse impact on
the community or associated fauna
species

>10% increase in the population or
cover of each weed or pest species
present, from baseline scores
Presence of new weeds or pests

PMP to be updated if
additional pest and weeds are
identified or spread continues
during construction and
operations activities. Increase
pest management efforts,
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6.1.5

Monitoring

The potential impacts of activities will be monitored in accordance the monitoring program outlined in Table 12. The design of the on-going monitoring program,
including the location and extent of monitoring sites, will be determined by a suitably qualified person to ensure that sufficient data are collected to quantify
likely impacts resulting from the action, and to determine the appropriate habitat management goals. The monitoring program will include both impact and
control sites to monitor the progress of recovery, including effectiveness of management actions, and adapt if necessary. Monitoring will occur between the
first rains in spring/summer and the drying of vegetation in autumn. Annual condition monitoring will occur for the duration of mining activity, and closure.
BioCondition monitoring will be used to assess Brigalow TEC condition, supplemented by specific Brigalow TEC condition measures as outlined in Table 12
below. BioCondition assesses a suite of ecological community factors, including:


Woody perennial species recruitment, native tree, shrub, grass and forb species richness, number of large native trees



Tree canopy height, and tree and shrub canopy cover



Cover of perennial grasses, organic litter, coarse woody debris, weeds



Size, connectedness and context of patch, including distance to permanent water

Table 12 Details of monitoring program for Brigalow TEC
Performance Criteria
Identify/confirm Brigalow
TEC patches and their
condition within and
immediately adjacent to the
Project area prior to any
ground disturbance
Clearing of Brigalow TEC
does not exceed approved
limits

Triggers

Monitoring Program

Outcomes

NA

Pre-clearance targeted surveys for Brigalow TEC and its condition within
and directly adjacent to the Project Area.
Surveys to be undertaken at any time of the year.

Record and map Brigalow TEC
locations and condition in the vicinity
of the Project Area, to ensure
appropriate mitigating management
measures are implemented.

Clearing of Brigalow
TEC reaches 80% of
196 ha

Regular assessment and calculation of Brigalow TEC cleared against
the expected losses, to be undertaken by site ER as part of the ‘Permit
to Disturb’ register.

Provides information to allow Adani to
review management actions, if
necessary, as the clearing limit is
approached, and comply with EPBC
conditions.
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Performance Criteria
Maintain existing condition
of retained areas of
Brigalow TEC in, and
adjacent to, the Project
Area (including subsidence
areas)
Limit disturbance from
emissions (dust) on
photosynthetic ability of the
community

Triggers

Progressive decline in
habitat condition over
2-3 years.

Limit disturbance from fire
through altered fuel loads

Monitoring Program
Pre-clear and annual BioCondition Assessments (100m x 50m plot) to
determine the condition of retained Brigalow TEC in impact and control
sites. This will include an assessment of perennial plant cover and patch
size. A minimum of 2 impact and 2 control sites for every 50 ha of
Brigalow TEC that will be impacted, will be established in and adjacent
to the Project Area, including one impact site in every retained Brigalow
TEC patch. Impact plots will be located in retained Brigalow TEC
patches within the Project Area, while control plots will be located
between 500 m and 1 km from the Project Area.
Monitoring will be undertaken in conjunction with a research program
developed by a research institute to monitor remnant vegetation
changes over subsidence areas.

Brigalow regeneration (i.e.
regrowth suckers) are
evident within 3 years of
rehabilitation commencing
Species composition and
structural elements typical
of the original Brigalow RE
are attained within 10
years (using RE
benchmarks as a guide)

No evidence of
Brigalow regeneration
within 3 years
Species composition
and structural elements
typical of the original
Brigalow RE not
attained within 10 years
(using RE benchmarks
as a guide)

A pre-disturbance BioCondition Assessment and annual post
disturbance BioCondition Assessments will be undertaken to determine
the effectiveness of rehabilitation works. This will include an assessment
of perennial plant cover and patch size.

Prevent the spread and
introduction of pests and
weeds

Increase in weed cover
or pest abundance over
2-3 years (>10%)
Presence of new
weeds or pests

Annual weed and pest surveys will be undertaken within and adjacent to
the Project Area to identify the presence of any new weed species or
spread of existing weeds.
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Outcomes

Baseline condition of Brigalow TEC
determined prior to clearing to allow
effective monitoring of the Projects
impacts and compliance with EPBC
conditions.
Adani to review monitoring results and
report annually and revise
management actions if any trigger is
exceeded.
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7

Fauna Management Plans

7.1

Ard e a mod e sta ( E ast er n G r ea t Eg r et)

7.1.1

Status

EPBC Act = Marine
NC Act = Special Least Concern
7.1.2

Ecology and Distribution

Description of the Species:

Plate 2: Eastern Great Egret

The Eastern Great Egret is a moderately large bird (83–103 cm in length; DoE 2015). It is white with
yellow facial skin and gape, and blackish legs. When breeding, they have white erectile plumes cascading
down over the back to beyond the tail tip, and a black bill (Pizzey and Knight 2007). The Eastern Great
Egret is the largest of the white herons and is usually solitary when feeding. In Australia, this species
appears similar to, and could potentially be confused with, Ardea intermedia (Intermediate Egret), A. ibis
(Cattle Egret), Egretta garzetta (Little Egret), and white plumage-morph E. sacra (Eastern Reef Egret;
DoE 2015).
Distribution:
The Eastern Great Egret is widespread in Australia, occurring in all states/territories of mainland Australia
and in Tasmania (DoE 2015). In Australia, the largest breeding colonies, and greatest concentrations of
breeding colonies, are located in near-coastal regions of the Top End of the Northern Territory. Minor
breeding sites are widely scattered across the remainder of the species' distribution and include sites in
the central coast of Queensland. Non-breeding birds have been recorded across much of Australia, but
avoid the driest regions of the western and central deserts (DoE 2015).
The most important populations of the Eastern Great Egret in Australia, based on the capacity for
recruitment and abundance, are the breeding populations that occur in the Top End, in the Channel
Country and in the Darling Riverine Plains and Riverina regions (DoE 2015).
Habitat for the Species:
The Eastern Great Egret has been reported in a wide range of wetland habitats including swamps and
marshes, margins of rivers and lakes, damp or flooded grasslands (Table 13). There are also records
from pastures or agricultural lands, reservoirs, sewage treatment ponds, drainage channels, salt pans
and salt lakes, salt marshes, estuarine mudflats, tidal streams, mangrove swamps, coastal lagoons, and
offshore reefs. The species tends to prefer shallow waters, and may retreat to permanent wetlands or
coastal areas when other wetlands are dry (DoE 2015).
Table 13 Remnant and Pre-clearing Regional Ecosystems that are suitable habitat for the Eastern Great Egret
RE
10.3.13a

Short Description
Eucalyptus camaldulensis woodland along watercourses
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RE

Short Description

10.3.14a

Eucalyptus coolabah open woodland in stream channels flowing east and west on floodplains

10.3.14d

Riverine wetland or fringing riverine wetland dominated by Eucalyptus camaldulensis

11.3.25

Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines

11.3.27f

Palustrine wetland (e.g. vegetated swamp) dominated by Eucalyptus coolabah and/or E.
tereticornis

Essential Microhabitat:
Eastern Great Egrets require shallow to moderately deep water to forage for fish, crustaceans, insects
and frogs (DoE 2015). They are usually seen wading in the shallows of waterbodies (Pizzey and Knight,
1997).
Known Populations within the Project Area:
The Eastern Great Egret is known to occur to the North, South, East and West of the Project Area (DEHP
2015a; Appendix B), and there are four records within the Project Area (GHD 2012b). The species has
typically been observed at farm dams in groups of more than 10, or singly (GHD 2012b), and is not known
to nest within the Project Area.
Movement Patterns:
In Australia, post-breeding movements of up to 280 km have been recorded in south-western Western
Australia, and similar patterns of movement have been recorded in eastern Australia. The species
undertakes regular seasonal movements, mostly to and from breeding colonies, and towards the coast in
the dry season (DoE 2015). There is circumstantial evidence of long-distance migration, with regional
differences in reporting rates suggesting that individuals migrate north to winter in tropical northern
Australia, consistent with changes in the availability of suitable wetland habitat. Regular migration to
locations outside of Australia is suspected but not confirmed (DoE 2015).
The Eastern Great Egret is a diurnal feeder but it is most active at dawn and dusk (del Hoyo et al. 1992).
In coastal environments, feeding habits are determined by tides rather than circadian cycles (Kushlan
and Hancock 2005). The Eastern Great Egret roosts at night in flocks of hundreds in riparian trees (Brown
et al. 1982, DoE 2015), often with other species (Langrand 1990).
Breeding Biology:
Eastern Great Egrets usually nest in colonies and rarely as solitary pairs. In Australia, breeding sites are
located in wooded and shrubby swamps including mangrove forests (in the Top End), Melaleuca swamps
(on the eastern coast of Australia and south-western Western Australia) and mixed
eucalypt/acacia/lignum swamps (in the Channel Country and Murray-Darling Basin; DoE 2015). On the
east coast of Australia, the Eastern Great Egret breeds from November to February.
Pairs construct a shallow platform-like nest of loosely woven sticks in the upper strata of trees or shrubs
standing in or near water or sometimes in inundated reed beds (DoE 2015). The eggs are incubated by
both parents, but mostly by the female, for a period of 23–29 days. Fledged young make their final
departure from the nest or colony at 55–88 days of age (DoE 2015).
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Feeding Ecology:
The Eastern Great Egret has a diverse diet that includes fish, insects, crustaceans, molluscs, frogs,
lizards, snakes and small birds and mammals. Foraging behaviours include wading through shallows,
and walking over shore or dry ground, capturing and stabbing nearby prey (DoE 2015).
7.1.3

Threats and Impacts

In Australia, the Eastern Great Egret is threatened by loss and/or degradation of foraging and breeding
habitat through alteration of water flows, drainage and/or clearing of wetlands for development, frequent
burning of wetland vegetation used as nest sites, salinisation, and invasion by exotic plants and fishes
(DoE 2015).
Table 14 outlines all potential impacts to the Eastern Great Egret that are relevant to activities associated
with the Project; including those identified in Condition 6c of the EPBC Approval, Appendix 1 of the
Coordinator General (CG) report, and specific impacts outlined in the EIS (GHD 2012b). The Project Area
does not support an important population of the Eastern Great Egret (DoE 2015).
Table 14 Potential impacts from the Project on the Eastern Great Egret
Impacts

Potential impacts associated with the Project
Loss of 34 ha of potential ephemeral and riparian wetland
habitat (Mine Operations). No potential ephemeral and
riparian wetland habitat will be lost due to Mine and Offsite
Infrastructure Construction).

Project phase

Sedimentation of water

Sedimentation of wetlands and watercourses caused by
project activities.

Construction,
operations

Burning of nesting
vegetation

Loss of nesting habitat. Eastern Great Egrets are not
known to nest in the Project Area.

Impact unlikely

Salinisation

Degradation of habitat (and loss of food resources) due to
increased water salinity. This is unlikely to occur in the
project area.

Impact unlikely

Habitat Loss

Invasive Weeds

Invasive fish

Increased risk of loss and degradation of habitat due to the
higher likelihood of aquatic weed transport into, and across,
the Project Area.
Loss of food resources (fish) due to being outcompeted by
introduced fish. Introduced fish are more likely to inhabit
and thrive in degraded waterways, and fish introductions
are more likely in higher population areas.

Pre-construction,
Construction,
Operation

Construction,
Operations

Impact unlikely

Changes in Hydrological
Regimes, including
Stream Diversions and
Flood Levees

Loss of feeding habitat and food resources due to changes
in hydrology.

Construction,
Operations

Subsidence

Loss and degradation of habitat due to changes in
hydrology.

Operations

Mine dewatering

Loss of feeding habitat and food resources due to lowering
of the water table.

Operations

Earthworks

Mortality and injury (of individuals) due to machinery strike.

Construction,
Operations

Noise and vibration

Loss of useable habitat in, and adjacent to, the Project Area
due to noise and vibration disturbance.

Construction,
Operations
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Impacts
Vehicle Strike
Dust emissions
Light Spill
Entrapment
Water Quality and Effluent

7.1.4

Potential impacts associated with the Project
Mortality and injury from vehicle strike, due to an increased
number of vehicles and access routes.
Particulate emissions may potentially reduce water quality
for the Eastern Great Egret.
Loss of useable roosting habitat due to light disturbance at
night.
Barbed wire located near water sources may lead to
Eastern Great Egret entanglement.

Project phase
Construction,
Operations
Construction,
Operations
Construction,
Operations
Construction,
Operations

Contamination of water resources by pollutants, effluent and
sediments.

Construction,
Operations

Mitigation and Management Measures

Table 15 outlines all relevant management measures for the Eastern Great Egret that meet the conditions
of the EPBC Approval and Coordinator-General report. There is no recovery plan for the Eastern Great
Egret.
All appropriate management measures will be implemented during construction and operations in
breeding habitats known or likely to support this species. Sightings of Eastern Great Egret outside known
populations during construction and operations will be reported to the ER and confirmed by the
Queensland Museum. Where additional populations are identified, DES will be notified of locations and
appropriate management actions will be implemented if required.
This Eastern Great Egret SMP will be audited, reviewed annually and amended as required.
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Table 15 Mitigation and management measures for the Eastern Great Egret
Goal (Impact)

Performance Criteria

Management Measures

Trigger

Corrective Action

Reduce weed
competition

Eliminate declared riparian
and waterway pest plant
species from the Project
Area

A Pest Management Plan (PMP) will be developed
and implemented prior to construction and
operations in known Eastern Great Egret habitat.
The PMP will be developed in conjunction with
neighbouring land owners.
Weed control will focus on reducing the potential for
weed spread during construction and operations.
Provide weed wash-down stations and set up
quarantine areas if required to prevent spread of
weeds from known weed-infested areas.
Enforce the use of weed wash-down stations at all
times.

Presence of
declared riparian or
waterway pest
plant species

Increase weed management efforts, in
conjunction with neighbouring land
owners, where relevant.

Minimise the
impacts of
subsidence on
Eastern Great Egret
habitat

No loss or degradation of
known Eastern Great Egret
habitat or waterways
caused by subsidence
unless approved

Loss of permanent
water and/ or loss
or degradation of
known Eastern
Great Egret habitat
due to subsidence

An annual monitoring report will be
submitted to DoEE and DES. In the event
that subsidence degrades or causes the
loss of known Eastern Great Habitat,
Adani will provide, in the annual report,
information on mitigation measures to be
undertaken to reduce the impact on
Eastern Great Egret colonies.

Light vehicle or
machinery strike
during vegetation
clearing and
grubbing

Incidents will be reported to the site ER
as soon as possible. DoEE and DES will
be notified within 24 hours.
Depending on the extent of injuries, any
injured Eastern Great Egrets will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).

Minimise the risk of
light vehicle and
machinery strike

No death or injury due to
light vehicle or machinery
strike
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If potential Eastern Great Egret habitat above
subsidence areas is confirmed to be occupied by this
species:



Develop and implement a plan to monitor
hydrology in known Eastern Great Egret
habitat above subsidence areas, as part of
the Surface Water Monitoring Plan.

Prior to any earthworks and/or or vegetation
clearing activities occurring in habitat known or likely
to contain Eastern Great Egrets, pre-clearing
surveys will be undertaken , to flush out any Eastern
Great Egrets within and directly adjacent to all areas
where works will occur.
Vegetation clearing will occur slowly and in a
sequential pattern, to allow Eastern Great Egrets to
disperse from work areas, ahead of machinery.
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Goal (Impact)

Eliminate
entanglement

Performance Criteria

No entangled Eastern Great
Egret
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Management Measures

No sharp equipment with the potential to entangle
fauna (e.g. barbed wire) is to be left unattended and
uncovered near water bodies.
New fencing will avoid the use of barbed wire on the
top strand near waterways (within 100 m) where
possible, in discussion with adjacent landholders.

Trigger

Corrective Action

Eastern Great
Egret entangled

Incidents will be reported to the site ER
as soon as possible. Complete an
incident report and notify DoEE and DES
if death or injury occur.
Review materials storage procedures and
fencing protocols, and implement actions
to ensure entanglement does not reoccur.
Depending on the extent of injuries, any
injured Eastern Great Egrets will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).
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7.1.5

Monitoring

Prior to each stage of works, pre-clearance surveys will be undertaken within the Project Area(s) to be
cleared to identify suitable habitat for the Eastern Great Egret and areas of occurrence for this species
within the area to be cleared. If observed, this Management Plan will be updated with known Eastern
Great Egret habitat locations within clearing footprints.
Survey Methodology: In Australia, Eastern Great Egrets appear similar to, and could potentially be
confused with, Ardea intermedia (Intermediate Egret), A. ibis (Cattle Egret), Egretta garzetta (Little Egret),
and white plumage-morph E. sacra (Eastern Reef Egret; DoE 2015). However, Eastern Great Egrets can
be morphologically distinguished from each of these species by experienced ecologist/ornithologist(s)
(DoE 2015). The difficulty with identifying Eastern Great Egrets from the air means that ground surveys
of water bodies, and nesting/roosting heron/ibis colonies, are required to successfully identify the
presence of this species (DoE 2015).
Surveys for the Eastern Great Egret during this project will be undertaken at water bodies and riparian
habitat in the Project Area. The Eastern Great Egret is likely to be in the region throughout the year, with
populations contracting to permanent water bodies during dry conditions (DoE 2015). Therefore, surveys
for the presence of this species can be undertaken at any time of the year.
Design of the on-going monitoring program, including the location and extent of sites, will be determined
by a suitably qualified person to ensure that sufficient data are collected to quantify likely impacts resulting
from the action, and to determine appropriate habitat management goals. The monitoring program will
include both impact and control sites to monitor the progress of recovery, including effectiveness of
management actions, and adapt if necessary. Annual monitoring will occur for the duration of mining
activity, and closure.
The potential impacts of the activities will be monitored in accordance the monitoring program outlined in
Table 16.
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Table 16 Details of monitoring program for the Eastern Great Egret
Performance
Criteria

Identify
populations within
and immediately
adjacent to the
Project Area

Rehabilitation of
disturbed areas in
Eastern Great
Egret habitat that
are no longer
required for
operations

Monitoring Program

Pre-clearance surveys for Eastern Great Egrets within one year prior to planned vegetation
clearing, targeting all suitable waterway habitats for this species, within and directly adjacent to
the Project Area to be cleared. Waterway surveys can be undertaken at any time of year.

BioCondition Assessments and photo monitoring will be undertaken annually after rehabilitation to
determine the condition of riparian areas in Eastern Great Egret habitat in proposed rehabilitation
and control sites. For each rehabilitation area, a minimum of two permanent monitoring plots for
every 50 ha will be located in rehabilitated areas, and a minimum of two permanent monitoring
plots will be located in similar habitat between 1 km and 2 km from the Project Area (control
areas).
In addition to these Assessments, there will be targeted searches for Eastern Great Egrets in the
waterways adjacent to each rehabilitated area.

No loss of surface
water resources in
retained habitat
areas within the
Project Area
unless approved
No loss or
degradation of
known Eastern
Great Egret habitat
or waterways
caused by
subsidence unless
approved

Trigger for Corrective
Action

Outcomes

N/A

Record and map
Eastern Great Egret
locations in the Project
Area, to ensure
appropriate mitigating
management
measures are
implemented.

Rehabilitated areas
fail to reach 70% of
baseline and control
scores within 15 years

Baseline habitat
quality for comparison
during monitoring.
Ability to assess
rehabilitation quality
against rehabilitation
and offset
requirements. Adani to
review monitoring
results and report
annually and revise
management actions if
any trigger is identified

Permanent loss of
surface water
resources in retained
habitat areas within
the Project Area
Develop and implement a plan to monitor water levels at waterways in known Eastern Great Egret
habitat, including above subsidence areas.
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Loss of permanent
water and/ or loss or
degradation of known
Eastern Great Egret
habitat due to
subsidence

Ensure compliance
with CG conditions
Baseline water quality
for comparison during
monitoring.
Adani to review
monitoring results and
report annually and
revise management
actions if any trigger is
identified
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Performance
Criteria

Monitoring Program

Trigger for Corrective
Action

Outcomes

Eliminate declared
riparian and
waterway pest
plant species from
the Project Area

Annual identification (including photo documentation) and eradication of declared riparian and
waterway weeds in Eastern Great Egret habitat in the Project Area.

Presence of a
declared riparian or
waterway pest plant
species at any time

Ensure compliance
with PMP

Minimal noise and
vibration impacts in
surrounding habitat

Ongoing monitoring of noise and vibration levels throughout construction and operations and in
response to any complaints from sensitive receptors
Daily monitoring by onsite ER for significant noise and vibration-causing activities near known
Eastern Great Egret habitat.

Noise, vibration and
airblast overpressure
limits are exceeded at
sensitive receptor
locations

Compliance with CG
conditions and SMP
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7.2

Fal co h ypo le uc os ( G r e y F al con )
7.2.1

Status

EPBC Act = Not listed
NC Act = Near Threatened
7.2.2

Ecology and Distribution

Description of the Species:

Plate 3: Grey Falcon (Photo: Dean Portelli)

The Grey Falcon is a medium-sized (30-45 cm in length), robust pale grey falcon with broad wings and
comparatively short tail (Schoenjahn 2010; Debus 2012). A key feature of an adult Grey Falcon is the
bright orange-yellow of all bare parts, including the cere (enclosing the nostrils), eye-rings (around dark
eyes), basal part of the bill and legs and feet (Scheonjahn 2010).
The upperparts of the adult are light grey with black wing tips and the underparts are very pale grey
(underbody) to white (underwings) with a barred dark grey tail (Schoenjahn 2010). The juvenile is slightly
darker and more heavily marked, with blue-grey cere and eye-rings and fine streaks on the underparts
(Debus 2012).
As the Grey Falcon is not easily identified in the field, it is often confused other raptors with similar
plumage; such as the Brown Falcon (Falco berigora), Grey Goshawk (Accipiter novaehollandiae), Brown
Goshawk (Accipiter fasciatus) and Collared Sparrowhawk (Accipiter cirrocephalus; Schoenjahn 2010).
Distribution:
The Grey Falcon is poorly known and is considered to be Australia’s rarest falcon and rarest Falco species
of the world (Schoenjahn 2013). Its range is considered to extend across arid and semi-arid Australia,
mainly where annual rainfall is <500 mm (Garnett et al. 2011) also noted that it can occur in the MurrayDarling Basin, Eyre Basin, central Australia and Western Australia but is now largely absent from southern
Western Australia and Victoria. A recent study by Schoenjahn (2013) indicated that this species is also
to be restricted to a thermal range with a high temperature class.
It is predicted that the total population of the Grey Falcon is <1000 individuals (Schoenjahn 2013).
However, as this species is highly mobile and dispersive, population fragmentation is considered unlikely
(Debus 2012).
Habitat for the Species:
Habitat for the Grey Falcon is generally timbered lowland plains that are crossed by tree-lined
watercourses, and adjacent to treeless areas, grasslands and open woodlands that are used for foraging
(Garnett et al. 2011; Table 17). These habitats also tend to have standing dead trees which are used for
lookout posts (Falkenberg 2011; Debus 2012). During breeding, the Grey Falcon will breed in large
emergent riparian trees that contain existing stick nests, such as River Red Gum (Eucalyptus
camaldulensis) and Coolibah (E. coolabah), (Garnett et al. 2011; Debus 2012). The Grey Falcon can also
breed in corvid nests on telecommunication towers (Marchant and Higgins 1993; Schoenjahn 2009;
Falkenberg 2011).

© ECO LOGICAL AUSTRALIA PTY LTD

61

Species Management Plan - Mine and Offsite Infrastructure

Table 17 Regional Ecosystem associations for the Grey Falcon.
RE

Short Descriptions

10.3.12a

Corymbia plena +/- C. dallachiana open woodland on sandy alluvial terraces

10.3.13a

Eucalyptus camaldulensis woodland along watercourses

10.3.14a

Eucalyptus coolabah open woodland in stream channels flowing east and west on floodplains

10.3.14d

Riverine wetland or fringing riverine wetland-dominated by Eucalyptus camaldulensis

10.3.28a

Eucalyptus melanophloia open woodland on sandy alluvial fans

10.3.6a

Eucalyptus brownii open woodland on alluvial plains

10.3.6ax1

Eucalyptus brownii open woodland on flat to gently undulating sandplain.

10.4.3a

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

10.5.1a*

Eucalyptus similis +/- Corymbia brachycarpa +/- Eucalyptus drepanophylla low open
woodland on sand plains

10.5.4b

Eucalyptus crebra open woodland on sand plains

10.5.5a

Eucalyptus melanophloia open woodland on sand plains

10.7.4

Eucalyptus persistens low open woodland on pediments below scarps

10.7.5

Eucalyptus thozetiana open woodland on scarps and on pediments below scarps

11.3.3

Eucalyptus coolabah woodland on alluvial plains

11.3.7

Corymbia spp. woodland on alluvial plains

11.3.10

Eucalyptus brownii woodland on alluvial plains

11.3.25

Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines

11.3.27f

Palustrine wetland (e.g. vegetated swamp) dominated by Eucalyptus coolabah and/or E.
tereticornis

11.4.11

Dichanthium sericeum and Astrebla spp. grassland with patchy Acacia harpophylla or Eucalyptus
coolabah on Cainozoic clay plains

11.5.3

Eucalyptus populnea +/- E. melanophloia +/- Corymbia clarksoniana on Cainozoic sand plains
and/or remnant surfaces

11.11.15

Eucalyptus crebra woodland on deformed and metamorphosed sediments and interbedded
volcanics

*Bold text highlights the RE at a known Grey Falcon location in the Project Area

Essential Microhabitat
Key habitat for the Grey Falcon has been identified as Acacia shrublands that are crossed by tree-lined
watercourses (Garnett et al. 2011). Essential microhabitat features for nesting includes the availability of
vacant stick nests in riparian woodlands. The Grey Falcon tends to favour the nests of Corvus species,
which they can sometimes use again in subsequent years (Schoenjahn 2013).
Known Populations within the Project Area:
The Grey Falcon is known to occur in the region (DEHP 2015b; Appendix B). In autumn 2011 The Grey
Falcon was recorded in the southern section of the Project Area at survey site number 13 (438973,
7546405, MGA Zone 55; Vol 4, Appendix N1 – Terrestrial Ecology Report). Although the Grey Falcon has
no strong RE associations, it is associated with the following general habitat types that occur within Project
Area:



Eucalypt open woodland with native grass understorey
Eucalypt and acacia mixed woodland or forest often on clay soils
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Riparian woodland or forest fringing watercourses, and coolabah open woodland on grassy
floodplain

Movement Patterns:
The Grey Falcon is highly mobile, commonly travelling over hundreds of kilometres (Marchant and Higgins
1993). There is also evidence of regular movements, probably mostly of immature Grey Falcons, during
the non-breeding season toward northern and coastal areas (Garnett et al. 2011).
Breeding Biology
The reported breeding season for the Grey Falcon is July–November (Marchant and Higgins 1993), where
it usually lays one to four eggs (Schoenjahn 2013). The incubation period is five weeks and the nestling
period six to seven weeks (Debus 2012). Post-fledging dependence period can last five months and may
last almost until the next breeding season (Janse et al. 2015).
It is widely regarded that this species may only nest in years of above-average rainfall (Aumann 2001;
Falkenberg 2011; Sutton 2011; Watson 2011; Janse et al. 2015). Recent studies indicate that the Grey
Falcon sometimes does not re-use nests, and may vacate known breeding areas during drought, as it
favours environments of unpredictability and extreme climatic conditions (Schoenjahn 2013).
Feeding
Grey Falcons almost exclusively prey on birds (Schoenjahn 2013), such as pigeons, parrots and
passerines (Falkenberg 2011). This species has also been recorded to occasionally feed on mammals,
reptiles and insects (Olsen and Olsen 1986; Marchant and Higgins 1993; Sutton 2011; Janse et al. 2015).
7.2.3

Threats and Impacts

Threats to the Grey Falcon are speculative but are related to the contraction in breeding distribution in
the wetter margins of this species range (Olsen and Olsen 1986). Threats include the degradation of
habitat due to overgrazing and habitat loss due to clearing (Garnett et al. 2011), impacting the Grey Falcon
through loss of foraging habitat, nest sites and food supply (NSW Scientific Committee 2009). Other
indirect threats include the provision of watering holes for stock that has increased competition from mesic
adapted species such as the Peregrine Falcon (Hollands 1984). This species is also restricted by
availability of prey species due to its limited dietary flexibility (Schoenjahn 2013). The Grey Falcon may
be subject to competition for nest sites by other raptor species (Falkenberg 2011), and its nests are
susceptible to storm damage and harassment by birdwatchers (Watson 2011).
Table 18 outlines all the potential impacts of the Project that are applicable to the Grey Falcon, taking into
account the conservation listing, Condition 6c of the EPBC Approval, Appendix 1 of the Coordinator
General (CG) report, and specific impacts outlined in the EIS (GHD 2012b).
Table 18 Potential impacts from the Project on Grey Falcon
Impacts

Potential impacts associated with the Project

Project phase

Vegetation clearing/habitat
loss

Removal of an unspecified amount of potential habitat.

Construction,
Operations

Habitat Degradation i.e.
grazing, fragmentation
edge effects

No livestock will be grazed in areas of mine development
during construction or operations, due to exclusion fencing.

Impact unlikely
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Impacts

Potential impacts associated with the Project

Project phase

Loss of surface water resources due to changes in
hydrology, potentially leading to declines of prey species
and a reduction in the availability of crow nests for
breeding.

Construction,
Operations

Predation by Invasive
Mammals

Predation on nests by feral cats.

Construction,
Operations

Weeds

This species has a large home range and the degradation
of adjacent habitat quality is unlikely to reduce food
resources.

Impact unlikely

Earthworks

The Grey Falcon is a highly maneuverable aerial species
that is unlikely to be affected by slow-moving machinery
during earthworks.

Impact unlikely

Noise and Vibration

Loss of useable breeding habitat due to noise and vibration
disturbance.

Construction,
Operations

Vehicle Strike

This species is susceptible to vehicle strike when hunting
prey.

Construction,
Operations

Emissions i.e. dust

Dust emissions may degrade surface water resources.

Construction,
Operations

Light Spill

Loss of roosting and nesting habitat due to light disturbance
at night.

Construction,
Operations

Uncovered wire and mesh located near permanent water
sources may lead to Grey Falcon entrapment.

Construction,
Operations

The Grey Falcon may become entangled in barbed wire
fences.

Construction,
Operations

Water Quality and Effluent

Contamination of surface water resources by effluent and
sediments.

Construction,
Operations

Contaminants (e.g.
Chemicals, Fuel)

Contamination of surface water resources by pollutants.

Construction,
Operations

Drought/ Changes in
Hydrological Regimes,
including Stream
Diversions and Flood
Levees
Mine Dewatering
Subsidence

Entrapment

7.2.4

Mitigation and Management Measures

Table 19 outlines all relevant management measures for the Grey Falcon that meet the conditions of the
EPBC Approval and Coordinator-General report. There is no recovery plan for the Grey Falcon. All
appropriate management measures will be implemented during construction and operations in suitable
habitats known or likely to support this species. Sightings of Grey Falcons outside known habitats during
construction and operations will be reported to the ER and confirmed by the Queensland Museum. Where
additional populations are identified, DES will be notified of locations and appropriate management
actions will be implemented.
This Grey Falcon SMP will be audited, reviewed annually and amended as required.
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Table 19 Mitigation and management measures for the Grey Falcon
Goal (Impact)

Performance Criteria

Management Measures

Trigger

Corrective Action

Avoid unnecessary
clearing

Temporary stockpile sites for soil and equipment,
access routes, laydown yards and other
associated infrastructure will be located at least
200 m from a confirmed nesting site and will be
located to avoid disturbance to potential breeding
sites i.e. large trees in potential breeding habitat,
where possible.

Any clearing outside
clearing footprint in Grey
Falcon habitat

Non-conformances with this requirement
will be recorded as an incident in Adani’s
incident reporting system, and actions
taken will depend on investigation
findings

Predation by
Invasive
Mammals

No increase in cat
numbers in the Project
Area

A Pest Management Plan (PMP) will be
developed and implemented prior to construction
and operations, including measures for
controlling cats. The PMP will be developed in
conjunction with neighbouring land owners, and
will target water bodies and habitat edges.

>10% increase in the
population of cats from
baseline scores

Increase feral cat management efforts, in
conjunction with neighbouring land
owners.

Minimise
noise/vibration
disturbance

No abandonment of an
identified Grey Falcon
nests due to
noise/vibration
disturbance

No noise and vibration-causing activities are to
occur within 200 m of an active and confirmed
Grey Falcon nest.
Prior to site entry, all relevant site personnel,
including contractors, will be made aware of the
locations of Grey Falcon nests and the no-noise
buffer zones surrounding them.

Abandonment of an
identified Grey Falcon
nest due to noise and
vibrations

Investigate source of disturbance and
implement controls, where possible.
Report as per mine EA conditions if
required Update SMP to increase the
buffer distance where control procedures
have been complied with and proven to
be inadequate.

Minimise loss of
habitat

Minimise the risk
of light and heavy
vehicle strike

No death or injury due to
light or heavy vehicle
strike

Prior to site entry, all relevant site personnel,
including contractors, will be made aware of the
propensity of Grey Falcon’s to make quick flying
movements when hunting for prey.
Vehicles and plant will drive on designated roads
and tracks only, and adhere to all speed limits,
which will be clearly sign posted.

All relevant site personnel will be made aware of
the locations of Grey Falcon populations.
Vehicles and plant will drive on designated roads
and tracks only, and adhere to all speed limits,
which will be clearly sign posted.
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Light or heavy vehicle
strike during clearing and
grubbing

Incidents will be reported to the site ER
as soon as possible. DoEE and DES will
be notified within 24 hours.
Depending on the extent of injuries, any
injured Grey Falcons will be either taken
to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).
Complete an incident report and notify
DES.
Depending on the extent of injuries, any
injured Grey Falcons will be either taken
to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).
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Goal (Impact)

Eliminate
entrapment

Performance Criteria

No deaths or injuries
from trapped Grey
Falcons
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Management Measures

Wire and mesh material near water sources will
be covered.
New fencing will avoid the use of barbed wire on
the top strand in potential Grey Falcon habitat
where possible, in discussion with adjacent
landholders. Fences to be periodically checked
by onsite ER.

Trigger

Corrective Action

Grey Falcon mortality or
injury due to entrapment

Incidents will be reported to the site ER
as soon as possible. Complete an
incident report and notify DES if death or
injury occur.
Review materials storage procedures and
fencing protocols, and implement actions
to ensure entanglement does not reoccur.
Depending on the extent of injuries, any
injured Grey Falcon will be either taken to
the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).
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7.2.5

Monitoring

Prior to each stage of works, pre-clearance surveys will be undertaken to identify suitable nesting habitat
(and nests) for the Grey Falcon within the area(s) to be cleared. These pre-clearance surveys will occur
within one year prior to any clearing or associated works being undertaken, at a suitable time to detect
Grey Falcon nests, and will target suitable nesting habitat for this species within the areas to be cleared.
If this species is detected, this Management Plan will be updated with known Grey Falcon habitat locations
within clearing footprints.
Survey Methodology: There are no survey methods for the Grey Falcon, however based on previous
studies it is recommended that the pre-clearance survey undertake targeted searches in areas identified
as potential nesting sites and during the breeding season (July to November; Falkenberg 2011;
Schoenjahn 2013). Targeted searches to locate active raptor nests will involve driving existing roads and
tracks, walking timbered creeklines and investigating stands of trees and single trees, and surveying
around natural and artificial waterbodies and bores (Schoenjahn 2013). All key microhabitat features
should be noted. This includes potential perching trees and nesting sites, such nests used by Corvus spp.
and other raptors.
The Grey Falcon is not easily identified in the field and is often confused other raptors with similar
plumage, such as the Brown Falcon, Grey Goshawk, Brown Goshawk and Collared Sparrowhawks
(Schoenjahn 2010). Falkenberg (2011) also highlighted that this species can be reclusive in nature and
have certain perching habits that make it difficult to observe. Therefore all confirmations of Grey Falcon
identification will be undertaken by the Queensland Museum. Where possible, identification requests
should include photographs for species verification.
Design of the on-going monitoring program, including the location and extent of sites, will be determined
by a suitably qualified person to ensure that sufficient data are collected to quantify likely impacts resulting
from the proposed action, and to determine appropriate habitat management goals. The monitoring
program will include both impact and control sites to monitor the progress of recovery, including
effectiveness of management actions, and adapt if necessary. Annual monitoring will occur for the
duration of mining activity, and closure.
The potential impacts of the activities will be monitored in accordance the monitoring program outlined in
Table 20.
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Table 20 Details of monitoring program for the Grey Falcon
Performance
Criteria

Trigger for Corrective
Action

Outcomes

N/A

Record and map both
current and potential
Grey Falcon nesting
locations in the Project
Area, to ensure
appropriate mitigating
management
measures are
implemented.

Rehabilitation of
disturbed areas in
Grey Falcon
habitat that are no
longer required for
operations

BioCondition Assessments and photo monitoring will be undertaken prior to rehabilitation works,
and then annually after rehabilitation to determine the condition of vegetation in rehabilitation and
control sites in known Grey Falcon habitat. For each rehabilitation area, a minimum of two
permanent monitoring plots for every 50 ha will be located in rehabilitated areas, and a minimum of
two permanent monitoring plots will be located in similar habitat between 1 km and 2 km from the
Project Area (control areas).
Rehabilitated areas must include species of tree that are likely to become emergent species.
In addition to these Assessments, there will be annual targeted searches for Grey Falcons within
each rehabilitated area.

Rehabilitated areas
fail to reach 70% of
baseline and control
scores within 15 years

Baseline habitat
quality for comparison
during monitoring.
Ability to assess
rehabilitation quality
against rehabilitation
and offset
requirements. Adani to
review monitoring
results and report
annually and revise
management actions if
any trigger is
identified.

No increase in cat
numbers in the
Project Area

Baseline and annual monitoring of cat populations at water sources, roadways, and habitat edges
in Grey Falcon habitat. Monitoring will include track and scat monitoring, and photo monitoring
using baited infrared cameras.

>10% increase in the
population of cats,
from baseline scores

Compliance with PMP

No abandonment
of an identified
Grey Falcon nest
due to
noise/vibration
disturbance

During breeding/nesting season ER’s will monitor all verified Grey Falcon nests within 1 km of
active construction areas. Any signs of possible abandonment will be verified by a suitably
qualified person.

Abandonment of a
Grey Falcon nest due
to noise and vibration

Compliance with SMP
and relevant
legislation

Identify potential
nesting areas
within the Project
Area

Monitoring Program

Pre-clearance targeted surveys for the Grey Falcon within one year prior to planned vegetation
clearing, targeting suitable nesting habitat for this species within and directly adjacent to the
Project Area to be cleared.
Surveys can be undertaken at any time of the year. However, surveys will be most effective
during breeding season, when raptor nests can be surveyed directly.

© ECO LOGICAL AUSTRALIA PTY LTD

68

Species Management Plan - Mine and Offsite Infrastructure

Performance
Criteria

Monitoring Program

Trigger for Corrective
Action

Outcomes

Minimal noise and
vibration impacts in
known Grey
Falcon nesting
and/or roosting
habitat

Ongoing monitoring of noise and vibration levels throughout construction and operations and in
response to any complaints from sensitive receptors.
Daily monitoring by onsite ER of for significant noise and vibration-causing activities near an
identified Grey Falcon nest.

Noise, vibration and
airblast overpressure
limits are exceeded at
sensitive receptor
locations

Compliance with CG
conditions and SMP
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7.3

7.3.1

Geop ha ps s c ri pta s c ript a ( Sq uatt e r P ig eon )

Status

EPBC Act = Vulnerable
NC Act = Vulnerable
7.3.2

Ecology and Distribution
Plate 4: Squatter Pigeon

Description of the Species:
The Squatter Pigeon (southern) is a medium-sized ground dwelling pigeon approximately 30 cm long.
Adults of both sexes are generally grey-brown with black and white stripes on the face and throat, have
iridescent green or violet patches on the wings, a blue-grey lower breast and white flanks and lower belly.
The southern Squatter Pigeon sub-species has a patch of blue-grey skin around the eye, whereas the
northern Squatter Pigeon has an orange-red orbital skin patch (TSSC 2015dm).
Distribution:
Squatter Pigeons are largely restricted to Queensland. The species is known to occur north of the
Burdekin River, east to Townsville and Proserpine and south to the Queensland-New South Wales Border
and west as far as Longreach. Where Squatter Pigeon occurs it can be locally abundant (Reis 2012).
The estimated extent of occurrence is approximately 440,000 km 2 (DoE 2015). The estimated total
population of the species is considered to be of low reliability as no systematic surveys have been
undertaken. However, in 2000 the population was estimated at 40,000 breeding birds (Garnett and
Crowley 2000). Given the Squatter Pigeon’s ubiquitous nature and relative abundance, the population is
thought to be stable at present. It is also thought this species occurs as a single, contiguous (i.e. interbreeding) population (DoE 2015).
Habitat for the Species:
The Squatter Pigeon forages in any remnant or regrowth open-forest to sparse, open-woodland or scrub
dominated by Eucalyptus, Corymbia, Acacia or Callitris species, on sandy or gravelly soils (Table 21),
within 3 km of a suitable, permanent or seasonal water body (Squatter Pigeon Workshop 2011). This
species is never far from water (Pizzey and Knight 2007, NPWS 1999). Although it is most common in
grassy woodlands and open forests dominated by eucalypts (DoE 2015), it has no close associations with
any particular vegetation type (NPWS 1999). Non-remnant and regrowth areas are also used by this
species, in areas within 3 km of suitable water. Squatter Pigeons are commonly recorded in areas of
disturbed habitat including grazed grasslands, scrub, and areas adjacent to roads and railway lines (DoE
2015).
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Table 21 Current and Pre-Clearing Regional Ecosystem associations for the Squatter Pigeon.
RE

Short Descriptions

10.3.12a

Corymbia plena +/- C. dallachiana open woodland on sandy alluvial terraces

10.3.13a

Eucalyptus camaldulensis woodland along watercourses

10.3.14a

Eucalyptus coolabah open woodland in stream channels flowing east and west on floodplains

10.3.14d

Riverine wetland or fringing riverine wetland dominated by Eucalyptus camaldulensis

10.3.28a

Eucalyptus melanophloia open woodland on sandy alluvial fans

10.3.4b

Acacia cambagei low open woodland to low woodland on alluvial plains

10.3.6a

Eucalyptus brownii open woodland on alluvial plains

10.3.6ax1

Eucalyptus brownii open woodland on flat to gently undulating sandplain.

10.4.3a

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

10.4.5a

Acacia cambagei +/- Acacia harpophylla low woodland on Cainozoic lake beds

10.5.1a

Eucalyptus similis +/- Corymbia brachycarpa +/- Eucalyptus drepanophylla low open woodland
on sand plains

10.5.1d

Corymbia setosa low open woodland on sand plains

10.5.4b

Eucalyptus crebra open woodland on sand plains

10.5.5a

Eucalyptus melanophloia open woodland on sand plains

10.5.8a

Corymbia setosa with Grevillea pteridifolia and Melaleuca nervosa low open woodland on sand
plains

10.7.3a

Acacia catenulata low woodland at margins of plateaus

10.7.4

Eucalyptus persistens low open woodland on pediments below scarps

10.7.5

Eucalyptus thozetiana open woodland on scarps and on pediments below scarps

11.3.3

Eucalyptus coolabah woodland on alluvial plains

11.3.5

Acacia cambagei woodland on alluvial plains

11.3.7

Corymbia spp. woodland on alluvial plains

11.3.10

Eucalyptus brownii woodland on alluvial plains

11.3.25

Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines

11.3.27f

Palustrine wetland (e.g. vegetated swamp) dominated by Eucalyptus coolabah and/or E.
tereticornis

11.4.5

Acacia argyrodendron woodland on Cainozoic clay plains

11.4.6

Acacia cambagei woodland on Cainozoic clay plains

11.4.9

Acacia harpophylla shrubby woodland with Terminalia oblongata on Cainozoic clay plains

11.4.11

Dichanthium sericeum and Astrebla spp. grassland with patchy Acacia harpophylla or Eucalyptus
coolabah on Cainozoic clay plains

11.5.3

Eucalyptus populnea +/- E. melanophloia +/- Corymbia clarksoniana on Cainozoic sand plains
and/or remnant surfaces

11.11.15

Eucalyptus crebra woodland on deformed and metamorphosed sediments and interbedded
volcanics

Essential Microhabitat:
The Squatter Pigeon is only found in areas near suitable water sources. Suitable water sources include
permanent or seasonal rivers, creeks, lakes, ponds and waterholes, and artificial dams with a small patch
of gently sloping, bare ground on which to approach and stand at the water's edge (Squatter Pigeon
Workshop 2011, DoE 2015).
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The Squatter Pigeon prefers to forage and dust-bathe on bare ground under an open canopy of trees
(Squatter Pigeon Workshop 2011), particularly in sandy areas dissected by gravel ridges (Frith 1982).
Squatter Pigeons are usually seen in pairs or small groups (Crome 1976, Frith 1982), particularly where
patchy grasses and shrubs cover less than 33% of the ground area (DoE 2015).
Known Populations within the Project Area:
The Squatter Pigeon in known to occur in the surrounding region (DEHP 2015c) and across the mine
component of the Project Area (GHD 2012a, Appendix B). Within the Project Area, this species is most
frequently sighted incidentally and during standardised bird surveys, on tracks through regrowth and
remnant open woodland dominated by Silver-Leaved Ironbark Eucalyptus melanophloia (Regional
Ecosystem 10.5.5a and RE 10.2.38). Within the mine footprint, the Squatter Pigeon has also been sighted
in open woodland dominated by Brown’s Box Eucalyptus brownii (RE 10.3.6ax1), mixed eucalypts
(RE10.5.1a), Gidgee Acacia cambagei and Brigalow Acacia harpophylla (RE10.4.5), and riparian
woodland dominated by Red River Gum Eucalyptus camaldulensis (RE10.3.13a). Sightings ranged from
single birds to flocks of up to 20 individuals (GHD 2012a). This Squatter Pigeon is likely to be common in
suitable habitat within the mine component of the Project Area, although the distribution of this species is
likely to be limited by the availability of drinking water (GHD 2012a).
Movement Patterns:
Squatter Pigeons are considered sedentary or locally nomadic, following food resources (Frith 1982,
Squatter Pigeon Workshop 2011). There is no evidence to show that Squatter Pigeons undertake longdistance movements (Griffoen and Clarke 2002). When danger approaches Squatter Pigeons generally
freeze in position on the ground (NPWS 1999).
Breeding Biology:
Squatter Pigeons nest on the ground, usually laying two eggs in sheltered positions, generally amongst
vegetation (Crome 1976; Frith1982). They prefer to nest on stony rises on sandy or gravelly soils (i.e.
land zones 5 and 7), within 1 km of a suitable (and permanent) water body (Squatter Pigeon Workshop
2011).
Squatter Pigeons typically breed from April to October, although this is variable and highly dependent on
the availability of food, primarily grass seeds (Frith 1982, Squatter Pigeon Workshop 2011). Nests are
depressions scraped into the ground beneath a tussock of grass, bush, fallen tree or log, and sparsely
lined with grass (Chisholm 1944, Frith 1982, Lord 1956, North 1913-14). Usually two eggs are laid and
incubated for about 17 days. Chicks remain in the nest for two to three weeks and are dependent on their
parents for around four weeks (DoE 2015).
Feeding Ecology:
The Squatter Pigeon forages for seeds on bare ground between sparse grasses under an open canopy
of trees (Squatter Pigeon Workshop 2011, Crome 1976, Frith 1982). They also consume legumes, herbs
and forbs, acacia seeds, insects and ticks (DoE 2015).
7.3.3

Threats and Impacts

The primary threats to the Squatter Pigeon (southern) are overgrazing during drought, ongoing clearing
of habitat for farming and development, grazing of habitat by livestock and feral herbivores such as
rabbits, thickening of understorey vegetation, and predation by invasive mammals such as cats and foxes
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(TSSC 2015dm). Their susceptibility to freezing when disturbed makes Squatter Pigeons particularly
vulnerable to predation by foxes and cats. Other known threats include fragmentation of habitat, trampling
of nests by domestic stock and feral herbivores, invasion of habitat by weeds such as Cenchrus ciliaris
(Buffel Grass), drought, and bushfires (DEHP 2015b, DoE 2015). Changes in hydrological regimes can
also affect Squatter Pigeons by changing the distance between water sources and feeding habitat;
affecting their movement through the landscape (Reis 2012).
Table 22 outlines all the potential impacts of the project that are applicable to Squatter Pigeons, taking
into account the conservation listing, Condition 6c of the EPBC Approval, Appendix 1 of the Coordinator
General (CG) report, and specific impacts outlined in the EIS (GHD 2012a). The Project Area and
surrounding area are not considered to support an ‘important population’ or ‘habitat critical to the survival’
of Squatter Pigeon (Squatter Pigeon Workshop 2011, DoE 2015).
Table 22 Potential impacts from the Project on Squatter Pigeons
Impacts

Potential impacts associated with the Project

Project phase

Vegetation Clearing/
Habitat Loss

Removal of 12,391 ha (Mine Operations) and 30 ha (Mine
and Offsite Infrastructure Construction) of vegetation from
potential Squatter Pigeon habitat.

Pre-construction,
Construction,
Operations

Livestock access to areas of mine development during
construction and operations, potentially leading to a
thickening of understorey vegetation.

Construction,
operations

Loss of food resources due to grazing by resident
introduced herbivores (i.e. rabbits and goats).

Construction,
Operations

Loss of individuals to predation by feral foxes and cats,
which are known to increase in abundance around human
habitation in dryland areas.

Construction,
Operations

Fragmentation of woodland vegetation improves access
and hunting opportunities for feral cats and foxes,
increasing the likelihood of predation.

Pre-construction,
Construction,
Operations

Fragmentation of habitat. This is unlikely to affect the
connectivity of Squatter Pigeon populations, due to their
mobility.

Impact unlikely

Destruction of nests by vehicles and machinery, people,
and large herbivores.

Construction,
Operations

Dispersal of weeds throughout the project area by vehicles,
machinery, and people, degrading habitat and
outcompeting food resources in and adjacent to the Project
Area.

Construction,
Operations

Degradation of Habitat
due to grazing

Predation by Invasive
Mammals

Fragmentation
(Connectivity) and Edge
Effects

Trampling of Nests

Weeds (including Buffel
Grass)

Invasion of new weed species from adjacent areas.
Changes in land cover in the Project Area (forest to
grassland) may increase the spread of bushfires, which
cause temporary and permanent losses of food resources.

Construction,
Operations

Increased risk of bushfire due to machinery sparking, and
increased anthropogenic activity in the Project Area.

Construction

Changes in Hydrological
Regimes, including
Stream Diversions and
Flood levees and
Subsidence

Loss and degradation of habitat due to changes in
hydrology.

Operations

Earthworks

Mortality due to machinery strike during earthworks and
siltation of critical water resources.

Construction,
Operations

Bushfire
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Impacts

Potential impacts associated with the Project

Project phase

Noise and Vibration

Loss of useable habitat in, and adjacent to, the Project Area
due to noise and vibration disturbance. This is unlikely to be
a concern for Squatter Pigeons, except at nests, given their
ability to inhabit noisy disturbed areas, including road and
railway corridors, and homesteads.

Construction,
Operations

Vehicle Strike

Mortality and injury from vehicle strike, due to an increased
number of vehicles and access routes. Vehicle strike will be
a high risk threat, given the propensity for Squatter Pigeons
to freeze when disturbed.

Construction,
Operations

Emissions i.e. dust

Particulate emissions may reduce ground vegetation cover
and food resources for Squatter Pigeons, in and
immediately adjacent to the Project Area.

Construction,
Operations

Light Spill

Loss of useable habitat in and adjacent to the Project Area
due to light disturbance at night.

Impact unlikely

Entrapment

Barbed wire located near permanent water sources may
lead to Squatter Pigeon entanglement.

Construction,
Operations

Water Quality and Effluent

Contamination of water resources by effluent and sediments.

Construction,
Operations

7.3.4

Mitigation and Management Measures

Table 23 outlines all relevant management measures for the Squatter Pigeon that are consistent with the
conservation advice for this species (TSSC 2015dm) and meet the conditions of the EPBC Approval and
Coordinator-General report. There is currently no recovery plan for the Squatter Pigeon (DoE 2015).
All appropriate management measures will be implemented during construction and operations in habitats
known or likely to support Squatter Pigeons. Additional sightings of Squatter Pigeons outside known
populations during construction and operations will be reported to the ER and confirmed by the
Queensland Museum. Where additional populations are identified, DES and DoEE will be notified of
locations and appropriate management actions will be implemented.
This Squatter Pigeon SMP will be audited, reviewed annually and amended as required.
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Table 23 Mitigation and management measures for the Squatter Pigeon
Goal (Impact)
Reduce habitat
degradation from
grazing by introduced
herbivores

Performance Criteria

Management Measures

Trigger

Corrective Action

>10% increase in
the population of
each grazing
herbivore species
from baseline
scores

Increase feral herbivore management
efforts, in conjunction with neighbouring
land owners.

No increase in rabbit,
goat, fox and cat
numbers in the
Project Area

A Pest Management Plan (PMP) will be developed and
implemented prior to construction and operations,
including measures for controlling rabbits, goats, foxes,
cats and weeds. The PMP will be developed in
conjunction with neighbouring land owners, and will
focus on tracks, waterways and habitat edges. The
Pest Management Plan will incorporate measures
recommended in the Threat Abatement Plans for the
control of feral cats, foxes, and rabbits.
Food and scrap storage areas in camps and laydown
areas will be fenced / enclosed to prevent
encroachment of invasive predators. Domestic animals
will not be permitted into the Project area.

>10% increase in
the population of
each invasive
predator species
from baseline
scores

Increase invasive predator management
efforts, in conjunction with neighbouring
land owners.

Presence of
declared pest
plant species at
any time

Increase weed management efforts, in
conjunction with neighbouring land
owners, where relevant.

New infestation of
weeds

Incidences will be recorded in a register
as per the EMP (Mine).
Review adherence to control procedures
to ensure compliance. Take remedial
action where compliance has not been
adhered to. Increase training to ensure
breach does not re-occur.
Increase efforts to minimise the spread of
weeds, including updating and
implementing an updated Pest
Management Plan.

Thickening of
understory in
squatter pigeon
habitat

Implement approved vegetation
management program to reduce
understory thickening and promote grass
growth in affected areas

Minimise predation risk
by invasive mammals

No increase in
declared pest plant
species from the
Project Area and
adjacent areas

Reduce weed
competition
Minimise the spread
of weeds across the
Project Area

Ensure understory
thickening does not
occur in squatter
pigeon habitat

No thickening of the
understory in
squatter pigeon
habitat
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Weed control, as part of the Pest Management Plan,
will focus on declared weeds from the Project Area,
and adjacent areas, during construction and
operations.
Provide weed wash-down stations at all Project Area
entry and exit points, and tracks through known weedinfested areas.
Enforce the use of weed wash-down stations at all
times.

Monitor understory density and grass cover in squatter
pigeon habitat
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Goal (Impact)

Eliminate trampling of
nests

Minimise noise and
vibration disturbance

Minimise changes in
hydrology (including
stream diversions and
flood levees, and mine
dewatering) resulting
in the loss of
permanent water
sources

Performance Criteria

Management Measures

Trigger

Corrective Action

No nests trampled

All areas suitable for nesting will be surveyed by a
qualified ecologist, prior to vegetation clearing. Nests
observed in, and adjacent to, the Project Area will be
marked and mapped, appropriately fenced, and
monitored during works. Marking of nests will occur
from a distance of at least 5 m, to ensure the adult isn’t
flushed whilst doing so. Marking will consist of a series
of four clearly visible flags surrounding the nest, each
displaying a direction and bearing.
Buffer areas around nests are to be demarcated using
high visibility tape, and communicated as no-go zones
until eggs have hatched and juveniles have dispersed
into adjacent, suitable, undisturbed habitat.
Prior to site entry, all relevant site personnel, including
contractors, will be made aware of the locations of
Squatter Pigeon nests and the no-go buffer zones
surrounding them.
Access is to occur along designated roads and access
tracks only.

Trampling of a
nest

Complete an incident report and notify
DoEE and DES.
Review adherence to control procedures
to ensure compliance. Take remedial
action where compliance has not been
adhered to. Increase training to ensure
breach does not re-occur.

No abandonment of
Squatter Pigeon
nests due to noise
and vibration

Significant noise and vibration-causing activities are
not to occur within 200 m of an active Squatter Pigeon
nest.
Prior to site entry, all relevant site personnel, including
contractors, will be made aware of the locations of
Squatter Pigeon nests and the reduced-noise buffer
zones surrounding them.

Abandonment of a
Squatter Pigeon
nest due to noise
and vibration

Investigate source of disturbance and
implement controls, where possible.
Report as per mine EA conditions if
required update SMP to increase the
buffer distance where control procedures
have been complied with and proven to
be inadequate.

No net loss of
suitable permanent
water sources unless
approved

Permanent water sources in retained suitable Squatter
Pigeon habitat in the Project Area will not be drained or
lost as a result of changes in hydrology (including mine
dewatering and subsidence), unless suitable
alternative water supplies (permanent water with gently
sloping, bare ground at the edge) are available within a
1 km radius or in offset areas. This includes permanent
water sources in waterways and dams.

Draining of
suitable
permanent water
source in retained
Squatter Pigeon
habitat, without an
offset water
source provided

Implement remedial actions to provide
supplementary water sources, where
possible.
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Goal (Impact)

Minimise the impacts
of subsidence on
Squatter Pigeon
habitat

Minimise the risk of
light vehicle and
machinery strike
during earthworks and
operations

Minimise emissions
(dusts)

Performance Criteria

No loss or
degradation of known
Squatter Pigeon
habitat and soil
structure caused by
subsidence unless
approved

No death or injury
due to light vehicle or
machinery strike

Limit disturbance
from emissions (dust)
on photosynthetic
ability of grasses in
Squatter Pigeon
habitat
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Management Measures

Trigger

Corrective Action

Loss of water
resource and/ or
loss or
degradation of
known Squatter
Pigeon habitat
due to subsidence

An annual monitoring report will be
submitted to DES and DoEE. In the
event that subsidence degrades or
causes the loss of known Squatter
Pigeon habitat, Adani will provide in the
annual report, information on mitigation
measures to be undertaken to reduce the
impact on Squatter Pigeons.

Light vehicle or
machinery strike
during vegetation
clearing and
grubbing

Incidents will be reported to the site ER
as soon as possible. DoEE and DES will
be notified within 24 hours.
Depending on the extent of injuries, any
injured Squatter Pigeon will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).

All relevant site personnel, including contractors, will be
made aware of the locations of Squatter Pigeon and
the propensity of this species to feed on dusty roads
and freeze when threatened.

Light vehicle or
machinery strike
during other
activities

Complete an incident report and notify
DES and DoEE.
Depending on the extent of injuries, any
injured Squatter Pigeons will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).

Regular watering of dusty areas in accordance with
Dust Management Plan.
Vehicles are to be cleaned regularly and are not to be
overloaded.
Coal dust will be managed in accordance with the Coal
Dust Management Plan.
Regular monitoring of grass growth and habitat
condition in known Squatter Pigeon habitat.

Growth of grasses
in known Squatter
Pigeon habitat in,
and adjacent to,
the Project Area
are inhibited due
to dust emissions

An annual monitoring report will be
submitted to DoEE. Where monitoring
shows a reduction in habitat condition
due to dust emissions, investigate source
of dust and upgrade strategies outlined in
the Dust Management Plan to reduce
dust emissions impacts on habitat.

If potential Squatter Pigeon habitat above subsidence
areas is confirmed to be occupied by this species:


Develop and implement a plan to monitor
hydrology in known Squatter Pigeon habitat
above subsidence areas, as part of the Surface
Water Monitoring Plan.



Soil profile monitoring in known Squatter
Pigeon habitat, as part of Subsidence
Monitoring Plan

Prior to any earthworks and/or or vegetation clearing
activities occurring in habitat known or likely to contain
Squatter Pigeons, pre-clearing surveys will be
undertaken by a spotter-catcher, to flush and relocate
any Squatter Pigeons within and directly adjacent to all
areas where works will occur.
Vegetation clearing will occur slowly and in a
sequential pattern, to allow Squatter Pigeons to
disperse from work areas, ahead of machinery.
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Goal (Impact)

Eliminate entrapment

Performance Criteria

No entangled
Squatter Pigeons
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Management Measures

No sharp equipment with the potential to entangle
fauna (e.g. barbed wire and mesh fencing) is to be left
unattended and uncovered near water bodies or dusty
areas with sparse vegetation growth (up to 30% cover).

Trigger

Corrective Action

Squatter Pigeon
entangled

Incidents will be reported to the site ER
as soon as possible. Complete an
incident report and notify DoEE and DES
if death or injury occur.
Review materials storage procedures
and fencing protocols, and implement
actions to ensure entanglement does not
re-occur.
Depending on the extent of injuries, any
injured Squatter Pigeon will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).
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7.3.5

Monitoring

Prior to each stage of works, pre-clearance surveys will be undertaken to identify and map areas of
Squatter Pigeon occurrence within the Project Area(s) to be cleared. These pre-clearance surveys will
occur within one year prior to any clearing or associated works being undertaken, and will target suitable
habitat for the Squatter Pigeon within the area(s) to be cleared. If this species is detected, this
Management Plan will be updated with known Squatter Pigeon habitat locations within clearing footprints.
Survey Methodology: Targeted surveys will be completed in suitable habitat in and near the Project Area.
The optimal habitats to target are open dusty areas (e.g. roads) and suitable water bodies near open
woodlands with a grassy understory. The optimal period for detecting Squatter Pigeons during targeted
surveys is from sunrise to 9am and from 3:30pm until sunset, in conditions that don’t impair visibility,
between May and October (DoE 2015). The Squatter Pigeon has a distinctive call and is readily
approachable (DoE 2015).
Targeted vehicle surveys for Squatter Pigeons in dusty areas should occur along the same route, in the
same manner, on consecutive days, in areas within and adjacent to natural habitat throughout the Project
Area (Squatter Pigeon Workshop 2011). Walking transect surveys can be undertaken at any time of the
day to flush Squatter Pigeons from feeding and shelter areas that are inaccessible to vehicles (DoE 2015).
Targeted stationary surveys at suitable water bodies should occur at prime detection time, for two
consecutive days, preferably after the completion of vehicle and walking surveys (DoE 2015).
Design of the on-going monitoring program, including the location and extent of sites, will be determined
by a suitably qualified person to ensure that sufficient data are collected to quantify likely impacts resulting
from the action, and to determine appropriate habitat management goals. The monitoring program will
include both impact and control sites to monitor the progress of recovery, including effectiveness of
management actions, and adapt if necessary. Annual monitoring will occur for the duration of mining
activity, and closure.
The potential impacts of the proposed activities will be monitored in accordance the monitoring program
outlined in Table 24.
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Table 24 Details of monitoring program for the Squatter Pigeon
Performance Criteria

Monitoring Program

Trigger
Action

for

Corrective

Outcomes

N/A

Record and map
Squatter Pigeon
locations in the vicinity
of the Project Area, to
ensure appropriate
mitigating
management
measures are
implemented.

Rehabilitation of disturbed areas
in Squatter Pigeon habitat that
are no longer required for
construction or operations

BioCondition Assessments and photo monitoring will be undertaken prior to
rehabilitation works, and then annually after rehabilitation to determine the
condition of vegetation in rehabilitation and control sites in known high value
Squatter Pigeon habitat. For each rehabilitation area, a minimum of two permanent
monitoring plots for every 50 ha will be located in rehabilitated areas, and a
minimum of two permanent monitoring plots will be located in similar habitat
between 1 km and 2 km from the Project Area (control areas).
Rehabilitated areas must include food and water resources, and open dusty areas.
In addition to these Assessments, there will be annual targeted searches for
Squatter Pigeons within each rehabilitated area.

Rehabilitated areas fail
to reach 70% of baseline
and control scores within
15 years

Baseline habitat
quality for comparison
during monitoring.
Ability to assess
rehabilitation quality
against rehabilitation
and offset
requirements. Adani to
review monitoring
results and report
annually and revise
management actions if
any trigger is
identified.

No increase in rabbit, goat, fox
and cat numbers in the Project
Area

Baseline and annual monitoring of feral goat, pig, fox and cat populations at
water sources, roadways, and habitat edges in Squatter Pigeon habitat.
Monitoring will include track and scat monitoring, and photo monitoring using
baited infrared cameras.

>10% increase in the
population of each
invasive species, from
baseline scores

Compliance with
EPBC and
Coordinator-General
conditions

Monitoring within and
immediately adjacent to the
Project Area

Eliminate declared pest plant
species from the Project Area
and adjacent areas
No thickening of the understorey
in squatter pigeon habitat

Pre-clearance targeted surveys for Squatter Pigeons within one year prior to
planned vegetation clearing, targeting suitable habitat for this species within and
directly adjacent to the Project Area to be cleared, particularly in the offsite
infrastructure areas.
Surveys can be undertaken at any time of the year. However, surveys will be
most effective during dry seasons, when suitable water bodies can be targeted.

Annual monitoring (including photo monitoring) for declared pest plants in
Squatter Pigeon habitat in, and adjacent to, the Project Area, understory and
grass growth in Squatter Pigeon habitat. Monitoring will occur at the optimal time
for detecting and identifying pest plant species.
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Presence of declared
pest plant species at any
time
Thickening of the
understorey in squatter
pigeon habitat

Compliance with
EPBC and CG
conditions
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Performance Criteria

Monitoring Program

Trigger
Action

for

Corrective

Minimise the spread of weeds
across the Project Area and
into/from adjacent habitat

New infestation of weeds

No nests trampled

Trampling of a nest

No bushfires sparked by project
activities

Bushfire sparked by
project activities

No uncontrolled fires (bushfires)
in the Project Area

Uncontrolled fire in the
Project Area

No death or injury due to light
vehicle or machinery strike

Breaches reported to DES and DoEE by onsite ER.

Light vehicle or
machinery strike

No entangled Squatter Pigeons

Squatter Pigeon
entangled

No pollution of Squatter Pigeon
habitat by contaminants (e.g.
chemicals, fuel etc.)

Pollution of Squatter
Pigeon habitat by
contaminants

No abandonment of Squatter
Pigeon nests due to noise and
vibration

During breeding/nesting season ER’s will monitor all verified Squatter Pigeon
nests within 1 km of active construction areas. Any signs of possible
abandonment will be verified by a suitably qualified person.
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Abandonment of a
Squatter Pigeon nest
due to noise and
vibration

Outcomes

Compliance with
EPBC and CG
conditions

Compliance with SMP
and relevant
legislation
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7.4

Hi run dap us cau da cut us ( W hit e- th ro at ed
Ne ed let a il)

7.4.1

Status

EPBC Act = Migratory (CAMBA, JAMBA, ROKAMBA)
NC Act = Special Least Concern
7.4.2

Ecology and Distribution

Description of the Species:

Plate 5: White-throated Needletail
(Photo: Morcombe 2004)

The White-throated Needletail is a large (20 cm in length), long-pointed winged swift with a thick, cigarshaped body (DoE 2015; Pizzey and Knight 2007). Adults are predominantly dark coloured with white
forehead, throat and undertail coverts and no differences between the sexes. The mantle and back are a
paler grey and the head and neck a dark- olive and an iridescent gloss on the crown, while the upperwings are blackish leading to a greenish uppertail (DoE 2015). The tail is short and square with small
extended needle-like shafts (Pizzey and Knight 2007).
Distribution:
This species is a non-breeding summer migrant to eastern and south-eastern Australia, arriving from midOctober (DoE 2015; Pizzey and Knight 2007). In south-eastern Australia, this species is generally
widespread extending to the Yorke Peninsula and the Mount Lofty Ranges in South Australia (DoE 2015).
The eastern Australian distribution of the White-throated Needletail is predominantly coastal Queensland
and NSW, extending inland to the western slopes of the Great Divide and occasionally onto the adjacent
inland plains (DoE 2015).
Habitat for the Species:
The White-throated Needletail is almost exclusively aerial in Australia, flying to less than 1 m above the
ground (DoE 2015) and typically over forests, woodlands, farmlands, plains, lakes, coasts and towns
(Pizzey and Knight 2007). This species has been recorded roosting in forests or woodlands (DoE 2015).
When feeding, this species will patrol back and forth along favoured hilltops and timbered ranges (Pizzey
and Knight 2007). The White-throated Needletail can forage closer to the ground in open habitats or
recently disturbed areas but are often forages in area of updrafts (DoE 2015) and will drink by skimming
over the surface of water bodies (SKM 2013).
Essential Microhabitat:
The White-throated Needletail roosts in dense foliage and hollows of trees (DoE 2015).
Known Populations within the Project Area:
The White-throated Needletail has not been recorded within the Project Area but is considered likely to
occur due to previous records in the surrounding area (DEHP 2015d), and suitable foraging habitat occurs
throughout the Project Area (GHD 2012a).
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Movement Patterns:
The White-throated Needletail is a trans-equatorial migrant, breeding in the Northern Hemisphere and
flying south for the boreal winter (Chan 2001; Chantler 1999; Dingle 2004; Higgins 1999). This species
will depart from the breeding grounds between late August and October, either flying singly or in scattered
flocks (Chantler 1999; Dement'ev and Gladkov 1951). During the southern passage, this species flies
through China and Japan before entering Australia via the Torres Strait (DoE 2015). It will return to the
breeding grounds in February to mid-April, via New Guinea.
Breeding Biology:
The White-throated Needletail does not breed in Australia (Higgins 1999).
Feeding:
This species has been recorded eating a wide variety of insects, including beetles, cicadas, flying ants,
bees, wasps, flies, termites, moths, locusts and grasshoppers (DoE 2015). When foraging, the Whitethroated Needletail will seldom alight to capture prey (DoE 2015).
7.4.3

Threats and Impacts

In Australia, there is no specific threat to the species although individuals may collide with overhead
wires, windows and lighthouses (DoE 2015).
Table 25 outlines all the potential impacts of the Project that are applicable to White-throated Needletail,
taking into account the conservation listing, Condition 6c of the EPBC Approval, Appendix 1 of the
Coordinator General (CG) report, and specific impacts outlined in the EIS (GHD 2012a).
Table 25 Potential impacts from the Project on White-throated Needletail
Impacts

Potential impacts associated with the Project

Project phase

Collision with overhead
structures i.e. wires

The installation of power lines in the Project Area may
impact individual White-throated Needletails, if present.

Construction,
Operations

Vegetation
Clearing/Habitat Loss and
degradation

Removal of 19 917 ha (Mine Operations) and 5 258 ha
(Mine and Offsite Infrastructure Construction) of potential
habitat, including potential roosting sites, due to vegetation
(and tree hollow) clearing.

Construction,
Operations

Predation by Invasive
Animals

This species is exclusively aerial and unlikely to be
impacted by predation from invasive animals known to
inhabit the Project Area.

Impact unlikely

Loss of permanent water resources in the Project Area.

Construction,
Operations

Weeds

This highly mobile species can forage over disturbed
habitats and the dispersal of weeds throughout the project
area by vehicles, machinery, and people, is unlikely to
degrade habitat quality or reduce food resources.

Impact unlikely

Earthworks

Siltation of water resources due to construction and
operations is unlikely to impact this highly mobile species.

Impact unlikely

Noise

This species only forages, and occasionally roosts, in
Australia and is unlikely to be affected by noise and
vibration disturbance.

Impact unlikely

Changes in Hydrological
Regimes, including
Stream Diversions and
Flood Levees
Subsidence
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Impacts

Potential impacts associated with the Project

Project phase

Vehicle Strike

Increased vehicle activity across the project area will result
in an increased risk of vehicle strike. However, the
likelihood of vehicle strike is considered low due to height
and speed of vehicles in relation to foraging height and
manoeuvrability of this species.

Construction,
Operations

Emissions i.e. dust

Dust emissions from coal transport impacting prey
availability are unlikely due to species mobility and
availability of adjacent foraging habitat.

Impact unlikely

Light Spill

Species mobility and foraging habits are unlikely to be
impacted by potential light disturbance on adjacent habitat.

Impact unlikely

Water Quality and Effluent

Contamination of water resources by nutrients, effluent and
sediments.

Construction,
Operations

Contaminants (e.g.
Chemicals, Fuel)

Contamination of water resources by pollutants.

Construction,
Operations

7.4.4

Mitigation and Management Measures

Table 26 outlines all relevant management measures for the White-throated Needletail that meet the
conditions of the EPBC Approval and Coordinator-General report. There is no recovery plan for the Whitethroated Needletail. All appropriate management measures will be implemented during construction and
operations. Sightings of White-throated Needletail will be reported to the ER and confirmed by the
Queensland Museum.
This White-throated Needletail SMP will be audited, reviewed annually and amended as required.
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Table 26 Mitigation and management measures for the White-throated Needletail
Goal (Impact)

Performance Criteria

Management Measures

Trigger

Corrective Action

Minimise collision
with overhead
wires

No collision of Whitethroated Needletails
with overhead wires

Ensure that all overhead power lines are fitted with
high visibility markers.
Report all bird mortalities near overhead power lines
to ER, including photographs for positive
identification.

White-throated
Needletail collision
with overhead
power lines.

Investigate source of bird mortality and
where it is determined that cause of
mortality was due to overhead wires, report
as per mine EA conditions, and if required
update SMP with additional controls.

Minimise loss of
potential roosting
sites due to tree
hollow clearing

All tree hollows
salvaged and stored
for redistribution in
rehabilitation areas

All tree hollows in cleared vegetation to be salvaged
and stored for rehabilitation
Educate all machinery operators and associated
personnel about the need to salvage and store, or
re-distribute tree hollows

Hollow logs not
salvaged and stored
for redistribution in
rehabilitation areas

Non-conformances with this requirement
will be recorded as an incident in Adani’s
incident reporting system, and actions
taken will depend on investigation findings

Minimise the risk
of entrapment

No entangled Whitethroated Needletails
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No equipment with the potential to entangle drinking
White-throated Needletails (e.g. Barbed wire, mesh,
floating surface debris) is to be left in water bodies
in the Project Area

White-throated
Needletail
entangled

Incidents will be reported to the site ER as
soon as possible. Complete an incident
report and notify DoEE and DES if death or
injury occur.
Review materials storage procedures and
fencing protocols, and implement actions to
ensure entanglement does not re-occur.
Depending on the extent of injuries, any
injured White-throated Needletail will be
either taken to the nearest qualified
veterinary practitioner or wildlife carer, or
humanely euthanised on site by a suitably
qualified person (see Section 9.3).
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7.4.5

Monitoring

Prior to each stage of works, pre-clearance surveys will be undertaken to identify and map potential Whitethroated Needletail roosting areas and areas of occurrence within the area(s) to be cleared. These preclearance surveys will occur at a suitable time to detect the White-throated Needletail, within one year
prior to any clearing or associated works being undertaken. If this species is detected, this Management
Plan will be updated with known White-throated Needletail habitat locations within clearing footprints.
Survey Methodology: The White-throated Needletail is quite distinct but this species tends to occur at
great height (DoE 2015).
Previous surveys for the White-throated Needletail have attempted to solicit and collate sightings using
multiple observers over disparate sites (Bouchier and Noonan 1962; Noonan et al. 1964, 1967; Wheeler
1952, 1957). There have been no systematic or recent surveys of the White-throated Needletail due to
its mobility and ability to cover huge distances in a day (DoE 2015). It is recommended that pre-clearance
surveys for the White-throated Needletail are conducted in line with other migratory species, preferably
between October and April when numbers of this species are highest in northern Australia (DoE 2015).
Design of the on-going monitoring program, including the location and extent of sites, will be determined
by a suitably qualified person to ensure that sufficient data are collected to quantify likely impacts resulting
from the action, and to determine appropriate habitat management goals. The monitoring program will
include both impact and control sites to monitor the progress of recovery, including effectiveness of
management actions, and adapt if necessary. Annual monitoring will occur for the duration of mining
activity, and closure.
The potential impacts of activities will be monitored in accordance the monitoring program outlined in
Table 27.
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Table 27 Details of monitoring program for the White-throated Needletail
Performance Criteria

Identify foraging and
roosting habitat areas
within the Project Area

Monitoring Program
Pre-clearance surveys for White-throated Needletail within
one year prior to planned vegetation clearing, targeting
suitable habitat for this species within and directly adjacent
to the Project Area to be cleared.
Surveys to be undertaken during the migration season into
Northern Australia.

Trigger for Corrective
Action

N/A

No collision of Whitethroated Needletails with
overhead power lines

White-throated Needletail
collision with overhead
power lines

All tree hollows salvaged
and stored for
redistribution in
rehabilitation areas

Hollow logs not salvaged
and stored for redistribution
in rehabilitation areas

Breaches reported to DES by onsite ER.

No death or injury due to
light vehicle or
machinery strike

Light vehicle or machinery
strike

No entangled Whitethroated Needletails

White-throated Needletail
entangled
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Outcomes
Record and map White-throated
Needletail locations in the Project
Area, to ensure appropriate
mitigating management measures
are implemented.

Compliance with EPBC and
Coordinator-General conditions.
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7.5

7.5.1

M erops o rn atu s ( R ain bow Be e - ea te r)

Status

EPBC Act = Marine
NC Act = Special Least Concern
7.5.2

Ecology and Distribution

Description of the Species:

Plate 6: Rainbow Bee-eater

The Rainbow Bee-eater is a medium sized bird with green or blue-green colouring on the forehead and
bright green upper body that merges into a light blue (DoE 2015; Pizzey and Knight 2007). There is also
chestnut on the back of the head and along the secondary feathers of the wings (DoE 2015). It has a red
eye set in a wide black stripe from the base of the bill to the ears, which is edged with a thin blue line
(Pizzey and Knight 2007). The bill is finely curved and the tail is black, including the long tail streamers,
with a blue tinge.
Adult males and females have similar appearance but the female has shorter, thicker tail streamers than
males (Pizzey and Knight 2007). Juvenile Rainbow Bee-eaters are distinguished from adults by their dull
colouring and absence of tail-streamers (DoE 2015).
Distribution:
The Rainbow Bee-eater is a migratory species that is widely distributed throughout Australia and the
south pacific (DoE 2015). In Australia, the Rainbow Bee-eater is a breeding resident distributed along
most of the mainland and near shore islands, with the exception of Tasmania (DoE 2015). Although the
extent of its occurrence and population size in Australia has not been estimated, the distribution of this
species is thought not to be severely fragmented (DoE 2015).
Habitat for the Species:
The Rainbow Bee-eater mainly inhabits open forests and woodlands with sandy/loamy soils, as well as
shrublands and cleared to semi-cleared habitats in areas of human habitation (DoE 2015; Pizzey and
Knight 2007). These habitat areas are typically open to lightly-timbered and usually in close proximity to
water (DoE 2015). It has been recorded in other habitat types, including inland and coastal sand dune
systems, mangroves, heathland, sedgeland, vine forest and vine thicket and beaches (Higgins 1999).
The Rainbow Bee-eater is also recorded in other disturbed habitats that include mines and quarries.
During migration, this species can fly over non-preferred habitats such as rainforests and treeless plains.
Essential Microhabitat
Essential microhabitat for the Rainbow Bee-eater can be defined as active nesting sites. This species
typically builds each breeding season a nest in either flat or sloping ground, in the banks of rivers, creeks
or dams, in roadside cuttings, in the walls of gravel pits or quarries, in mounds of gravel, or in cliff-faces
(DoE 2015). The nest is an enlarged chamber at the end of long burrow or tunnel that is generally unlined
and excavated by both sexes (Comrie-Smith 1930; Fry 1984; Morris 1977).
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The Rainbow Bee-eater is also generally found in close proximity to permanent water, although not always
(DoE 2015).
Known Populations in the Project Area:
The Rainbow Bee-eater occurs within the region, with the closest record to the Project Area being 25 km
to the south-east (DEHP 2015e). This species has also been recorded seven times within the Project
Area, typically in open woodland and riparian habitats (GHD 2012a). Group size ranged from a single bird
to approximately 60 individuals (GHD 2012a). All habitats in the Project Area are considered to provide
potentially suitable habitat for the Rainbow Bee-eater (GHD 2012a).
Movement Patterns:
The movement patterns of the Rainbow Bee-eater are not fully understood due to complexity between
northern and southern breeding populations. The northern breeding population has the greatest
complexity and is considered to be mostly resident (DoE 2015).
There are more comprehensive studies on the southern breeding populations, which are considered to
be migratory. Southern populations return to breed between September and October and then migrate
northward from February to April (DoE 2015). This species will assemble together before migrating in
flocks, which can consist of tens to hundreds or thousands of birds (DoE 2015).
Breeding Biology
In Australia, the breeding season can range from August to January (Boland 2004a; Higgins 1999). The
Rainbow Bee-eater breeds in pairs with established territories (DoE 2015). The home range of a Rainbow
Bee-eater has not been described but the territory can be centred on a favoured perching site that is
defended by the male. This species tends to breed in loose colonies and can have helpers that are usually
male (Pizzey and Knight 2007).
The female can lay a clutch of two to eight eggs with an average four to five eggs laid per clutch (Boland
2004a; Lill 1993; McGilp 1923). The eggs are incubated by both sexes for 22 to 31 days and young will
remain in the nest for 23 to 36 days (DoE 2015). Young are feed by adults a further two to four weeks
after their first departure from the nest (Boland 2004a; Lill and Fell 1997; Morris 1976, 1977).
Feeding
The Rainbow Bee-eater mainly feeds on insects, consisting mostly of bees and wasps that it captures
mid-flight (DoE 2015). It can also feed on earthworms, spiders and tadpoles. This species will usually
forage from open perches but can also forage for prey along the ground, from foliage and also from the
surface of waters (DoE 2015).
7.5.3

Threats and Impacts

The only identified threat to the Rainbow Bee-eater is the Cane Toad (Bufo marinus; DoE 2015). The
Cane Toad can reduce the breeding success and productivity of the Rainbow Bee-eater by feeding on
eggs and occupying nesting burrows (Boland 2004b). Linear infrastructure and pathways are known to
aid Cane Toad dispersal (Anstis 2014). The degradation of water sources and clearing can also favour
the reproduction by toads over native species, increasing the likelihood of the Rainbow Bee-eater being
impacted by Cane Toads (Curtis et al. 2012).
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Table 28 outlines all the potential impacts of the Project that are applicable to Rainbow Bee-eater, taking
into account the conservation listing, Condition 6c of the EPBC Approval, Appendix 1 of the Coordinator
General (CG) report, and specific impacts outlined in the EIS (GHD 2012).
Table 28 Potential impacts from the Project on Rainbow Bee-eaters
Impacts

Potential impacts associated with the Project

Project phase

Loss of individuals to predation by feral foxes and cats, which
are known to increase in abundance in disturbed and
fragmented habitats.

Construction,
Operations

Reduction in breeding sites and increased mobility of Cane
Toads may increase predation on eggs and occupancy of
existing nesting burrows by this invasive species.

Construction,
Operations

Vegetation Clearing/
Habitat Loss

Removal of 19 917 ha (Mine Operations) and 5 258 ha (Mine
and Offsite Infrastructure Construction) of potential habitat
including existing burrowing sites and trees for perching.

Construction ,
Operations

Habitat Degradation

No livestock will be grazed in areas of mine development
during construction or operations, due to exclusion fencing.

Impact unlikely

Predation
Animals

by

Invasive

Siltation of water resources.
Earthworks

Changes in Hydrological
Regimes, including
Stream Diversions and
Flood Levees

Destruction of nesting habitat (earthen embankments) and
removal of existing nests.
Destruction of nesting habitat (earthen embankments) and
removal of existing nests.
Loss of permanent water resources in the Project Area.

Construction,
Operations

Construction,
Operations

Subsidence

Weeds

The Rainbow Bee-eater occupies disturbed habitats. The
dispersal of weeds throughout the project area by vehicles,
machinery, and people, is unlikely to degrade habitat quality
or reduce food resources.

Impact unlikely

Noise

Loss of useable breeding habitat due to significant noise and
vibration disturbance.

Construction,
Operations

Vehicle Strike

Increased vehicle activity across the project area will result
in an increased risk of vehicle strike. However, the
likelihood of vehicle strike is considered low due to the
speed of vehicles in relation to foraging height and
manoeuvrability of this species.

Construction,
Operations

Emissions i.e. dust

Dust emissions from coal transport are unlikely to affect the
Rainbow Bee-eater.

Impact unlikely

Light Spill

Loss of nesting habitat due to direct light disturbance.

Construction,
Operations

Entrapment

Barbed wire fencing may lead to Rainbow Bee-eater
entanglement and mortality.

Construction

Water Quality and Effluent

Contamination of water resources by nutrients, effluent and
sediments.

Construction,
Operations

Contaminants (e.g.
Chemicals, Fuel)

Contamination of water resources by pollutants.

Construction,
Operations

7.5.4

Mitigation and Management Measures

Table 29 outlines all relevant management measures for the Rainbow Bee-eater that meet the conditions
of the EPBC Approval and Coordinator-General report. There is no recovery plan for the Rainbow Bee-
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eater. All appropriate management measures will be implemented during construction and operations in
breeding habitats known or likely to support this species. Sightings of Rainbow Bee-eater nests will be
reported to the ER and confirmed by the Queensland Museum.
This Rainbow Bee-eater SMP will be audited, reviewed annually and amended as required.
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Table 29 Mitigation and management measures for the Rainbow Bee-eater
Goal (Impact)

Performance Criteria

Minimise
predation and
usurping risk by
the Cane Toad

No increase in Cane
Toad numbers in the
Project Area

Minimise
predation risk by
invasive
mammals

No increase in fox and
cat numbers in the
Project Area

Minimise
destruction of
existing nests

No destruction of
existing nests due to
earthworks
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Management Measures

Trigger

Corrective Action

A Pest Management Plan (PMP) will be
developed and implemented prior to construction,
including measures to control invasive foxes and
cats, and Cane Toads in water sources near
breeding habitat. The Pest Management Plan will
incorporate measures recommended in the
Threat Abatement Plans for the control of cane
toads and foxes.
The PMP will be developed in conjunction with
neighbouring land owners, and will target tracks,
waterways and habitat edges, and potential toad
breeding habitat.
Domestic animals will not be permitted into the
Project area.

>10% increase in the
Cane Toad population
over any 5 year period.
Evidence of nesting
burrow displacement.

Inform DES within 5 days of receiving
monitoring results. Increase invasive
predator management efforts.

>10% increase in the
population of each
invasive predator
species over any 5 year
period.

Inform DES within 5 days of receiving
monitoring results. Increase invasive
predator management efforts, in
conjunction with neighbouring land
owners.

Destruction of existing
nests due to earthworks

Incidents will be reported to the site ER
as soon as possible. DoE and DES will be
notified within 24 hours.
Depending on the extent of injuries, any
injured Rainbow Bee-eater will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).

Prior to any earthworks, pre-clearing surveys will
be undertaken to identify microhabitats (including
burrows) known or likely to contain Rainbow Beeeater nests.
Each microhabitat identified as likely to contain
Rainbow Bee-eater nests will be monitored for one
day to determine if active nests are present. This
monitoring will occur within one week prior to
earthworks occurring.
Microhabitats known to contain active Rainbow
Bee-eater nests will not be disturbed until all young
have fledged and left the nest.
Prior to site entry, all relevant site personnel,
including contractors, will be made aware of the
potential presence, known locations, habits, and
microhabitats of Rainbow Bee-eaters.
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Goal (Impact)

Minimise the
impact of
subsidence on
Rainbow Beeeaters

Minimise noise
disturbance

Vehicle strike

Performance Criteria

Minimal loss of Rainbow
Bee-eater nests due to
changes in soil structure
caused by subsidence

Management Measures
If potential Rainbow Bee-eater nesting habitat
above subsidence areas is confirmed to be
occupied by this species:


Soil profile monitoring in known Rainbow
Bee-eater nesting habitat, as part of
Subsidence Monitoring Plan

No abandonment of
Rainbow Bee-eater
nests due to noise

Significant noise and vibration-causing
construction activities are not to occur within 100
m of an active and confirmed Rainbow Bee-eater
nest.
Prior to site entry, all relevant site personnel,
including contractors, will be made aware of the
locations of Rainbow Bee-eater nests and the
reduced-noise buffer zones surrounding them.

No death or injury due to
light vehicle strike during
construction and
operations

Prior to any earthworks and/or or vegetation
clearing activities occurring in habitat known or
likely to contain Rainbow Bee-eaters, pre-clearing
surveys will be undertaken by a spotter-catcher,
to flush and relocate any Rainbow Bee-eaters
within and directly adjacent to all areas where
works will occur.
Vegetation clearing will occur slowly and in a
sequential pattern, to allow Rainbow Bee-eaters
to disperse from work areas, ahead of machinery.
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Trigger

Corrective Action

Loss of Rainbow Beeeater nests due to
subsidence

An annual monitoring report will be
submitted to DES and DoEE. In the event
that subsidence degrades or causes the
loss of known Rainbow Bee-eater nesting
habitat, Adani will provide, in the annual
report, information on mitigation
measures to be undertaken to reduce the
impact on Rainbow Bee-eaters.

Abandonment of a
Rainbow Bee-eater nest
due to noise

Investigate source of disturbance and
implement controls, where possible.
Report as per mine EA conditions if
required.
Update SMP to increase the buffer
distance where control procedures have
been complied with and proven to be
inadequate.

Light vehicle or
machinery strike during
clearing and grubbing

Incidents will be reported to the site ER
as soon as possible. DoE and DES will be
notified within 24 hours.
Depending on the extent of injuries, any
injured Rainbow Bee-eaters will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).
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Goal (Impact)

Eliminate
entrapment

Performance Criteria

No deaths or injuries
from trapped Rainbow
Bee-eaters
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Management Measures

No sharp equipment with the potential to entangle
fauna (e.g. Barbed wire, mesh fencing) is to be
left unattended and uncovered near water bodies.
New fencing will avoid the use of barbed wire on
the top strand where possible, in discussion with
adjacent landholders

Trigger

Corrective Action

Rainbow Bee-eater
mortality or injury due to
entrapment.

Incidents will be reported to the site ER
as soon as possible. Complete an
incident report and notify DoEE and DES
if death or injury occur.
Review materials storage procedures and
fencing protocols, and implement actions
to ensure entanglement does not reoccur.
Depending on the extent of injuries, any
injured Rainbow Bee-eaters will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or humanely
euthanised on site by a suitably qualified
person (see Section 9.3).
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7.5.5

Monitoring

Prior to each stage of works, pre-clearance surveys will be undertaken to identify and map Rainbow Beeeater nesting areas and areas of occurrence within the area(s) to be cleared. These pre-clearance
surveys will occur at a suitable time to detect the Rainbow Bee-eater, within one year prior to any clearing
or associated works being undertaken. If this species is detected, this Management Plan will be updated
with known Rainbow Bee-eater habitat locations within clearing footprints.
Survey Methodology: The Rainbow Bee-eater is a distinctive, readily detectable bird that is unlikely to be
confused with any other species (Higgins 1999).
There are no standard survey methods for Rainbow Bee-eater; however, based on National Survey
Guidelines for other migratory species that nest it is recommended to undertake targeted breeding range
searches focused on nesting activity (DEWHA 2010). Targeted searches should be undertaken using
area searches and point observations in potential breeding habitat when the Rainbow Bee-eater is likely
to be present (breeding season is from August to January).
Design of the on-going monitoring program, including the location and extent of sites, will be determined
by a suitably qualified person to ensure that sufficient data are collected to quantify likely impacts resulting
from the action, and to determine appropriate habitat management goals. The monitoring program will
include both impact and control sites to monitor the progress of recovery, including effectiveness of
management actions, and adapt if necessary. Annual monitoring will occur for the duration of mining
activity, and closure.
The potential impacts of activities will be monitored in accordance the monitoring program outlined in
Table 30.
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Table 30 Details of monitoring program for the Rainbow Bee-eater
Performance
Criteria

Trigger for Corrective
Action

Outcomes

Pre-clearance targeted surveys for Rainbow Bee-eaters within one year prior to planned
vegetation clearing, targeting suitable nesting habitat within and directly adjacent to the Project
Area to be cleared.
Surveys can be undertaken at any time of year. However, surveys will be most effective during
the breeding season, when nesting sites can be identified.

N/A

Record and map
Rainbow Bee-eater
breeding locations in
the Project Area, to
ensure appropriate
mitigating
management
measures are
implemented.

No increase in
Cane Toad
numbers in the
Project Area

Baseline and annual monitoring of cane toad populations at water sources near potential Rainbow
Bee-eater nesting habitat in the Project Area. Monitoring will include track and scat monitoring, and
photo monitoring using baited infrared cameras

>10% increase in the
Cane Toad population
over any 5 year
period.
Evidence of nesting
burrow displacement.

No increase in fox
and cat numbers in
the Project Area

Baseline and annual monitoring of feral dog and fox populations at water sources, roadways, and
habitat edges in the Project Area. Monitoring will include track and scat monitoring and photo
monitoring using baited infrared cameras.

>10% increase in the
population of each
invasive predator
species over any 5
year period.

BioCondition Assessments and photo monitoring will be undertaken prior to rehabilitation works,
and then annually after rehabilitation to determine the condition of vegetation and soils in
rehabilitation and control sites that provide potential nesting habitat for the Rainbow Bee-eater. For
each rehabilitation area, a minimum of two permanent monitoring plots for every 50 ha will be
located in rehabilitated areas, and a minimum of two permanent monitoring plots will be located in
similar habitat between 1 km and 2 km from the Project Area (control areas).
Rehabilitated areas must include suitable Rainbow Bee-eater nesting sites (e.g. packed earthen
embankments).
In addition to these Assessments, there will be annual targeted searches for Rainbow Bee-eaters
within each rehabilitated area.

Rehabilitated areas fail
to reach 70% of
baseline and control
ecological
scores
within 15 years
The topography and
topsoil properties differ
significantly from
baseline measures.
Thresholds to be
determined by
qualified geologist(s)
in consultation with
qualified ecologist(s).

Identify potential
breeding habitats
within the Project
Area

Rehabilitation of
disturbed areas in
Rainbow Bee-eater
habitat that are no
longer required for
operations

Monitoring Program
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Compliance with
EPBC and CG
conditions and PMP

Baseline habitat
quality for comparison
during monitoring.
Ability to assess
rehabilitation quality
against rehabilitation
and offset
requirements. Adani to
review monitoring
results and report
annually and revise
management actions if
any trigger is identified
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Performance
Criteria

Monitoring Program

Trigger for Corrective
Action

Minimal loss of
Rainbow Bee-eater
nests due to
changes in soil
structure caused
by subsidence

Develop and implement a plan to monitor soil structure, and Rainbow Bee-eater nesting activity at
existing Rainbow Bee-eater nests above subsidence areas

Loss of Rainbow Beeeater nests due to
subsidence

No destruction of
existing nests due
to earthworks

Destruction of existing
nests due to
earthworks

Minimal noise and
vibration impacts in
the Project Area

Repeated flushing of
Rainbow Bee-eater(s)
from known habitat
due to noise and
vibration disturbance

No death or injury
due to light vehicle
strike during
construction and
operations

Light vehicle or
machinery strike

Compliance with
EPBC and CG
conditions

Breaches reported to DES by onsite ER.

No entanglement
of Rainbow Beeeaters

No abandonment
of Rainbow Beeeater nests due to
noise

Outcomes

Rainbow Bee-eater
mortality or injury due
to entanglement

During breeding/nesting season ER’s will monitor all verified Rainbow Bee-eater nests within 1 km
of active construction areas. Any signs of possible abandonment will be verified by a suitably
qualified person.
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Abandonment of a
Rainbow Bee-eater
nest due to noise

Compliance with SMP
and relevant
legislation
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7.6

7.6.1

Den i son ia m a cul at a ( O rn am ent al Sn ak e)

Status

EPBC Act = Vulnerable
NC Act = Vulnerable
7.6.2

Ecology and Distribution

Description of the Species:

Plate 7: Ornamental Snake

The Ornamental Snake is a stout brown, grey-brown or grey-black snake with a darkly flecked or overall
darker head with the lips distinctly barred in white/cream. The belly is white or cream with dark spots/flecks
on the outer edges (TSSC 2014bv). The iris is usually golden and the tail often grades to a lighter orangebrown at the tip.
Distribution:
The Ornamental Snake is only known from the Brigalow Belt North, and parts of the Brigalow Belt South
Bioregions (DoE 2015). The stronghold of this species is within the Fitzroy and Dawson River catchments
(McDonald et al. 1991), particularly in the area surrounding Moranbah (DoE 2015).
Habitat for the Species:
The Ornamental Snake inhabits low-lying areas with cracking clay soils, where it can be locally abundant
(Wilson and Swan 2008). However, populations are sparsely distributed across this species’ range
(Ehmann 1992, McDonald et al. 1991).
The Ornamental Snake prefers moist areas and adjoining elevated ground, particularly areas associated
with gilgai development (DoE 2015, TSSC 2014bv). Gilgais support an abundance of frogs, which are
their preferred, almost exclusive, prey (TSSC 2014bv). Areas dominated by Brigalow (Acacia
harpophylla), gidgee (Acacia cambagei), blackwood (Acacia argyrodendron), and coolabah (Eucalyptus
coolabah) are the habitats where the Ornamental Snake is most likely to be found (DoE 2015), which
includes riverside woodlands and open forest on levees (Cogger et al. 1993). Between Moranbah and
Myuna Station, there is an extremely strong correlation between known Ornamental Snake locations and
areas where brigalow has been cleared (Wilson and Swan in press).
Regional Ecosystems Associations:
This species is not restricted exclusively to remnant vegetation – it also occurs in cleared and regrowth
areas (Wilson and Swan 2015 in press). The DoEE considers that an occurrence of important habitat for
the Ornamental Snake is a surrogate for an ‘important population’ of the species (DoE 2015; Table 31).
Table 31 Current and Pre-clearing Regional Ecosystem associations for the Ornamental Snake.
RE

Short Descriptions

10.3.13a

Eucalyptus camaldulensis woodland along watercourses

10.3.14a

Eucalyptus coolabah open woodland in stream channels flowing east and west on floodplains

10.3.14d

Riverine wetland or fringing riverine wetland dominated by Eucalyptus camaldulensis
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RE

Short Descriptions

10.3.4b

Acacia cambagei low open woodland to low woodland on alluvial plains

10.4.3a

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

10.4.5a

Acacia cambagei +/- Acacia harpophylla low woodland on Cainozoic lake beds

11.3.3*

Eucalyptus coolabah woodland on alluvial plains

11.3.5

Acacia cambagei woodland on alluvial plains

11.3.25

Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines
Palustrine wetland (e.g. vegetated swamp) dominated by Eucalyptus coolabah and/or E.
tereticornis
Acacia argyrodendron woodland on Cainozoic clay plains

11.3.27f
11.4.5
11.4.6*

Acacia cambagei woodland on Cainozoic clay plains
Acacia harpophylla shrubby woodland with Terminalia oblongata on Cainozoic clay
11.4.9*
plains
Dichanthium sericeum and Astrebla spp. grassland with patchy Acacia harpophylla or
11.4.11
Eucalyptus coolabah on Cainozoic clay plains
*Bold text highlights important habitat, which is considered by the Commonwealth environment department to be a
surrogate for an ‘important population’ for this species (DoE 2015).

Essential Microhabitat:
Hydrology (low-lying sites subject to inundation) and substrate (clay soils prone to form cracks) are
considered core habitat features for the Ornamental Snake (Wilson and Swan 2015 in press). This
species is strongly associated with gilgais, either within the gilgai development area itself or nearby
surrounds (DoE 2015). Soil cracks on the high ground of gilgai development provide shelter for
Ornamental Snakes during dry periods, and an abundance of frogs in gilgai areas provide food resources
during wet periods (Brigalow Belt Reptiles Workshop 2010). Ornamental Snakes prefer areas with ground
cover such as logs and coarse woody debris, and ground litter, which it uses for shelter (DoE 2015,
Richardson 2006).
Known Populations and Relationships within the Project Area:
The Project Area is on the western edge of the area modelled as known/likely to support Ornamental
Snake populations (DSEWPaC 2011), with records in the greater region (DEHP 2015f). It is considered
likely that this species occurs in the Project Area, based on its known and modelled distribution, the
presence of suitable habitat, and the fact that it has been previously recorded within approximately 90 km
of the Project Area (Appendix B). The Ornamental Snake is yet to be detected in the Project Area. Diurnal
and nocturnal surveys during spring and autumn 2011 did not detect this species in the Project Area;
however, it is not clear if the surveys targeted post-rainfall events when the Ornamental Snake is most
active. There are no known survey methods for detecting Ornamental Snakes during dry or cool weather,
when they are inactive and probably sheltering beneath the ground in soil cracks rather than under
accessible surface debris (DSEWPaC 2011).
Movement Patterns:
The Ornamental Snake is nocturnal, moving only at night. It is probably active year-round but can remain
inactive in shelters for periods of months during dry conditions (DSEWPaC 2011). Peak activity is likely
to be late spring to early summer (DSEWPaC 2011), although Ornamental Snakes have also been
recorded as active in April (Steve Wilson pers. comm.). Ornamental Snakes are known to bask on the
road and other warm surfaces in the evening (DSEWPaC 2011).
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Breeding Biology:
The Ornamental Snake bears live young (Cogger 2000). Little else is known about the breeding biology
of this species.
Feeding Ecology:
The Ornamental Snake is known to feed on Spotted Grass Frogs Limnodynastes tasmaniensis, and is
found in association with Green-striped Burrowing Frogs Cyclorana alboguttata, and Knife-footed/Shortfooted Frogs Cyclorana cultripes/brevipes, which it also presumably feeds on (Steve Wilson pers. comm.
2015).
7.6.3

Threats and Impacts

The primary threat to the Ornamental Snake is a legacy of historical broad-scale clearing for grazing and
habitat degradation by cattle (TSSC 2014bv, Cogger 1993) combined with ongoing habitat loss for
agriculture and development (Cogger 1993). Feral pigs are also of great concern, given their degradation
of wet areas, competition for frog prey (Richardson 2006, TSSC 2014bv) and potential predation on any
snakes they uncover. Toads are a concern for the ornamental snake, potentially poisoning individuals of
this species (Cogger 1993, Phillips et al. 2003). The degradation of wetlands and vegetation clearing
create habitat that favour reproduction by toads over native species, increasing the likelihood of the
Ornamental Snake encountering toads (Curtis et al. 2012). Linear infrastructure and pathways are also
known to aid Cane Toad dispersal (Anstis 2014).
The EIS (GHD 2012a) also identifies alteration of landscape hydrology and water quality in gilgai
environments (which affect the primary prey species of the Ornamental Snake), invasive weeds, and
predation by feral predators (foxes and cats) as potential threats to the Ornamental Snake. Direct impacts
from the Project include injury and mortality from earthworks and light vehicles during construction and
operations.
Table 32 outlines all the potential impacts of the project that are applicable to Ornamental Snakes, taking
into account the conservation listing, Condition 6c of the EPBC Approval, Appendix 1 of the Coordinator
General (CG) report, and specific impacts outlined in the EIS (GHD 2012a). The Commonwealth
environment department considers that an occurrence of important habitat for the Ornamental Snake
(highlighted in bold in Table 32 and displayed in Appendix B) is a surrogate for an ‘important population’
of this species (DoE 2015).
Table 32 Potential impacts from the Project on Ornamental Snakes
Impacts

Potential impacts associated with the Project

Project phase

Vegetation Clearing/
Habitat Loss

Removal of 1,368 ha (Mine Operations) and 27 ha (Mine and Offsite
Infrastructure Construction) of potential Ornamental Snake habitat.

Pre-construction,
Construction,
Operations

Livestock Grazing

Degradation of habitat through trampling and loss of vegetation cover.
No livestock will be grazed in areas of mine development during
construction or operations, due to exclusion fencing.

Impact unlikely

Degradation of
Gilgais and
Waterways
Poisoning

Degradation and fouling of gilgais and waterways due to rooting
activity of pigs, which are known to inhabit the Project Area.

Construction,
Operations

Loss of food resources (frogs) due to fouling of waterways.
Death from ingestion of Cane Toads, which can increase in
abundance in degraded waterways.
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Impacts

Potential impacts associated with the Project

Project phase

Changes in
Hydrological
Regimes, including
Stream Diversions
and Flood Levees

Loss of surface water resources and food (frogs) due to changes in
hydrology.

Construction,
Operations

Weeds

Degradation of gilgais and waterways due to aquatic and marsh weed
invasion.

Construction,
Operations

Predation by Invasive
Mammals

Loss of individuals to predation by feral foxes and cats, which are
known to inhabit the Project Area.

Construction,
Operations

Killing of Snakes

Mortality from intentional killing by people.

Construction,
Operations

Mine Dewatering

Loss of surface water sources and food (frogs).

Operations

Loss of surface water sources and food (frogs).
Subsidence

Changes to soil structure and profiles due to subsidence may reduce
shelter availability.

Earthworks

Mortality due to machinery strike.

Construction,
Operations

Noise and Vibration

Loss of useable habitat due to vibration disturbance. Noise does not
impact on snakes.

Construction,
Operations

Vehicle Strike

Mortality and injury due to the habit of Ornamental Snakes to bask on
warm surfaces such as roads in the early evening.

Construction,
Operations

Emissions i.e. dust

Particulate emissions may reduce marsh vegetation cover and food
resources (frogs) for Ornamental Snakes, in and immediately adjacent
to the Project Area.

Construction,
Operations

Light Spill

Loss of useable foraging habitat in and adjacent to the Project Area
due to light disturbance at night.

Construction,
Operations

Entrapment

Injury or mortality due to entrapment in open cavities and pits.

Construction

Water Quality and
Effluent

Contamination of water resources by effluent and sediments.

Construction,
Operations

Contaminants (e.g.
Chemicals, Fuel)

Contamination of water resources by pollutants and loss of food (frogs).

Construction,
Operations

7.6.4

Operations

Mitigation and Management Measures

Table 33 outlines all relevant management measures for the Ornamental Snake that are consistent with
the conservation advice for this species (TSSC 2014bv) and meet the conditions of the EPBC Approval
and Coordinator-General report. There is currently no up-to-date recovery plan for the Ornamental Snake
(DoE 2015). All appropriate management measures will be implemented during construction and
operations in habitats known or likely to support Ornamental Snakes. Ornamental Snakes sighted outside
known populations during construction and operations will photographed and reported to the ER, with the
photograph to be sent to the Queensland Museum, for identification confirmation. Where additional
populations are identified, DES and DoEE will be notified of locations and appropriate management
actions will be implemented.
This Ornamental Snake SMP will be audited, reviewed annually and amended as required
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Table 33 Mitigation and management measures for the Ornamental Snake
Goal (Impact)

Performance Criteria

Minimise loss of
habitat through
vegetation clearing

Rehabilitation of
disturbed areas that are
no longer required for
construction or
operations

Reduce
degradation of
gilgais and
waterways

No increase in feral pig
numbers in the Project
Area

Reduce the risk of
poisoning by cane
toads

No increase in toad
numbers in the Project
Area

Minimise predation
risk by invasive
mammals

No increase in fox and
cat numbers in the
Project Area
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Management Measures

Trigger

Corrective Action

Earth formations in gilgai areas and waterways
will be rehabilitated using original topsoil and
configured in a way that mirrors the original
undulating terrain.
Local leaf litter, rocks and woody debris will be
salvaged and stockpiled prior to construction, to
be replaced during rehabilitation.

Rehabilitated areas fail to
reach 70% of baseline and
control scores within 15
years.
The topography and
topsoil properties differ
significantly from baseline
measures. Thresholds to
be determined by qualified
geologist(s) in consultation
with qualified ecologist(s).

An annual rehabilitation monitoring
report will be sent to DES. Revise and
implement an updated Rehabilitation
Management Plan if targets are not
achieved within 15 years.

>10% increase in the
population of feral pigs
from baseline scores

Increase feral pig management efforts,
in conjunction with neighbouring land
owners.

>10% increase in the
population of cane toads
from baseline scores

Increase cane toad management
efforts, in conjunction with
neighbouring land owners.

>10% increase in the
population of each invasive
predator species from
baseline scores

Increase invasive predator
management efforts, in conjunction
with neighbouring land owners.

A Pest Management Plan (PMP) will be
developed and implemented prior to construction
and operations, including measures to control
invasive toads, foxes, cats, and weeds. The PMP
will be developed in conjunction with neighbouring
land owners, and will focus on tracks, waterways
and habitat edges.
The Pest Management Plan will incorporate
measures recommended in the Threat Abatement
Plans for the control of foxes and cats.
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Goal (Impact)

Performance Criteria

Management Measures

Trigger

Corrective Action

Eliminate declared pest
plant species from the
Project Area, focusing on
waterway and marsh
weeds

Food and scrap storage areas in camps and
laydown areas will be fenced / enclosed to
prevent encroachment of invasive predators.
Domestic animals will not be permitted into the
Project area. No livestock will be grazed in areas
of mine development during construction or
operations, due to exclusion fencing.
Weed control will focus on eradicating declared
marsh and waterway weeds from water bodies
and areas with gilgai development in the Project
Area.
Provide weed wash-down stations at all Project
Area entry and exit points, and tracks through
known weed-infested areas.
Enforce the use of weed wash-down stations at
all times.

Presence of declared pest
waterway and marsh plant
species

Increase weed management efforts, in
conjunction with neighbouring land
owners, where relevant.

Minimise changes
in hydrology
(including stream
diversions and
flood levees, and
mine dewatering)
resulting in the loss
of gilgais and
surface water
bodies in known
Ornamental Snake
habitat

Changes in hydrology
and mine dewatering
does not result in the
loss of critical surface
water supplies for frog
prey

Avoid changes to hydrological regimes. Where
changes are unavoidable, offset changes by
supplying artificially created water sources in
offset area that have similar properties to the
original water source. This means they must be
dry for much of the year, but be structured and
sited so they fill temporarily after rain. Artificially
created water sources must be placed in
Ornamental Snake habitat and be accessible to
Ornamental Snakes.

Permanent loss of surface
water resources in retained
known habitat areas within
the Project Area, without
an offset water source
provided

Implement remedial actions to provide
supplementary water sources, where
possible

Subsidence

Minimal loss of shelter
sites (deep clay cracks)
caused by subsidence in
Ornamental
Snake
habitat

Substantial loss of shelter
sites (deep clay cracks)
caused by subsidence in
Ornamental Snake habitat

In the event that subsidence degrades
or causes the loss of known
Ornamental Snake habitat, Adani will
provide, in the annual report,
information on mitigation measures to
be undertaken to reduce the impact on
Ornamental Snakes.

Reduce weed
competition
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If potential Ornamental Snake habitat above
subsidence areas is confirmed to be occupied by
this species:


Develop and implement a plan to monitor
hydrology in known Ornamental Snake
habitat above subsidence areas, as part
of the Surface Water Monitoring Plan.
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Goal (Impact)

Performance Criteria

Management Measures


Minimise the risk of
light vehicle and
machinery strike

No death or injury due to
light vehicle or machinery
strike

Spotter-catcher(s) will be present when all
earthworks and vegetation clearing are occurring
in habitat known or likely to contain Ornamental
Snakes. Daily pre-clearing surveys will be
undertaken by spotter-catcher(s), prior to
construction activities, to: (1) find and relocate
any Ornamental Snakes within and directly
adjacent to all areas where vegetation clearing
and construction works will occur, and (2) identify
all areas likely to be sheltering Ornamental
Snakes prior to construction activities each day.
Manipulation of all potential Ornamental Snake
shelters by machinery operators will be under the
strict supervision and direction of the spottercatcher(s).
Vegetation clearing will occur slowly and in a
sequential pattern, to allow Ornamental Snakes
the opportunity to disperse from work areas,
ahead of machinery.

Prior to site entry, all relevant site personnel,
including contractors, will be made aware of the
propensity of Ornamental Snakes to bask on
warm surfaces such as roads and tracks, on
warm and humid evenings, and the need to avoid
striking them in these circumstances.
Vehicles and plant will drive on designated roads
and tracks only, and adhere to all speed limits,
which will be clearly sign posted.
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Trigger

Corrective Action

Light vehicle or machinery
strike during vegetation
clearing and grubbing

Incidents will be reported to the site
ER as soon as possible. DoEE and
DES will be notified within 24 hours.
Depending on the extent of injuries,
any injured Ornamental Snakes will be
either taken to the nearest qualified
veterinary practitioner or wildlife carer,
or humanely euthanised on site by a
suitably qualified person (see
Section 9.3).
Euthanised snakes will be retained
and lodged with the Queensland
Museum along with GPS data, date
and habitat notes.

Light vehicle or machinery
strike during other
activities

Complete an incident report and notify
DoEE and DES.
Depending on the extent of injuries,
any injured Ornamental Snakes will be
either taken to the nearest qualified
veterinary practitioner or wildlife carer,
or humanely euthanised on site by a
suitably qualified person (see
Section 9.3).
Euthanised snakes will be retained
and lodged with the Queensland
Museum along with GPS data, date
and habitat notes.

Monitoring of soil profile and cracking
extent in known Ornamental Snake
habitat, as part of Subsidence Monitoring
Plan
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Goal (Impact)

Performance Criteria

Management Measures

Eliminate
intentional killing of
snakes

No mortality or injury due
to intentional killing

Prior to site entry, all relevant site personnel,
including contractors, will undergo an induction
where they are informed about Ornamental Snake
identification, the protected status of this species,
and the ecological and legal consequences of
intentionally killing this species.

Minimise emissions
(dust)

Limit disturbance from
emissions (dust) on
photosynthetic ability of
marsh vegetation in
Ornamental Snake
habitat

Regular watering of dusty areas in accordance with
Dust Management Plan.
Regular monitoring of dust impacts on vegetation
in known Ornamental Snake habitat within the
Project Area.

Eliminate
entrapment

No deaths or injuries
from trapped Ornamental
Snakes
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Temporary fencing will be erected around
construction zones to exclude Ornamental
Snakes from works in known Ornamental Snake
habitat. Suitable fencing will consist of smooth
material buried 5cm into the earth and reaching a
height of 40 cm vertically up the fence.

Trigger

Corrective Action

Mortality or injury due to
intentional killing

Complete an incident report and notify
DoEE and DES.
Depending on the extent of injuries,
any injured Ornamental Snakes will be
either taken to the nearest qualified
veterinary practitioner or wildlife carer,
or humanely euthanised on site by a
suitably qualified person (see
Section 9.3).
Euthanised snakes will be retained
and lodged with the Queensland
Museum along with GPS data, date
and habitat notes.

Growth of marsh
vegetation in the Project
Area, in known
Ornamental Snake habitat,
inhibited due to dust
emissions

An annual monitoring report will be
submitted to DoEE. Where monitoring
shows a reduction in habitat condition
due to dust emissions, investigate
source of dust and upgrade strategies
outlined in the Dust Management Plan
to reduce dust emissions impacts on
habitat.

Ornamental Snake
mortality or injury due to
entrapment

Complete an incident report and notify
DoEE and DES.
Depending on the extent of injuries,
any injured Ornamental Snake will be
either taken to the nearest qualified
veterinary practitioner or wildlife carer,
or humanely euthanised on site by a
suitably qualified person (see Section
9.3).
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7.6.5

Monitoring

Prior to each stage of works, pre-clearance surveys will be undertaken to identify and map
areas of Ornamental Snake occurrence within the Project Area(s) to be cleared. These preclearance surveys will occur within one year prior to any clearing or associated works being
undertaken, at a suitable time to detect the Ornamental Snake, and will target suitable habitat
for this species within the Project Area(s) to be cleared. If this species is detected, this
Management Plan will be updated with known Ornamental Snake habitat locations within
clearing footprints.
Survey Methodology: No survey methods are known to reliably detect the Ornamental Snake
during dry weather (DSEWPaC 2011). Targeted nocturnal searches in and around suitable
gilgai habitat when frogs are active is the most effective way to encounter this species
(DSEWPaC 2011 – survey). Driving paved roads at night after wet weather, in and near gilgai
development, can supplement targeted searches, as can pitfall and funnel trapping and diurnal
searches under shelter sites (DSEWPaC 2011). However, these methods are likely to yield low
returns (DSEWPaC 2011) and will not be used as the primary survey method for Ornamental
Snakes in this Project.
Targeted surveys for Ornamental Snakes will be undertaken on warm and humid nights
between the first significant rainfall event in spring/summer, and when night temperatures start
to drop in mid-autumn. Rainfall during warm months is a major trigger for increased reptile
activity, and this is likely to be so for Ornamental snakes (Eyre et al. 2014). Therefore,
conducting surveys (or a second survey) immediately following a rainfall event is optimal (Eyre
et al. 2014).
Targeted nocturnal surveys will be the primary survey method. These surveys will occur from
sunset until midnight on warm and humid nights, at a minimum rate of 1.5 person hours per
hectare, over a minimum of three nights (DSEWPaC 2011). These surveys will be
supplemented by diurnal searches of microhabitats during the coolest parts of the day, and
may be supplemented further by nocturnal driving searches, where applicable, and pit and
funnel trapping.
Design of the on-going monitoring program, including the location and extent of sites, will be
determined by a suitably qualified person to ensure that sufficient data are collected to quantify
likely impacts resulting from the action, and to determine appropriate habitat management
goals. The monitoring program will include both impact and control sites to monitor the progress
of recovery, including effectiveness of management actions, and adapt if necessary. Annual
monitoring will occur for the duration of mining activity, and closure.
The potential impacts of activities will be monitored in accordance the monitoring program
outlined in Table 34.
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Table 34 Details of monitoring program for the Ornamental Snake
Performance Criteria

Identify populations
within and
immediately adjacent
to Project Area

Rehabilitation of
disturbed areas in
Ornamental Snake
habitat that are no
longer required for
operations

Siltation of
waterways and
gilgais does not
affect frog
populations
Emissions (i.e. dust,
coal and heavy
metals) do not
degrade gilgai and
waterway water
quality in Ornamental
Snake habitat

Trigger for Corrective
Action

Outcomes

Pre-clearance targeted surveys for Ornamental Snakes within one year prior to planned
vegetation clearing, targeting suitable habitat for this species within and directly adjacent to the
Project Area to be cleared.
Surveys can be undertaken any time of the year. However, surveys will be most effective after
significant rains from September to April, using the survey methods outlined above.

N/A

Record and map
Ornamental Snake
locations in the vicinity
of the Project Area, to
ensure appropriate
mitigating
management
measures are
implemented.

BioCondition Assessments and photo monitoring will be undertaken prior to rehabilitation works,
and then annually after rehabilitation to determine the condition of vegetation in rehabilitation and
control sites in Ornamental Snake habitat. For each rehabilitation area, a minimum of two
permanent monitoring plots for every 50 ha will be located in rehabilitated areas, and a minimum
of two permanent monitoring plots will be located in similar habitat between 1 km and 2 km from
the Project Area (control areas).
Rehabilitated areas must include suitable Ornamental Snake shelter sites (e.g. fallen logs) and
food resources (e.g. frog breeding and sheltering habitat).
In addition to these Assessments, there will be annual targeted searches for Ornamental
Snakes within each rehabilitated area.

Rehabilitated areas
fail to reach 70% of
baseline and control
scores within 15 years
The topography and
topsoil properties differ
significantly from
baseline measures.
Thresholds to be
determined by
qualified geologist(s)
in consultation with
qualified ecologist(s).

Baseline habitat
quality for comparison
during monitoring.
Ability to assess
rehabilitation quality
against rehabilitation
and offset
requirements. Adani to
review monitoring
results and report
annually and revise
management actions if
any trigger is identified

Monitoring Program

Design and implement a water quality monitoring program in accordance with the Water Quality
Management Plan focusing on emissions dust, heavy metal toxicity, nutrient levels and
pollutants in gilgais and waterways in Ornamental Snake habitat. The monitoring program will
ensure that gilgais in Ornamental Snakes habitat in the Project Area are prioritised for
monitoring. Water and sediment samples will be collected at each site to test for the presence of
heavy metals, nutrients and pollutants.
All monitoring will be undertaken in line with the Queensland’s Water Quality Guidelines 2009
and ANZECC/ARMCANZ Interim Sediment Quality Guidelines.
Baseline and annual monitoring of frog populations in gilgais and waterways in known
Ornamental Snake habitat within and adjacent to the Project Area.
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Siltation of a waterway
or gilgais in
Ornamental Snake
habitat
Compliance with
EPBC and CG
conditions
Visible layer of
particulate dust matter

107

Species Management Plan - Mine and Offsite Infrastruct ure

Performance Criteria

Monitoring Program

Trigger for Corrective
Action

No contamination of
gilgais
and
waterways by effluent

Direct
effluent
discharge to habitat

No pollution of
gilgais and
waterways

Pollution of gilgais and
waterways

Changes in
hydrology and mine
dewatering do not
affect existing frog
populations

Reduction in frog
habitat quality

No increase in feral
pig, fox and cat
numbers in the
Project Area
No increase in toad
numbers in the
Project Area
Eliminate declared
pest plant species
from the Project Area
and adjacent areas,
focusing on
waterway and marsh
weeds

Baseline and annual monitoring of feral goat, pig, fox, cat, and toad populations at water
sources and roadways in Ornamental Snake habitat. Monitoring will include track and scat
monitoring, photo monitoring using baited infrared cameras, and auditory and active monitoring
of toads during summer rainfall periods.

Outcomes

>10% increase in the
population of each
invasive species, from
baseline scores
Ensure compliance
with PMP.

Annual monitoring (including photo monitoring) of weed growth in waterways and gilgais of the
Project Area Monitoring will occur at the optimal time for detecting and identifying declared
weed species.

Presence of any
waterway or marsh
pest plant species at
any time

Minimal loss of
shelter sites (deep
clay cracks) caused
by subsidence in
Ornamental Snake
habitat

Annual monitoring of deep cracking clay availability at Ornamental Snake habitat in subsidence
areas in the Project Area. Monitoring will include photo monitoring, and will occur during the dry
season.

Substantial loss of
shelter sites (deep
clay cracks) caused by
subsidence in
Ornamental Snake
habitat

No death or injury
due to light vehicle or
machinery strike

Breaches reported to DES and DoEE by onsite ER.

Light vehicle or
machinery strike
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Compliance with
EPBC conditions.
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Performance Criteria

Monitoring Program

Trigger for Corrective
Action

No mortality or injury
due to intentional
killing

Mortality or injury due
to intentional killing

No deaths or injuries
from trapped
Ornamental Snakes

Ornamental snake
mortality or injury due
to entrapment

Minimal vibration
impacts in
surrounding habitat

Excessive vibrationcausing activities
adjacent to known
Ornamental Snake
habitat.

Ongoing monitoring vibration levels throughout construction and operations and in response to
any complaints from sensitive receptors.
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Outcomes
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7.7

7.7.1

Eg e rni a rugo sa ( Y ak k a S ki nk)

Status

EPBC Act = Vulnerable
NC Act = Vulnerable
7.7.2

Ecology and Distribution

Plate 8: Yakka Skink

Description of the Species:
The Yakka Skink is a large and solid skink that grows up to 40 cm long, or about the length of a BlueTongue Lizard (TSSC 2014bw, TSN 2008). This species is tan to golden brown with a darker brown to
black stripe from neck to tail, bordered on both sides by narrow, yellowish-brown stripes (TSSC 2014bw).
The throat is creamy to yellow with black flecks or spots in irregular patterns (TSSC 2014bw). This dumpy
skink has a rounded to squarish cross-section and short stocky limbs (Ferguson and Mathieson 2014).
The iris is matte orange-red to red-brown (Ferguson and Mathieson 2014).
Distribution:
The Yakka Skink is endemic to Queensland where it has a patchy distribution (TSSC 2014bw). Isolated
populations occur throughout subhumid areas in the interior of Queensland from the Culgoa area near
the NSW border in the south, to Coen and Cape York in the north (TSSC 2014bw, Wilson 2015). The
core habitat of this species is within the Mulga Lands and Brigalow Belt South Bioregions (TSN 2008),
although populations have been recorded throughout the Brigalow Belt North and Einasleigh Uplands
Bioregions (TSN 2008).
Important yakka skink populations occur where colonies are identified or within 5 km of known records of
the species. With respect to the Significant Impact Guidelines and previous searches (DEWHA 2009a),
the Project Area does not currently supports an ‘important population’ of the EPBC Act-listed yakka skink
(GHD 2012b). However this species is extremely cryptic, forages close to the burrow system, and is easily
overlooked by anyone not skilled in observing signs of yakka skink colonies (Wilson 2015, Ferguson and
Mathieson 2014). The Yakka Skink is a priority species for the Burdekin NRM Back on Track report
(DERM 2010).
Habitat for the Species:
The Yakka Skink is found in open dry sclerophyll forest or woodland (Wilson and Knowles 1988, Cogger
2000), where microhabitats provide sheltering and burrowing opportunities for colonies. Known woodland
habitats include Poplar Box Eucalyptus populnea, Mulga Acacia aneura, White Cypress Pine Callitris
glaucophylla (usually in association with eucalypts such as Poplar Box, Silver-leaved Ironbark Eucalyptus
melanophloia, or Carbeen Corymbia tessellaris), Ironbark (typically Silver-leafed Ironbark), and disturbed,
treated and cleared areas where suitable microhabitat features remain (Ferguson and Mathieson 2014).
This species has also been recorded, though less frequently, in Brigalow Acacia harpophylla, Bendee
Acacia catenulata, Belah Casuarina cristata, Gidgee Acacia cambagei, Lancewood Acacia shirleyi, and
Buloke Allocasuarina luehmannii woodlands (Ferguson and Mathieson 2014, TSSC 2014bw, DoE 2015).
Yakka Skink habitat associations are poorly known in the north of its range – Einasleigh Uplands, Wet
Tropics, and Cape York Peninsula (Ferguson and Mathieson 2014). Currently known woodland habitats
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in these areas include Spotted Gum Corymbia citriodora, Granite Ironbark Eucalyptus granitica, Blotchy
Ironbark Corymbia stockeri, Broad-leaved Stringybark Eucalyptus acmenoides, deciduous vine thicket,
and White’s Ironbark Eucalyptus whitei (Ferguson and Mathieson 2014).
The Commonwealth environment department considers that an occurrence of important habitat for the
Yakka Skink is a surrogate for an ‘important population’ of this species (DoE 2015). Important habitat for
the Yakka Skink is any contiguous patch of suitable habitat, particularly remnant vegetation, where a
colony is known or identified (DSEWPaC 2011).
Regional Ecosystems Associations:
This species is not restricted exclusively to remnant vegetation – it also occurs in regrowth and cleared
areas with suitable microhabitat or soils for tunnel excavation (Bruton et al. 2014, Ferguson and
Mathieson 2014). Table 35 highlights ground-truthed and pre-clearing Regional Ecosystems in the Project
Area that the Yakka Skink is known or likely to occur in.
Table 35 Current and Pre-Clearing Regional Ecosystem associations for the Yakka Skink.
RE

Short Descriptions

10.3.12a

Corymbia plena +/- C. dallachiana open woodland on sandy alluvial terraces

10.3.14a

Eucalyptus coolabah open woodland in stream channels flowing east and west on floodplains

10.3.28a

Eucalyptus melanophloia open woodland on sandy alluvial fans

10.3.4b

Acacia cambagei low open woodland to low woodland on alluvial plains

10.3.6a

Eucalyptus brownii open woodland on alluvial plains

10.3.6ax1

Eucalyptus brownii open woodland on flat to gently undulating sandplain.

10.4.3a

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

10.4.5a

Acacia cambagei +/- Acacia harpophylla low woodland on Cainozoic lake beds

10.5.1a

Eucalyptus similis +/- Corymbia brachycarpa +/- Eucalyptus drepanophylla low open woodland
on sand plains

10.5.1d

Corymbia setosa low open woodland on sand plains

10.5.4b

Eucalyptus crebra open woodland on sand plains

10.5.5a

Eucalyptus melanophloia open woodland on sand plains

10.5.8a

Corymbia setosa with Grevillea pteridifolia and Melaleuca nervosa low open woodland on sand
plains

10.7.3a

Acacia catenulata low woodland at margins of plateaus

10.7.3b

Acacia shirleyi woodland on scarps

10.7.4

Eucalyptus persistens low open woodland on pediments below scarps

10.7.5

Eucalyptus thozetiana open woodland on scarps and on pediments below scarps

11.3.3

Eucalyptus coolabah woodland on alluvial plains

11.3.5

Acacia cambagei woodland on alluvial plains

11.3.7

Corymbia spp. woodland on alluvial plains

11.3.10

Eucalyptus brownii woodland on alluvial plains

11.3.25

Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines

11.4.5

Acacia argyrodendron woodland on Cainozoic clay plains

11.4.6

Acacia cambagei woodland on Cainozoic clay plains

11.4.9

Acacia harpophylla shrubby woodland with Terminalia oblongata on Cainozoic clay plains
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RE

Short Descriptions

11.4.11

Dichanthium sericeum and Astrebla spp. grassland with patchy Acacia harpophylla or Eucalyptus
coolabah on Cainozoic clay plains

11.5.3

Eucalyptus populnea +/- E. melanophloia +/- Corymbia clarksoniana on Cainozoic sand plains
and/or remnant surfaces

11.11.15

Eucalyptus crebra woodland on deformed and metamorphosed sediments and interbedded
volcanics

Essential Microhabitat:
Yakka Skinks live in colonies with both adults and juveniles (Eddie 2012). Yakka Skink colonies occupy
underground burrow systems such as rabbit warrens and tunnel erosion, large hollow logs and log piles,
tree stumps and cavities in soil-bound root systems of fallen trees, stick-raked timber piles, road
construction spoil heaps, and in some habitats partly buried rocks (Eddie 2012, Wilson and Knowles 1988,
Cogger 2000, Ferguson and Mathieson 2014). Yakka Skinks colonies are also known to inhabit areas in
and around human structures such as sheds, houses, loading ramps and old building rubble piles
(Ferguson and Mathieson 2014). Where there is suitable substrate, this species can excavate burrow
systems (Ehmann 1992, Eddie 2012). In cleared habitat, Yakka Skinks can persist where shelter sites
such as tunnel erosion, rabbit warrens and log piles exist, and the risk of trampling by stock is low (TSN
2008, Bruton et al. 2014, Ferguson and Mathieson 2014).
Known Populations within the Project Area:
The Project Area is located within the ‘likely to occur’ region of the Yakka Skink distribution (DSEWPaC
2011). There is suitable habitat for the Yakka Skink across the Project Area (Appendix B), and the nearest
known Yakka Skink location is 70 km to the southwest (DEHP 2015g). Therefore, it is likely that the Yakka
Skink occurs across the Project Area (GHD 2012b). Yakka Skinks were not detected in the Project Area
in 2013 using general herpetofauna searches (GHD 2012b), however, targeted searches of microhabitats
likely to be inhabited by Yakka Skinks as set out in the Yakka Skink survey guidelines (Ferguson and
Mathieson 2014) were not undertaken.
Movement Patterns:
Yakka Skinks exhibit high site-fidelity and rarely disperse from a colony site (DoE 2015). This species is
shy, extremely secretive and readily retreats to shelter sites when disturbed (TSSC 2014bw).
Yakka Skinks bask close to shelters, and are most active during mornings and afternoons, particularly
after rain (Eddie 2012, Ferguson and Mathieson 2014). Each colony will have one or several communal
latrine sites outside the colony shelter area where they travel daily to deposit their droppings (Eddie 2012).
The presence of Yakka Skinks is best indicated by this shared latrine site (Wilson 2012). Yakka Skinks
are very flighty and capable of a rapid retreat into cryptic shelter sites, making them easily overlooked
(Eddie 2012).
Breeding Biology:
Yakka Skinks bear live young, usually up to six, but little else is known about their breeding biology (Eddie
2012, DoE 2015).
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Feeding Ecology:
Yakka Skinks eat invertebrates, flowers and fruits (Eddie 2012, TSN 2008).
7.7.3

Threats and Impacts

The Yakka Skink is primarily threatened by historical and current habitat loss, fragmentation, and
degradation due to broad-scale vegetation clearing and grazing, and mining (DoE 2015, Richardson
2006, DEHP 2015h). Other threats include the removal of microhabitat, ripping of rabbit warrens,
trampling of burrows by stock and feral pigs, fire causing loss of microhabitat, and predation by feral cats
and foxes (DoE 2015, DEHP 2015h, Richardson 2006).
Table 36 outlines all the potential impacts of the project that are applicable to Yakka Skinks, taking into
account the conservation listing, recovery plans (Cogger 1993, Richardson 2006), Condition 6c of the
EPBC Approval, Appendix 1 of the Coordinator General (CG) report, and specific impacts outlined in the
EIS (GHD 2012b).
Table 36 Potential impacts from the Project on Yakka Skinks
Impacts

Potential impacts associated with the Project

Project phase

Vegetation Clearing/
Habitat Loss

Removal of 12, 282 ha (Mine Operations) and 57 ha (Mine
and Offsite Infrastructure Construction) of vegetation from
potential Yakka Skink habitat.

Pre-construction,
Construction,
Operations

Fragmentation

Loss of connectivity and gene dispersal between colonies.

Construction,
Operations

Removal of Microhabitat

Loss of Yakka Skink colony shelter sites due to nonreplacement of microhabitat during habitat rehabilitation
within the Project Area.

Operations

Ripping of Rabbit Warrens

This will not be undertaken during the Project.

Impact unlikely

Injury and mortality of individuals, and loss of Yakka Skink
colonies close to surface water sources, due to trampling by
feral pigs.

Impact unlikely

Injury and mortality of individuals, and loss of Yakka Skink
colonies due to trampling by livestock. Livestock will not have
access to areas of mine development during construction
and operations.

Impact unlikely

Injury and mortality, and loss of colony shelter sites due to
fires sparked by Project activities, and inappropriate fire
regimes leading to hot bushfires.

Construction,
Operations

Loss of individuals to predation by feral foxes and cats, which
are known to increase in abundance around human
habitation in dryland areas.

Construction,
Operations

Subsidence

Loss and degradation of habitat due to changes in hydrology,
and soil structure and microhabitat availability. This is
estimated to have a high impact on 162 ha of Yakka Skink
habitat, and a low impact on a further 5 575 ha of Yakka
Skink habitat.

Construction,
Operations

Earthworks

Mortality due to machinery strike during earthworks.

Construction,
Operations

Noise and Vibration

Loss of useable habitat adjacent to the Project Area due to
noise and vibration disturbance.

Construction,
Operations

Trampling of Burrows

Bushfire

Predation
Mammals

by

Invasive
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Impacts

Potential impacts associated with the Project

Project phase

Vehicle Strike

Mortality and injury of individuals due to the habit of Yakka
Skinks to bask on warm surfaces such as roads in the early
morning. Increased probability of mortality and injury due to
increased number of vehicles and access routes through
Yakka Skink habitat.

Construction,
Operations

Emissions i.e. dust

Particulate emissions may reduce ground vegetation cover
shelter for Yakka Skinks, in and immediately adjacent to the
Project Area.

Construction
Operation

Light Spill

Loss of useable habitat in and adjacent to the Project Area
due to light disturbance at night.

Construction

Loss of surface water resources due to changes in
hydrology, leading to colony extinctions. Mortality due to
machinery strike during earthworks.

Construction,
Operations

Weeds

Degradation of habitat in and adjacent to the Project Area
due to weed invasion.

Construction,
Operations

Entrapment

Injury or mortality due to entrapment in open cavities and
pits.

Construction,
Operations

Water Quality and Effluent

Contamination of water resources by pollutants, effluent and
sediments, leading to colony extinctions.

Construction,
Operations

Contaminants
Chemicals, Fuel)

Contamination of food (plant and invertebrate) resources by
pollutants, leading to colony extinctions.

Construction,
Operations

Stream Diversion
Flood Levees

7.7.4

and

(e.g.

Mitigation and Management Measures

Table 37 outlines all relevant management measures for the Yakka Skink that are consistent with the
conservation advice for this species (TSSC 2014bw) and meet the conditions of the EPBC Approval and
CG report. There is currently no up-to-date recovery plan for the Yakka Skink (DoE 2015). All appropriate
management measures will be implemented during construction and operations in habitats known or likely
to support Yakka Skinks. Yakka Skinks sighted outside known populations and colonies during
construction and operations will be GPS located, photographed were possible and reported to the ER,
with the photograph or identification details to be sent to the Queensland Museum for confirmation. Where
additional populations are identified, DES and DoEE will be notified of locations and appropriate controls
and management actions will be implemented.
This Yakka Skink SMP will be audited, reviewed annually and amended as required
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Table 37 Mitigation and Management measures for the Yakka Skink
Goal (Impact)

No fragmentation of
known Yakka Skink
colonies

No removal of Yakka
Skink
microhabitat
features from noncleared areas

Performance Criteria

Management Measures

Trigger

Corrective Action

Known
Yakka
Skink
colonies in and adjacent to
the Project Area outside of
approved areas to be
cleared remain connected
by corridors of low shrubs
and ground vegetation
cover,
and/or
artificial
crossings

Clearly mark and cordon off suitably vegetated
corridors (minimum 20 m wide) between known
Yakka Skink colonies in and adjacent to the
Project Area, where vegetation and soils are to
remain intact. Inform all workers that these
corridor areas are to remain intact. Plan works
around these areas.
Implement Yakka Skink friendly crossing
structures (e.g. small gauge culverts) to maintain
connectivity between known Yakka Skink
colonies on either side of haul roads and
regularly-used tracks. Regular monitoring of
these crossing structures will be required to
assess Yakka Skink use.
Where retention of connecting corridors and/or
Yakka Skink colonies is not possible, connecting
vegetation and microhabitats known to contain
Yakka Skink colonies will not be disturbed until a
plan to translocate individuals or colonies has
been approved as part of an approved Yakka
Skink Colony Translocation Plan.

Known Yakka Skink
colonies in and adjacent
to the Project Area are
not
connected
by
corridors of low shrubs
and ground vegetation
cover, and/or artificial
crossings

Revise and implement an updated
Rehabilitation Management Plan, to
rehabilitate areas where connectivity is
lost.

Retention of all Yakka Skink
microhabitat features in
non-cleared sections of the
Project Area and adjacent
habitat

All large hollow logs, log piles, tree stumps, soilbound root systems and large rocks and boulders
will be retained in all non-cleared sections within
the Project Area and habitat adjacent to the
Project Area. This includes previously disturbed
sites such as dozed earth and timber piles.

Removal of large hollow
logs, log piles, tree
stumps, soil-bound root
systems and large rocks
and boulders from noncleared sections in the
Project
Area
and
adjacent habitat

Record as an incident. Review
adherence to control procedures to
ensure compliance. Take remedial
action where a compliance breach has
occurred.
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Goal (Impact)

Performance Criteria

Minimise predation risk
by invasive mammals

No increase in fox and cat
numbers in the Project
Area

Reduce weed
competition

Eliminate declared pest
plant species from the
Project Area and adjacent
areas

Management Measures

Trigger

Corrective Action

A Pest Management Plan (PMP) will be
developed and implemented prior to construction
and operations, including measures to control e
feral pigs, foxes, cats, and weeds. The PMP will
be developed in conjunction with neighbouring
land owners, and will focus on tracks, waterways
and habitat edges.
The PMP will consider the Threat Abatement
Plans for feral pigs, foxes, and cats during
development.
Food and scrap storage areas in camps and
laydown areas will be fenced / enclosed to
prevent encroachment of invasive predators.
Domestic animals will not be permitted into the
project area.
All domestic rubbish areas will be fully enclosed
to exclude invasive mammals
Weed control will focus on eradicating declared
ground vegetation layer weeds from known
yakka skink habitat in the Project Area and
adjacent areas.

>10% increase in the
population of each
invasive
predator
species from baseline
scores

Increase invasive predator
management efforts, in conjunction with
neighbouring land owners

Presence of declared
pest plant species in, or
within 100 m of, the
Project Area

Increase weed management efforts, in
conjunction with neighbouring land
owners, where relevant

Loss of Yakka Skink
colony, or sustained
reduction in activity at a
known Yakka Skink
colony in an area
affected by subsidence

In the event that subsidence degrades
or causes the loss of known Yakka
Skink habitat, Adani will provide, in the
annual report, information on mitigation
measures to be undertaken to reduce
the impact on Yakka Skinks.

If potential Yakka Skink habitat above subsidence
areas is confirmed to be occupied by this species:
Minimise the impact of
subsidence on Yakka
Skinks

No loss of Yakka Skink
colonies due to changes in
hydrology and soil structure
caused by subsidence
unless otherwise approved
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Develop and implement a plan to
monitor hydrology in known Yakka Skink
habitat above subsidence areas, as part
of the Surface Water Monitoring Plan.



Soil profile monitoring in known Yakka
Skink habitat, as part of the Subsidence
Monitoring Plan

116

Species Management Plan - Mine and Offsite Infra structure

Goal (Impact)

Minimise the impacts of
Stream Diversions and
Flood Levees on Yakka
Skinks

Performance Criteria

Management Measures

Trigger

Corrective Action

No loss of Yakka Skink
colonies due to loss of
surface water other than
approved impacts

Artificial water sources in known Yakka Skink
habitat must be safely accessible to Yakka
Skinks, with ground and low shrub cover creating
an access corridor between the edge of the water
source and the Yakka Skink colony.
Annual monitoring of Yakka Skink populations
and activity levels in known Yakka Skink habitat
within the Project Area.

Decrease in surface
water availability for
known Yakka Skink
colonies
due
to
dewatering, diversions,
flood levees, or failed
artificial water source

Implement remedial actions to provide
supplementary water sources, where
possible
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Goal (Impact)

Minimise mortality due
to light vehicle strike,
and machinery strike
during earthworks

Performance Criteria

Management Measures

No mortality or injury due to
light vehicle strike, or
machinery strike during
earthworks, including the
creating
of
stream
diversions and flood levees

Prior to any earthworks and/or or vegetation
clearing activities occurring, pre-clearing surveys
will be undertaken to identify microhabitats
(including burrows) known or likely to contain
Yakka Skinks.
Microhabitats identified as likely to contain Yakka
Skink colonies will be monitored for Yakka Skink
activity for a total of four days, within one month
prior to earthworks or vegetation clearing
activities.
Microhabitats known to contain Yakka Skink
colonies will not be disturbed until all resident
individuals have been translocated, with suitable
microhabitat, to known Yakka Skink habitat, in
accordance with an approved Yakka Skink
Colony Translocation Plan.
Spotter/catcher(s) will be present when all
earthworks and vegetation clearing are occurring
in habitat known or likely to contain Yakka Skinks.
Daily
pre-clearance
surveys
by
spotter/catcher(s), prior to works, will identify all
microhabitats, including burrows and potential
latrine sites, with the potential to house or indicate
the presence of Yakka Skinks. Manipulation of all
potential Yakka Skink microhabitats by
machinery operators will be under the strict
supervision
and
direction
of
the
spotter/catcher(s).
Vegetation clearing and earthworks will occur
slowly and in a sequential pattern, to allow cryptic
Yakka Skinks the opportunity to disperse from
work areas, ahead of machinery.
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Trigger

Corrective Action

Mortality or injury due
to light vehicle strike, or
machinery strike during
earthworks, clearing
and grubbing, including
the creating of stream
diversions and flood
levees

Incidents will be reported to the site ER
as soon as possible. DoEE and DES
will be notified within 24 hours.
Depending on the extent of injuries, any
injured Yakka Skinks will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or
humanely euthanised on site by a
suitably qualified person (see
Section 9.3).
Euthanised Yakka Skinks will be
retained and lodged with the
Queensland Museum along with GPS
data, date and habitat notes.
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Goal (Impact)

Minimise noise and
vibration disturbance

Minimise
(dust)

emissions

Performance Criteria

Minimal noise and vibration
impacts on known Yakka
Skink colonies

Limit disturbance from
emissions (dust) on
photosynthetic ability of
ground vegetation in Yakka
Skink habitat

© ECO LOGICAL AUSTRALIA PTY LTD

Management Measures

Trigger

Corrective Action

Prior to site entry, all relevant site personnel,
including contractors, will be made aware of the
potential presence, known locations, habits, and
microhabitats of Yakka Skinks.
Identification posters for all threatened species
with the potential to occur in the Project Area will
be installed in prominent positions at each work
site.
Vehicles and plant will drive on designated roads
and tracks only, and adhere to all speed limits,
which will be clearly sign posted.

Light vehicle or
machinery strike during
other activities

Complete an incident report and notify
DoEE and DES.
Depending on the extent of injuries, any
injured Yakka Skinks will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or
humanely euthanised on site by a
suitably qualified person (see Section
9.3).
Euthanised Yakka Skinks will be
retained and lodged with the
Queensland Museum along with GPS
data, date and habitat notes.

Monitor Yakka Skink activity and noise levels at
known Yakka Skink colonies within and adjacent
to the Project Area.
Ensure all plant and equipment is serviced and
maintained to minimise machinery noise and
vibration.

Sustained reduction in
Yakka Skink activity, at
known Yakka Skink
Colony sites in, and
within 200 m of, the
Project Area, due to
noise and vibration
disturbance.

Report as per mine EA conditions if
required

Regular watering of dusty areas in accordance
with Dust Management Plan.
Regular monitoring of dust impacts on vegetation
in, and adjacent to, the Project Area.

Growth
of
ground
vegetation in, and within
200 m of, the Project
Area, in Yakka Skink
habitat, inhibited due to
dust emissions

An annual monitoring report will be
submitted to DoEE. Where monitoring
shows a reduction in habitat condition
due to dust emissions, investigate
source of dust and upgrade strategies
outlined in the Dust Management Plan
to reduce dust emissions impacts on
habitat.
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Goal (Impact)

Eliminate entrapment

Performance Criteria

No mortality or injuries from
trapped Yakka Skinks
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Management Measures

Suitable fencing will be erected around
construction and operation zones within 20 m of
known Yakka Skink colonies, to exclude Yakka
Skinks from works areas. Suitable fencing will
consist of smooth material buried 5 cm into the
earth and reaching a height of 40 cm vertically up
the fence.

Trigger

Corrective Action

Yakka Skink mortality or
injury due to entrapment

Depending on the extent of injuries, any
injured Yakka Skinks will be either
taken to the nearest qualified veterinary
practitioner or wildlife carer, or
humanely euthanised on site by a
suitably qualified person (see
Section 9.3).
Euthanised Yakka Skinks will be
retained and lodged with the
Queensland Museum along with GPS
data, date and habitat notes. n
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7.7.5

Monitoring

Prior to each stage of works, pre-clearance surveys will be undertaken to identify Yakka Skink
colonies within the Project Area(s) to be cleared. These pre-clearance surveys will occur within
one year prior to any clearing or associated works being undertaken, at a suitable time to detect
the Yakka Skink, and will target suitable habitat for the Yakka Skink within the Project Area(s)
to be cleared. If this species is detected, this Management Plan will be updated with known
Yakka Skink habitat locations within clearing footprints.
Survey Methodology: Searching for evidence of Yakka Skink colonies is the only reliable survey
method for this species, because it is especially wary and will rapidly retreat to shelter before
detection by most observers (Ferguson and Mathieson 2014). Yakka Skink colonies are best
detected by the presence of structures with multiple burrow entries and recently excavated soil,
very worn and compacted basking areas close to a shelter entrance, and / or communal latrine
sites (Ferguson and Mathieson 2014). Latrine sites can be in open areas, but are more
frequently concealed under sticks, branches, grass tussocks or inside large hollow logs
(Ferguson and Mathieson 2014). Potential Yakka Skink colony sites must be confirmed by
analysis of scat material, distant observations, burrow inspection (day or night), and / or
appropriate trapping techniques (Ferguson and Mathieson 2014). The preferred trapping
technique is camera trapping, although suitably set and checked funnel traps can also be used
(see Ferguson and Mathieson 2014 for details).
Standardised trapping techniques such as pitfall and funnel trap arrays and Elliott or cage
trapping are not sufficient to detect the presence of Yakka Skink in suitable habitat, unless the
array is deployed within 3 m of a colony; this is not a recommended practice, particularly with
pitfall trapping (Ferguson and Mathieson 2014).
The detection of Yakka Skink colonies is best during dry months of the year when ground cover
is minimal (Ferguson and Mathieson 2014). Yakka Skinks become more active in the warm and
dry months of the year, when their burrow entrances, basking platforms, and local paths and
trails through ground vegetation become obvious from use (Ferguson and Mathieson 2014).
This makes periods of reduced ground cover (i.e. spring and early summer) the best times to
survey for this species (Ferguson and Mathieson 2014). Periods of heavy rainfall obscure
Yakka Skink scats, making detectability difficult at this time (Ferguson and Mathieson 2014).
Conversely, Yakka Skinks are most active after good rainfall, making distant observations and
funnel trapping at unconfirmed colony sites optimal at this time (Ferguson and Mathieson 2014).
Experienced herpetologists have difficulty detecting the Yakka Skink. Therefore, surveys
should only be undertaken by herpetologists with a demonstrated ability to detect this species
(Ferguson and Mathieson 2014). The following recommended level of survey effort may provide
reasonable opportunities to detect Yakka Skinks, particularly if large active colonies are present
in the project area: 20 mins diurnal searching per hectare and covering a minimum of 20% of
suitable habitat (when 50 ha or more, or 40% of suitable habitat when the area is < 50 ha), or
20 mins scanning suitable microhabitat over three days, wherever abundant microhabitat
features occur (Ferguson and Mathieson 2014). Once a suspected Yakka Skink colony has
been detected (and latrine site confirmation is not possible), 12 camera trap nights per colony,
or 60 funnel trap nights per colony, are considered adequate to detect the presence of Yakka
Skinks at each suspected colony site (Ferguson and Mathieson 2014). If it is not feasible to
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invest this quantity of survey effort, with suitable habitat and microhabitat present in the survey
area, then the Yakka Skink should be assumed to be present (Ferguson and Mathieson 2014).
Design of the on-going monitoring program, including the location and extent of sites, will be
determined by a suitably qualified person to ensure that sufficient data are collected to quantify
likely impacts resulting from the action, and to determine appropriate habitat management
goals. The monitoring program will include both impact and control sites to monitor the progress
of recovery, including effectiveness of management actions, and adapt if necessary. Annual
monitoring will occur for the duration of mining activity, and closure.
The potential impacts of activities will be monitored in accordance the monitoring program
outlined in Table 38.

© ECO LOGICAL AUSTRALIA PTY LTD

122

Species Management Plan - Mine and Offsite Infrastructure

Table 38 Details of monitoring program for the Yakka Skink
Performance Criteria

Monitoring Program

Trigger for Corrective Action

Outcomes

Identify populations
within
and
immediately adjacent
to Project Area

Pre-clearance targeted surveys for Yakka Skinks within one year prior to planned
vegetation clearing, will be required. This species was not detected during surveys, but
is considered likely to occur in the Project Area (GHD 2012b). Pre-clearance surveys will
target suitable habitat for this species within and directly adjacent to the Project Area to
be cleared.
Surveys are to be during the dry season using the survey methods outlined above.

N/A

Record and map
known and potential
Yakka Skink locations
in the vicinity of the
Project Area, to ensure
appropriate mitigating
management
measures are
implemented.

Rehabilitation
of
disturbed areas that
are no longer required
for operations

BioCondition Assessments and photo monitoring will be undertaken prior to rehabilitation
works, and then annually after rehabilitation to determine the condition of vegetation in
rehabilitation and control sites in known Yakka Skink habitat. For each rehabilitation area,
a minimum of two permanent monitoring plots for every 50 ha will be located in
rehabilitated areas, and a minimum of two permanent monitoring plots will be located in
similar habitat between 1 km and 2 km from the Project Area (control areas).
Rehabilitated areas must include suitable Yakka Skink shelter sites (e.g. hollow logs, log
piles and/or root systems mixed with and partly covered by dozed earth) and food
resources (e.g. a variety of low and accessible native fruiting and flowering plants that
are known to occur in optimal habitat areas).
In addition to these Assessments, there will be annual targeted searches for Yakka
Skinks within each rehabilitated area.

Rehabilitated areas fail to
redevelop original soil structure
within the top 50cm, and / or
reach 70% of baseline and
control scores within 15 years

Baseline soils structure
and habitat quality for
comparison.
Ability to assess
rehabilitation quality
against rehabilitation
and offset
requirements. Adani to
review monitoring
results and report
annually and revise
management actions if
any trigger is identified.

Known Yakka Skink
colonies
in
and
adjacent to the Project
Area
remain
connected
by
corridors
of
low
shrubs and ground
vegetation
cover,
and/or
artificial
crossings

Annual monitoring (including photo monitoring) of connecting vegetated corridors
between known Yakka Skink colonies in, and adjacent to, the Project Area. Monitoring
will include visual and photo assessment of ground vegetation and shrub layer cover
along the length of each Yakka Skink connecting corridor.
Annual monitoring of artificial Yakka Skink crossings. Potential monitoring methods
include cameras, sand/mud plots at each end of artificial fauna passages, manual and
automated PIT tag passage monitoring (e.g. Baxter-Gilbert et al. 2013), and a coordinated radio-tracking program with a tertiary research institute. Monitoring will
coincide with the periods of greatest Yakka Snake activity i.e. late spring to early
autumn.

Known Yakka Skink colonies in
and adjacent to the Project Area
are not connected by corridors of
low
shrubs
and
ground
vegetation cover, and/or artificial
crossings

Compliance with
EPBC and CG
conditions.

Eliminate
declared
pest plant species
from the Project Area
and adjacent areas

Annual monitoring (including photo monitoring) for declared pest plants in Yakka Skink
habitat in, and adjacent to, the Project Area. Monitoring will occur at the optimal time for
detecting and identifying pest plant species.

Presence of declared pest plant
species in, or within 100 m of, the
Project Area

Compliance with
EPBC and CG
conditions and PMP.
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Performance Criteria

Monitoring Program

Trigger for Corrective Action

Outcomes

No increase in feral
pig, fox and cat
numbers in the
Project Area

Baseline and annual monitoring of feral pig, fox, and cat populations at water sources
and roadways in Yakka Skink habitat. Monitoring will include track and scat monitoring,
and photo monitoring using baited infrared cameras

>10% increase in the population
of each invasive species, from
baseline scores

Compliance with
EPBC and CG
conditions and PMP.

No loss of Yakka
Skink colonies due to
trampling of burrows

Loss of Yakka Skink colonies
due to trampling of burrows by
feral pigs or other large animals

No loss of Yakka
Skink colonies due to
changes in hydrology
and soil structure
caused by
subsidence unless
approved

Loss of Yakka Skink colony, or
sustained reduction in activity at
a known Yakka Skink colony in
an area affected by subsidence

Annual monitoring of Yakka Skink activity at all known Yakka Skink colonies in, and within
200 m of, the Project Area, including in subsidence areas. Monitoring will include photo
and distance monitoring, and will occur during the dry season.

Emissions settlement in surface
water sources breach industry
standards

Emissions such as
coal
dust,
heavy
metals,
and
sediments do not
degrade
waterway
quality

Siltation of surface water sources
in and adjacent to Yakka Skink
habitat

No contamination of
surface waters by
effluent

Treated effluent falls below A+
standard

No pollution of surface
water sources by
contaminants
(e.g.
chemicals, fuel etc.)
No loss of Yakka
Skink colonies due to
loss of surface water
unless approved

Compliance with
EPBC and CG
conditions.

Exceedance of EA water quality
parameters.

Develop and implement a plan to monitor water availability in known Yakka Skink
habitat, including above subsidence areas
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Decrease in surface water
availability within 20 m of a
known Yakka Skink colony due
to dewatering, diversions, flood
levees, or failed artificial water
source
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Performance Criteria

Monitoring Program

Trigger for Corrective Action

Outcomes

Minimal noise and
vibration impacts on
known Yakka Skink
colonies

Ongoing monitoring of noise and vibration levels throughout construction and operations
and in response to any complaints from sensitive receptors
Daily monitoring by onsite ER for significant noise and vibration-causing activities near
known Yakka Skink colonies.

Sustained reduction in Yakka
Skink activity, at known Yakka
Skink Colony sites in, and within
200 m of, the Project Area

Compliance with
EPBC and CG
conditions.

Retention of all Yakka
Skink
microhabitat
features
in
noncleared sections of the
Project Area and
adjacent habitat

Regular monitoring by onsite ER.

Removal of large hollow logs, log
piles, tree stumps, soil-bound
root systems and large rocks and
boulders
from
non-cleared
sections in the Project Area and
adjacent habitat

No bushfires sparked
by project activities

Bushfire sparked
activities

No uncontrolled fires
(bushfires) in the
Project Area

Uncontrolled fire in the Project
Area

No mortality or injury
due to light vehicle or
machinery strike

No mortality or injury due to light
vehicle or machinery strike

No mortality or injuries
from trapped Yakka
Skinks

by

project
Compliance with
EPBC conditions.

Breaches reported to DES and DoEE by onsite ER.
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Yakka Skink mortality or injury
due to entrapment
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7.8

Ph a sco l arcto s c in ere us ( Ko al a)

7.8.1

Status

EPBC Act = Vulnerable
NC Act = Vulnerable
7.8.2

Ecology and Distribution

Description of the Species:
Plate 9: Koala

The Koala is one of Australia’s most distinctive wildlife species (TSSC 2012o). It is a large grey, arboreal
mammal with woolly fur, long black claws, a large black nose, fluffy ears, and no tail (Strahan 2002).
Distribution:
The Koala is found in eastern Australia in fragmented populations, from the temperate south to the tropical
north (Strahan 2002, Martin and Handasyde 1999). The current range of the Koala in Queensland is
approximately 30% of the former range (Krockenberger et al. 2012).
In Queensland, Koala populations occur in moist forests along the coast, subhumid woodlands in southern
and central Queensland, and in some eucalypt woodlands along watercourses in the semiarid
environments of the western part of the State (Melzer et al. 2000). The distribution of the Koala extends
inland, following drainage lines supporting River Red Gum Eucalyptus camaldulensis (Strahan 2002,
Smith et al. 2013a), although Koalas have also been found to occur in non-riverine communities in
semiarid areas (Sullivan et al. 2003).
In the west and north of their range in Queensland, the distribution of Koalas is determined by heat in
combination with water availability (Munks et al. 1996, Sullivan et al. 2003). Phases of population crashes
and recovery, associated with rainfall variability, occur in the semi-arid west of the Koala’s distribution
(Gordon et al. 1988, Gordon and Hrdina 2005).
Habitat for the Species:
The Koala is strongly associated with eucalypt forests (Table 39), which it feeds on (Strahan 2002).
Habitat quality for Koalas is based on the identification of local preferences for food tree species and
quantification of the availability of those species (Phillips and Callaghan 2000, Phillips et al. 2000). Koalas
are more likely to persist in more intact landscapes (Smith et al. 2013a). Koalas have been recorded
establishing home ranges within revegetated eucalypt woodlands (TSSC 2012o).
Regional Ecosystems Associations:
Table 39 Regional Ecosystem associations for the Koala
RE

Short Descriptions

10.3.13a*

Eucalyptus camaldulensis woodland along watercourses

10.3.14a

Eucalyptus coolabah open woodland in stream channels flowing east and west on floodplains

10.3.14d

Riverine wetland or fringing riverine wetland dominated by Eucalyptus camaldulensis

10.3.6a

Eucalyptus brownii open woodland on alluvial plains

10.3.6ax1

Eucalyptus brownii open woodland on flat to gently undulating sandplain.
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RE

Short Descriptions

10.3.28a

Eucalyptus melanophloia open woodland on sandy alluvial fans

10.5.5a

Eucalyptus melanophloia open woodland on sand plains

11.3.3

Eucalyptus coolabah woodland on alluvial plains

11.3.7

Corymbia spp. woodland on alluvial plains

11.3.10

Eucalyptus brownii woodland on alluvial plains

11.3.25*

Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines
Palustrine wetland (e.g. vegetated swamp) dominated by Eucalyptus coolabah and/or E.
tereticornis

11.3.27f
11.5.3

Eucalyptus populnea +/- E. melanophloia +/- Corymbia clarksoniana on Cainozoic sand plains
and/or remnant surfaces

*Bold text highlights REs containing important Koala food trees (Mitchell 2015), which are a proxy for important Koala
habitat (see map in Appendix B).

Essential Microhabitat:
Koalas rely on eucalyptus trees for food and shelter. This species feeds on approximately 50 different
eucalypt species across its range, with food preferences varying locally and across regions
(Krockenberger et al. 2012). There is a growing body of evidence that identifies the importance of shelter
(non-food) trees to Koalas, with Crowther et al. (2013) suggesting that shelter trees are equally important
as food tree. Shelter trees play an essential role in thermoregulation and are likely to be selected based
on height, canopy cover and elevation, with large trees occurring in gullies being preferable (Crowther et
al. 2013).
Koalas are restricted to riparian/drainage lines at the more arid, western edge of their range (Davies et
al. 2013). During drought, dryland populations persists in lower numbers but, following episodes of
drought-breaking rainfall, may expand out from riparian zones to occupy adjacent habitat as population
size increases (TSSC 2012o). Gordon et al. (1988) suggest that the regional persistence of Koalas in dry
areas during drought may rely on the protection of ‘survival’ habitats around permanent water holes.
In the drier regions of the Burdekin, Isaac, Whitsunday and Charters Towers Shires, Koalas prefer to feed
and shelter in Forest Red Gum (Eucalyptus tereticornis) and River Red Gum (E. camaldulensis), but are
also known to feed on Brown’s box (E. brownii), Dawson River blackbutt (E. cambageana), Coolabah (E.
coolabah), Queensland peppermint (E. exserta), Gum-topped box (E. moluccana), Yapunyah (E.
ochrophloia), Mountain coolabah (E. orgadophila), and Poplar Box (E. populnea) (Mitchell 2015).
Known Populations and Relationships within the Project Area:
Koalas occur at low densities in the northern Brigalow Belt Bioregion, where they are associated with
creek lines (Ellis et al. 2002 Munks et al. 1996). Koalas are known to occur north and south of the Project
Area (DEHP 2015i; Appendix B). Koala records within 50 km of the Project Area include the lower reaches
of Tomahawk Creek to the north-east, the Belyando River and North Creek to the east, Fox Creek to the
south-east, and the lower reaches of Cattle Creek to the west (DEHP 2015i).
The Koala has also been recorded on two occasions in the southern section of the Project Area: in Spring
2011 (GHD 2012b) and in December 2013 (ELA 2014). These individuals were located in River Red Gum
(Eucalyptus camaldulensis) woodland along a creek line, and in Silver-leaved Ironbark (E. melanophloia)
open woodland on sand plain.
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Movement Patterns:
The Koala is solitary and spends much of its time in distinct home ranges (Strahan 2002, Davies et al.
2013). This species is not territorial and the home ranges of individuals overlap extensively in dense
populations (Ellis et al. 2009), but are discrete at lower abundances (Strahan 2002). Young female Koalas
often stay in similar areas as their mother, whereas males disperse to new areas once they reach 2-3
years old (Strahan 2002). At Blair Athol in central Queensland, home ranges are estimated at 135 ha for
males and 101 ha for females (Ellis et al. 2009).
The Koala is inactive for approximately 20 hours per day (Strahan 2002). This species generally moves
between feeding trees at dawn, dusk and night (Crowther et al. 2013). These moves can be several
hundred metres (Strahan 2002), making Koalas particularly vulnerable to attacks by wild and domestic
dogs at this time. Koala activity generally peaks between August and January, and breeding females with
back-young are most easily observed at this time (DoE 2014). Individuals tend to use the same set of
trees, but generally not at the same time, and they change trees only a few times per day (TSSC 2012o).
Koalas rarely venture more than 1 km from waterways in drylands (Smith et al. 2013b).
Breeding Biology:
In Queensland, Koalas breed between September and April (Krockenberger et al. 2012). Female Koalas
can breed annually, from 2 years of age (Strahan 2002). Koala joeys remain in the pouch for
approximately 6 months and become independent at 12 months of age (Strahan 2002).
Feeding Ecology:
The Koala feeds almost exclusively on eucalyptus leaves. It may also consume foliage of related genera,
including Corymbia, Angophora and Lophostemon, and at times supplement its diet with species from the
genera Leptospermum and Melaleuca (Martin and Handasyde 1999; Moore and Foley 2000). In the
northern parts of Australia, the preferred food trees are River Red Gum (Eucalyptus camaldulensis),
Forest Red Gum (Eucalyptus tereticornis), Tallowwood (Eucalyptus microcorys) and Grey Gum
(Eucalyptus punctata; Strahan 2002). Food trees vary with location and are usually limited to one or a few
species present at a given site (Moore and Foley 2000).
The preferred food tree species can vary with rainfall conditions e.g. the proportion of poplar box
(Eucalyptus populnea) in the diet of dryland Koalas increases post-flood, and the proportion of coolabah
(Eucalyptus coolabah) decreases (Davies et al. 2014).
7.8.3

Threats and Impacts

The primary threats to the Koala are the loss and fragmentation of habitat resulting in loss of food and
shelter trees, increased risk of vehicle strike and dog mortality, and isolation of populations
(Krockenberger et al. 2012, TSSC 2012o, 2012p). Dogs and cars are two threats to Koalas that are closely
associated with urban expansion; however, these threats may also apply to rural areas (Crowther et al.
2010, SECRC 2011). Habitat fragmentation results in isolated high density population areas where the
risk of disease transmission is increased (Strahan 2002, Melzer et al. 2000, DECC 2008) and the potential
to recolonise dryland areas post-drought is impeded (TSSC 2012o).
Wildfire and drought are semi-natural processes that are also considered to threaten Koala populations,
particularly in dryland areas where water sources and the availability of shelter trees have been
anthropogenically altered (Krockenberger et al. 2012, TSSC 2012o). Days of extreme heat have also
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been invoked as a threat to Koalas (Kavanagh and Barrott 2001). Prior to changes in vegetation clearing
legislation in 2006, land clearing was a significant cause of mortality to Koalas in Queensland, particularly
in the Brigalow Belt Bioregion (Cogger et al. 2003).
Table 40 outlines all the potential impacts of the project that are applicable to Koalas, taking into account
the conservation listing, recovery plans (e.g. Krockenberger et al. 2012, DECC 2008), Condition 6c of the
EPBC Approval, Appendix 1 of the Coordinator General (CG) report, and specific impacts outlined in the
EIS (GHD 2012a). The Commonwealth environment department considers that it is currently difficult to
specify important populations for the Koala, and such a proposition must be assessed on a case by case
basis, using the information available for a particular location (DoE 2015). The results of surveys
completed during the planning and assessment stage of the project demonstrate that the Project Area is
not considered to support an ‘important population’ or ‘habitat critical to the survival’ of the Koala (GHD
2012a).
Table 40 Potential impacts from the Project on Koalas
Impacts

Potential impacts associated with the Project

Project phase

Vegetation
Clearing/Habitat Loss

Removal of 10 609 ha (Mine Operations) and 30 ha (Mine
and Offsite Infrastructure Construction) of vegetation from
potential Koala habitat.

Construction,
Operations

Vehicle Strike

Mortality and injury from vehicle strike, due to an increased
number of vehicles and access routes. Vehicle strike will be
a high risk threat, given Koalas cross roads at dawn and in
the early evening.

Construction,
Operations

Predation by Invasive
Mammals

Mortality and injury due to predation by feral dogs, which
are known to inhabit the Project Area.

Construction,
Operations

Fragmentation
(Connectivity)

Loss of connectivity between suitable habitats within the
Project Area.

Construction,
Operations

Bushfire

Potential increased risk of bushfire due to construction and
operations activities, and altered fire regimes.

Construction,
Operations

Changes in Hydrological
Regimes, including
Stream Diversions and
Flood Levees

Loss of surface water resources due to changes in
hydrology.

Construction,
Operations

Subsidence

Loss and degradation of habitat due to changes in
hydrology. This is estimated to impact on 4 753 ha of
potential Koala habitat.

Operations

Mine dewatering

Loss of surface water resources due to lowering of the
water table.

Operations

Earthworks

Mortality due to machinery strike during earthworks and
siltation of water resources.

Construction,
Operations

Noise and Vibration

Loss of useable habitat due to noise and vibration
disturbance.

Construction,
Operations

Emissions i.e. dust

Particulate emissions may reduce habitat quality for Koalas,
in and immediately adjacent to the Project Area.

Construction
Operations

Light Spill

Loss of useable habitat in and adjacent to the Project Area
due to light disturbance at night.

Construction,
Operations

Weeds

Degradation of habitat. Weeds are not known to affect
Koalas.

Impact unlikely

Entrapment

Injury or mortality due to entrapment in open cavities and
pits.

Construction,
Operations

© ECO LOGICAL AUSTRALIA PTY LTD

129

Species Management Plan - Mine and Offsite Infrastructure

Impacts

Potential impacts associated with the Project

Project phase

Water Quality and Effluent

Contamination of water resources by effluent and sediments.

Construction,
Operations

Contaminants (e.g.
Chemicals, Fuel)

Contamination of food and water resources by pollutants.

Construction,
Operations

7.8.4

Mitigation and Management Measures

Table 41 outlines all relevant management measures for the Koala that are consistent with conservation
advice, referral and recovery plans for this species (e.g. DoE 2014, DECC 2008, NRMMC 2009, TSSC
2012o) and meet the conditions of the EPBC Approval and Coordinator-General report. All appropriate
management measures will be implemented during construction and operations in habitats known or likely
to support Koalas. Sightings of Koalas outside known populations during construction and operations will
be reported to the ER. Where additional populations are identified, DES and DoEE will be notified of
locations and appropriate management actions will be implemented.
This Koala SMP will be audited, reviewed annually and amended as required
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Table 41 Mitigation and management measures for the Koala
Goal (Impact)

Minimise loss of
habitat through
vegetation clearing

Performance Criteria

Management Measures

Trigger

Corrective Action

Rehabilitation of disturbed
areas that are no longer
required for construction or
operations

Vegetation rehabilitation in known Koala habitat will use
locally-sourced plants and incorporate local Koala food
tree species.
Earth formations in riparian areas will be rehabilitated
using original topsoil and configured in a way that
mirrors the original terrain.

Rehabilitated areas fail
to reach 70% of
baseline and control
scores within 15 years.

An annual rehabilitation monitoring
report will be sent to DES. Revise
and implement an updated
Rehabilitation Management Plan if
targets are not achieved within 15
years.

No net loss of Koala food
and shelter trees unless
approved

Map and mark Koala food and shelter trees in Important
Habitat areas in the Project Area (see map in Appendix
B). Consult with construction team about options to
retain Koala food and shelter trees where possible,
focusing on riparian areas.
During rehabilitation, use strategic re-planting of
preferred food and shelter tree species in riparian areas
(see Mitchell 2015). Plantings will occur in depths of soil
appropriate for the healthy, long-term survival of the
plant species to be grown.

Failure to mark Koala
food and shelter trees
prior to vegetation
clearing.
Unapproved clearing of
Koala food and shelter
trees.
>10% of planted Koala
food trees fail to
successfully regenerate
within 10 years.

Non-conformances with this
requirement will be recorded as an
incident in Adani’s incident reporting
system. Review of construction
procedures to ensure breach does
not re-occur.
Review and revise Rehabilitation
Management Plan.

No increase in feral dog
numbers in the Project
Area

A Pest Management Plan (PMP) will be developed and
implemented prior to construction, including measures
to control feral dogs. The PMP will be developed in
conjunction with neighbouring land owners, and will
target water bodies, access tracks and habitat edges
and fixed sites such as workers camps.
Domestic animals will not be permitted into the project
area.

>10% increase in the
population of feral dogs
from baseline scores

Increase feral dog management
efforts, in conjunction with
neighbouring land owners.

No death or injury due to
light vehicle or machinery
strike

Prior to any earthworks and/or or vegetation clearing
activities occurring in habitat known or likely to contain
Koalas, pre-clearing surveys will be undertaken Koala
Spotter to: (1) find any Koalas within and directly
adjacent to all areas where vegetation clearing and
construction works will occur, and (2) identify/confirm all
Koala food and shelter trees prior to construction
activities each day.

Light vehicle or
machinery strike during
vegetation clearing and
grubbing

Incidents will be reported to the site
ER as soon as possible. DoEE and
DES will be notified within 24 hours.
Depending on the extent of injuries,
any injured Koala will be either taken
to the nearest qualified veterinary
practitioner or wildlife carer, or
humanely euthanised on site by a

Minimise the effects
of extreme heat on
Koalas

Minimise risk of
predation by feral
dogs

Minimise the risk of
light vehicle and
machinery strike
during earthworks
and operations
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Goal (Impact)

Performance Criteria

Management Measures

Trigger

Koala Spotters and fauna spotter-catcher(s) are not to
physically move a Koala from a tree in which it is
residing, unless it is in direct mortal danger or requires
veterinary assistance. No tree housing a Koala is to be
felled, damaged, or interfered with until the Koala
moves away of its own volition. Once the animal has
moved out of the area, work may commence. The
fauna spotter-catcher(s) will monitor all Koalas in the
area to ensure that works do not cause any stress to
the animals.
Vegetation clearing will occur in a sequential pattern, to
allow Koalas the opportunity to disperse from work
areas, ahead of machinery.

Maintain
connectivity

Known Koala populations
in and adjacent to the
Project Area remain
connected by corridors of
mature Eucalyptus trees,
and/or artificial crossings
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Corrective Action
suitably qualified person (see
Section 9.3).

Prior to site entry, all relevant site personnel, including
contractors, will be made aware of the propensity of
Koalas to cross tracks at dawn and dusk, and during
the night.
Vehicles and plant will drive on designated roads and
tracks only, and adhere to all speed limits, which will be
clearly sign posted.
Speed limits in and adjacent to, Koala habitat will be set
after consultation with the onsite ER, and reviewed biannually.

Light vehicle or
machinery strike during
other activities

Complete an incident report and
notify DoEE and DES.
Depending on the extent of injuries,
any injured Koala will be either taken
to the nearest qualified veterinary
practitioner or wildlife carer, or
humanely euthanised on site by a
suitably qualified person (see
Section 9.3).

Clearly mark and cordon off suitably vegetated corridors
(minimum 50 m wide) between known Koala populations
in and adjacent to the Project Area, where vegetation is
to remain intact, focusing on riparian areas. Inform all
workers that these corridor areas are to remain intact.
Plan works around these areas.
Implement Koala friendly crossing structures (e.g. large
gauge culverts with crossing poles) to maintain
connectivity between known Koala populations on either
side of haul roads and regularly-used tracks in retained
and confirmed Koala habitat. Regular monitoring of

Known Koala
populations in and
adjacent to the Project
Area are not
connected by corridors
of mature Eucalyptus
trees, and/or artificial
crossings

Revise and implement an updated
Project Land Management (Flora
and Fauna) to ensure connectivity is
retained.
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Goal (Impact)

Performance Criteria

Management Measures

Trigger

Corrective Action

Bushfire sparked by
project activities

Immediately implement actions to
suppress the spread of the fire.
Incidences will be recorded in a
register as per the EMP.
Review adherence to control
procedures to ensure compliance.
Take remedial action where
compliance has not been adhered
to. Increase training to ensure
breach does not re-occur. Inform
DES within 24 hours.

Draining of a suitable
permanent water
source in retained
Koala habitat

Provide artificial water source until
the water source is replenished
and/or review the Land Management
(Flora and Fauna) Plan.

Degradation of Koala
habitat due to
subsidence

An annual monitoring report will be
submitted to DoEE and DES. In the
event that subsidence degrades or
causes the loss of known Koala
habitat, Adani will provide, in the
annual report, information on
mitigation measures to be
undertaken to reduce the impact on
Koalas.

these crossing structures will be required to assess use
by Koalas.
Where retention of connecting corridors is not possible
and Koala populations will be isolated, connecting
vegetation will not be disturbed until a plan to monitor
and/or translocate isolated Koala populations has been
approved.

Minimise the
influence of
activities on
bushfire risk.

Reduce the impact
of drought through
changes in
hydrological
regimes,
subsidence, and
mine dewatering

No bushfires sparked by
project activities

Clearly mark and cordon off suitably vegetated corridors
(minimum 50 m wide) between known Koala populations
in and adjacent to the Project Area, where vegetation is
to remain intact, focusing on riparian areas. Inform all
workers that these corridor areas are to remain intact.
Plan works around these areas.

No net loss of suitable
permanent water sources
in retained habitat areas.

Permanent water sources in retained Koala habitat in
the Project Area will not be drained or lost as a result of
changes in hydrology (including mine dewatering and
subsidence), unless suitable alternative water supplies
are available within a 500 m radius or in offset areas.
This includes permanent water sources in waterways
and dams.
If potential Koala habitat above subsidence areas is
confirmed to be occupied by this species:

Minimise the
impacts of
subsidence on
Koala habitat

No loss or degradation of
Koala habitat caused by
subsidence
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Develop and implement a plan to monitor
hydrology in known Koala habitat above
subsidence areas, as part of the Surface Water
Monitoring Plan.



Soil profile monitoring in known Koala habitat,
as part of the Subsidence Monitoring Plan
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Goal (Impact)

Performance Criteria

Management Measures

Trigger

Corrective Action

Minimise noise and
vibration
disturbance.

Minimal noise and vibration
impacts in surrounding
habitat.

No noise and/or vibration-causing activities to occur
near a Koala, unless the Koala has the capacity to
safely move away from the activity.
Ensure all plant and equipment is serviced and
maintained to minimise machinery noise and vibration.

Excessive noise and
vibration near a Koala.

Investigate source of disturbance
and implement controls, where
possible. Report as per mine EA
conditions if required

Minimise emissions
(dusts)

Limit disturbance from
emissions (dust) on food
tree condition in Koala
habitat

Regular watering of dusty areas in accordance with
Dust Management Plan.
Vehicles are to be cleaned regularly and are not to be
overloaded.
Coal dust will be managed in accordance with the Coal
Dust Management Plan
Regular monitoring of food tree condition in known
Koala habitat

Condition of Koala food
trees in known Koala
habitat in the Project
Area deteriorates due
to dust emissions

An annual monitoring report will be
submitted to DoEE. Where
monitoring shows a reduction in
habitat condition due to dust
emissions, investigate source of
dust and upgrade strategies outlined
in the Dust Management Plan to
reduce dust emissions impacts on
habitat

Minimise light spill

Night works are limited to
minimum disturbance
activities in or adjacent to
known Koala habitat.

Clearing and piling is not to be undertaken at night within
or adjacent to Koala habitat

Clearing or piling occurs
at night within or
adjacent
to
Koala
habitat

This will be reported as an incident
and managed in accordance with
Adani’s incident management
procedure
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7.8.5

Monitoring

Prior to each stage of works, pre-clearance surveys will be undertaken to identify and map
areas of Koala occurrence within the Project Area(s) to be cleared. These pre-clearance
surveys will occur within one year prior to any clearing or associated works being undertaken,
and will target suitable habitat for the Koala within the Project Area(s) to be cleared. If this
species is detected, this Management Plan will be updated with known Koala habitat locations
within clearing footprints.
Survey Methodology: Koalas are difficult to detect and occur at low densities in many parts of
their range (DoE 2014). Therefore, direct observations of Koalas are most appropriate where
Koala density is high (DoE 2014). To maximise detectability in dry inland populations, direct
surveys undertaken during dry periods should be centred on riparian areas and other dry-period
refugia (DoE 2014). Direct surveys are best undertaken both day and night, using spotlight to
maximise eye shine detection during nocturnal searches (DoE 2014).
Indirect survey methods are often the most effective way to gather presence/absence data for
Koalas, particularly in dry populations with low densities (DoE 2014). Indirect methods include
searching smooth-barked trees for scratches, which are specific to Koalas, and searching for
scats near the base of food trees (DoE 2014).
Failure to detect animals or sign in a single survey does not necessarily mean the Koala is
absent; repeated surveys are required to identify true absence (DoE 2014).
Indirect surveys along transects will be the primary survey method used to detect Koalas in
wooded and regrowth areas for this project. These surveys can occur at any time of year, but
are preferred in the dry season. Transects will cover the areas immediately adjacent to the
Project Area, with greater search effort along drainage lines and watercourses. Indirect surveys
will be supplemented by direct observation transects (day and/or night) in areas where
undergrowth and dense leaf litter obscure the detection of faecal pellets, and rough-barked food
trees prevent the detection of scratches. Where Koalas are confirmed to occur, the spot
assessment technique will be carried out to estimate the relative importance of the habitat to
local Koala populations (Phillips and Callaghan 2011).
Design of the on-going monitoring program, including the location and extent of sites, will be
determined by a suitably qualified person to ensure that sufficient data are collected to quantify
likely impacts resulting from the action, and to determine appropriate habitat management
goals. The monitoring program will include both impact and control sites to monitor the progress
of recovery, including effectiveness of management actions, and adapt if necessary.
The potential impacts of activities will be monitored in accordance the monitoring program
outlined in Table 42.
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Table 42 Details of monitoring program for the Koala
Performance
Criteria

Monitoring Program

Identify
populations
within and
immediately
adjacent to
Project Area

Pre-clearance targeted surveys for Koalas within one year prior to planned vegetation
clearing, targeting suitable habitat for this species within and directly adjacent to the
Project Area to be cleared.
Surveys to be undertaken anytime of the year, using the survey methods outlined
above.

Rehabilitation of
disturbed areas
in Koala Habitat
that are no
longer required
for operations.

BioCondition Assessments and photo monitoring will be undertaken prior to rehabilitation
works, and then annually after rehabilitation to determine the condition of vegetation in
rehabilitation and control sites in known Koala habitat. For each rehabilitation area, a
minimum of two permanent monitoring plots for every 50 ha will be located in rehabilitated
areas, and a minimum of two permanent monitoring plots will be located in similar habitat
between 1 km and 2 km from the Project Area (control areas).
Rehabilitated areas must include suitable food and shelter trees and water resources.
In addition to these Assessments, there will be annual targeted searches for Koalas
within each rehabilitated area in known Koala habitat.

Rehabilitated areas fail to reach
70% of baseline and control
scores within 15 years.

Record of Koala food and shelter tree loss and re-planting.
Annual monitoring (including photo monitoring) of planted Koala food and shelter tree
height and canopy cover.

>10% of planted Koala food
trees fail to successfully
regenerate within 10 years.
Failure to mark Koala food and
shelter trees prior to vegetation
clearing.

No net loss of
Koala food and
shelter trees.

Trigger for Corrective Action

Outcomes

N/A

Record and map Koala
locations in the vicinity of
the Project Area, to
ensure appropriate
mitigating management
measures are
implemented.

Baseline habitat quality
for comparison during
monitoring.
Ability to assess
rehabilitation quality
against rehabilitation and
offset requirements.
Adani to review
monitoring results and
report annually and
revise management
actions if any trigger is
identified.

Unapproved clearing of Koala
food and shelter trees.
No bushfires
sparked by
project activities

Monitoring by onsite ER.

No trapped
Koalas
No increase in
feral dog
numbers in the
Project Area

Bushfire sparked by project
activities.

Compliance with SMP
and relevant legislation.

Koala trapped
Baseline and annual monitoring of feral dog populations at water sources, roadways,
and habitat edges in Koala habitat. Monitoring will include track and scat monitoring,
photo monitoring, and using baited infrared cameras.
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Performance
Criteria

Monitoring Program

Trigger for Corrective Action

Outcomes

Known Koala
populations in
and adjacent to
the Project Area
remain
connected by
corridors of
mature
Eucalyptus
trees, and/or
artificial
crossings

Annual monitoring (including photo monitoring) of connecting vegetated corridors
between known Koala populations in, and adjacent to, the Project Area. Monitoring will
include visual and photo assessment of Koala food tree species density and condition
along the length of each Koala connecting corridor.
Annual monitoring of artificial Koala crossings. Potential monitoring methods include
cameras, sand/mud plots at each end of artificial fauna passages, manual and
automated PIT tag passage monitoring (e.g. Baxter-Gilbert et al. 2013), and a coordinated radio-tracking program with a tertiary research institute.

Known Koala populations in and
adjacent to the Project Area
are not connected by corridors
of mature Eucalyptus trees,
and/or artificial crossings

Maintain habitat
connectivity for Koalas.

No loss or
degradation of
known Koala
habitat caused
by subsidence

Baseline and annual monitoring of food and shelter tree condition in subsidence areas
known to be occupied by Koalas.
Monitoring will be in conjunction with a research program developed by a research
institute to monitor remnant vegetation changes over subsidence areas.

Degradation of known Koala
habitat due to subsidence

Minimal noise
and vibration
impacts in
surrounding
habitat.

Ongoing monitoring of noise and vibration levels throughout construction and operations
and in response to any complaints from sensitive receptors.
Daily monitoring by onsite ER of construction and clearing activities near Koala
populations.

Noise, vibration and airblast
overpressure limits are
exceeded at sensitive receptor
locations.
Noise and/or vibration-causing
activities occur within 100 m of a
Koala that is unable to safely
move away from the activity.

Night works
are limited to
minimum
disturbance
activities in or
adjacent to
known Koala
habitat

Regular monitoring by onsite ER.

Clearing or piling does not occur
at night within or adjacent to
Koala habitat

© ECO LOGICAL AUSTRALIA PTY LTD

Compliance with EPBC
conditions.

137

Species Management Plan - Mine and Offsite Infrastructure

7.9

T ach ygl os su s a cul e a tus ( Sho rt - b e ak ed
E chi dn a)

7.9.1

Status

EPBC Act = Not listed
NC Act = Special Least Concern, Least Concern
7.9.2

Ecology and Distribution

Plate 10: Echidna

Description of the Species:
The Short-beaked Echidna (‘Echidna’) is one of Australia’s most distinctive wildlife species. It is a mediumsized brownish terrestrial mammal with long spines covering the upper parts of its body, large claws and
a long snout (Strahan 2002).
Distribution:
The Echidna occurs across the entire continent of Australia, including Tasmania, although it is sparsely
distributed in arid regions (Strahan 2002).
Habitat for the Species:
The Echidna occurs in almost all Australian environments, except intensively managed farmland, and has
no specific habitat associations (Strahan 2002, Menkhorst and Knight 2013).
Regional Ecosystems Associations:
The Echidna does not have any specific Regional Ecosystem associations. This species is not restricted
to remnant vegetation – it also occurs in regrowth and cleared areas with ant and termite nests (Menkhorst
and Knight 2013, PWS 2015).
Essential Microhabitat:
The Echidna requires ant and termite nests for food (Strahan 2002). This species shelters under thick
bushes and grass tussocks, in hollow logs and rocks, under piles of debris and tree roots, or occasionally
in a rabbit or wombat burrow (Strahan 2002, OEH 2015).
Known Populations within the Project Area:
The Echidna is known from north, south, east and west of the Project Area, with the closest record being
25 km to the south-east, near Fox Creek (DEHP 2015j). Echidna traces (diggings and scats) have been
detected at five locations within the Project Area, including incidental sightings north of the Carmichael
River (GHD 2012b). This common and widespread habitat generalist is likely to occur across the Project
Area (GHD 2012b).
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Movement Patterns:
The Echidna is solitary, occupying a home range that overlaps with other echidnas (Strahan 2002). In
arid areas, the echidna forages at night-time to avoid extreme temperatures (Strahan 2002). Elsewhere,
the daily activity cycles of this species is dictated by air temperature, with most activity occurring at dusk
and dawn in spring and autumn, midday in winter, and night-time in summer (Strahan 2002). Echidnas
are most often encountered during the mating season in July and August, when up to ten males may
follow a single female (Strahan 2002).
Breeding Biology:
The mating season for Echidnas is June to September (Strahan 2002, Menkhorst and Knight 2013). After
two weeks of development, the female will lay a single soft-shelled egg, which is incubated for
approximately ten days in the pouch (Strahan 2002). The young Echidna suckles milk from mammary
glands, and will remain in the pouch, or at a nest site, until it is weaned at approximately six months of
age (Strahan 2002, PWS 2015). The mother will spend most of her time at the nest until the young is
weaned, occasionally leaving to forage for up to several days (Strahan 2002, PWS 2015).
Female Echidnas construct burrows, which are used to hold suckling young whilst the mother forages for
several days (Strahan 2002). The Echidna does not have a fixed annual nesting site (Strahan 2002).
Burrows are located at the base termite mounds, in the soil between tree roots, and occasionally in
mounds of dense vegetation (Triggs 2004). Breeding burrows are usually about 1 m long, with an enlarged
nursery chamber at the end or in a short side tunnel (Triggs 2004). These burrows are hard to find due to
the entrance being plugged and well-hidden (Triggs 2004).
Feeding Ecology:
The Echidna feeds almost exclusively on ants and termites, which it extracts from nests using its claws
and sticky tongue (Strahan 2002).
7.9.3

Threats and Impacts

The Echidna is common, widespread, and the species is not threatened by human activities (Strahan
2002). Threats to populations and individuals include loss of vegetated habitat, vehicle strike, destruction
of nests, and predation by dogs (PWS 2015).
Table 43 outlines all the potential impacts of the project that are applicable to Echidna, taking into account
Condition 6c of the EPBC Approval, Appendix 1 of the Coordinator General (CG) report, and specific
impacts outlined in the EIS (GHD 2012b).
Table 43 Potential impacts from the Project on Echidnas
Impacts

Potential impacts associated with the Project

Project phase

Vegetation Clearing/
Habitat Loss

Removal of 12, 586 ha (Mine Operations) and 57 ha (Mine
and Offsite Infrastructure Construction) of vegetation, and
nesting and sheltering microhabitats, from Echidna habitat.

Pre-construction,
Construction,
Operations
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Impacts

Potential impacts associated with the Project

Project phase

Vehicle Strike

Mortality and injury of individuals due to the willingness of
Echidnas to cross open areas, and the slow movement of
this species. Increased probability of mortality and injury due
to increased number of vehicles and access routes through
Echidna habitat.

Construction,
Operations

Injury and mortality of nesting mothers and young due
vegetation clearing and earthworks.

Construction,
Operations

Injury and mortality of nesting mothers and young due to
trampling by livestock. Livestock will not have access to
areas of mine development during construction and
operations.

Impact unlikely

Loss of Echidna nesting sites due to non-replacement of
microhabitat during habitat rehabilitation within the Project
Area.

Operations

Loss of individuals to predation by feral dogs, which are
known to increase in abundance around human habitation in
dryland areas.

Construction,
Operations

Subsidence

Loss and degradation of habitat due to changes in hydrology,
and soil structure and microhabitat availability. This is
unlikely to affect Echidnas due to their ability to use a wide
range of habitat types and sheltering sites.

Impact unlikely

Mine Dewatering

Loss of surface water resources due to lowering of the water
table. This is unlikely to impact on Echidnas, due to their
minimal water requirements and ability to inhabit arid areas
with minimal surface water.

Impact unlikely

Earthworks

Mortality due to machinery strike during earthworks.

Construction,
Operations

Noise and Vibration

Loss of useable habitat adjacent to the Project Area due to
noise and vibration disturbance. This is unlikely to impact on
Echidnas, due to their ability to inhabit urban areas.

Impact unlikely

Emissions i.e. dust

A reduction of vegetation cover is unlikely to affect Echidnas,
due to their ability to inhabit sparsely vegetated areas.

Impact unlikely

Light Spill

Loss of useable habitat in and adjacent to the Project Area
due to light disturbance at night. This is unlikely to affect
Echidnas due to their ability to inhabit urban areas where
night lighting is prevalent.

Impact unlikely

Loss of surface water resources due to changes in
hydrology. This is unlikely to impact on Echidnas, due to their
minimal water requirements and ability to inhabit arid areas
with minimal surface water.

Impact unlikely

Mortality due to machinery strike during earthworks.

Construction,
Operations

Weeds

Degradation of habitat in and adjacent to the Project Area
due to weed invasion. This is unlikely to affect Echidnas, due
to their ability to inhabit weed-infested areas.

Impact unlikely

Entrapment

Injury or mortality due to entrapment in open cavities and
pits.

Construction,
Operations

Water Quality and Effluent

Contamination of water resources by pollutants leading to
mortality. Contamination by effluent is unlikely to impact on
the Echidna due to their minimal water requirements and
ability to inhabit arid areas with minimal surface water.

Construction,
Operations

Contaminants
Chemicals, Fuel)

Contamination of food (ant and termite) resources by
pollutants, leading to mortality.

Construction,
Operations

Destruction of Nests

Predation
Mammals

by

Invasive

Stream Diversion
Flood Levees

and

(e.g.
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7.9.4

Mitigation and Management Measures

Table 44 outlines all relevant management measures for the Echidna that meet the conditions of the NC
Approval. There is currently no recovery plan for the Echidna. All appropriate management measures will
be implemented during construction and operations in habitats known or likely to support Echidnas.
Echidnas sighted outside known populations and colonies during construction and operations will be GPS
located and reported to the ER. Where additional populations are identified, DES will be notified of
locations and appropriate controls and management actions will be implemented.
This Echidna SMP will be audited, reviewed annually and amended as required.
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Table 44 Mitigation and Management measures for the Echidna
Goal (Impact)

Performance Criteria

Management Measures

Trigger

Corrective Action

No
removal
of
Echidna
microhabitat
features from noncleared areas

Retention of all Echidna
sheltering and nesting
features in non-cleared
sections of the Project
Area and adjacent habitat

All hollow logs, rocks, piles of debris, and tree roots
will be retained in all non-cleared sections within
the Project Area and habitat adjacent to the Project
Area. This includes previously disturbed sites such
as dozed earth and timber piles.

Removal of hollow logs,
rocks, piles of debris, and
tree roots from non-cleared
sections in the Project Area
and adjacent habitat

Record as an incident. Review
adherence to control procedures to
ensure compliance. Take remedial
action where a compliance breach has
occurred.

No mortality or injury due
to
light
vehicle
or
machinery
strike,
including
machinery
strike during earthworks
such as the creation of
stream diversions and
flood levees

Prior to any earthworks and/or or vegetation
clearing activities occurring, pre-clearing surveys
will be undertaken to identify microhabitats known
or likely to contain nesting Echidnas.
Microhabitats identified as likely to contain nesting
Echidna habitat areas will be monitored for
Echidna activity prior to earthworks or vegetation
clearing activities. Microhabitats known to contain
nesting Echidnas will not be disturbed until the
young has been weaned and the mother has
abandoned the nest.
Spotter/catcher(s) will be present when all
earthworks and vegetation clearing are occurring
in habitat known or likely to contain Echidnas. Daily
pre-clearance surveys by spotter/catcher(s), prior
to works, will identify all microhabitats with the
potential to shelter Echidnas. Manipulation of all
potential Echidna microhabitats by machinery
operators will be under the strict supervision and
direction of the spotter/catcher(s).
Vegetation clearing and earthworks will occur
slowly and in a sequential pattern, to allow
sheltering Echidnas the opportunity to disperse
from work areas, ahead of machinery.

Light vehicle or machinery
strike during vegetation
clearing and grubbing

Incidents will be reported to the site
ER as soon as possible. DES will be
notified within 24 hours.
Depending on the extent of injuries,
any injured Echidnas will be either
taken to the nearest qualified
veterinary practitioner or wildlife carer,
or humanely euthanised on site by a
suitably qualified person (see Section
9.3).

Minimise the risk of
light vehicle and
machinery strike,
including
machinery
strike
during earthworks
such as the creation
of
stream
diversions and flood
levees
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Goal (Impact)

Minimise predation
risk by invasive
mammals

Performance Criteria

Management Measures

Trigger

Corrective Action

No increase in feral dog
numbers in the Project
Area

A Pest Management Plan (PMP) will be developed
and implemented prior to construction and
operations, including measures to control feral
dogs (not dingoes). The PMP will be developed in
conjunction with neighbouring land owners, and
will focus on tracks, waterways and habitat edges.
Domestic animals will not be permitted into the
Project Area.
All domestic rubbish areas will be fully enclosed to
exclude invasive mammals

>10% increase in the
population of each invasive
predator species from
baseline scores

Increase invasive predator
management efforts, in conjunction
with neighbouring land owners
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7.9.5

Monitoring

Prior to each stage of works, pre-clearance surveys will be undertaken to identify potential
Echidna nesting sites and areas of occurrence within the Project Area(s) to be cleared. These
pre-clearance surveys will occur within one year prior to any clearing or associated works being
undertaken, and at a suitable time to detect the Echidna within the Project Area(s) to be cleared.
If this species is detected, this Management Plan will be updated with known Echidna habitat
locations within the clearing footprint. Survey Methodology: There are no specific guidelines for
surveying for Echidnas. The presence of this species is best identified by feeding traces, which
include underground ant and termite nests breached by a conical hole; and above-ground ant
and termite nests with larger, Echidna-sized holes with snout marks (Triggs 2004). Other traces
include ant and termite mounds with tunnels up to 1 m deep that have a rounded roof and flat
floor, disturbed areas of rotting wood and leaf litter where tracks and scats may be present,
areas of soft soil or pasture that are turned over by the snout in a corkscrew action, ringed
mating trenches where the male has attempted to lift a female, and highly distinctive tracks and
cylindrical scats near termite and ant mounds (Triggs 2004).
The detection of Echidnas is best during the breeding season (June to September) when males
are more active and mating trenches become visible. Echidna feeding signs are able to be
detected year-round. Surveys for Echidnas should be undertaken by ecologists with a
demonstrated ability to detect this species.
Design of the on-going monitoring program, including the location and extent of sites, will be
determined by a suitably qualified person to ensure that sufficient data are collected to quantify
likely impacts resulting from the action, and to determine appropriate habitat management
goals. The monitoring program will include both impact and control sites to monitor the progress
of recovery, including effectiveness of management actions, and adapt if necessary. Annual
monitoring will occur for the duration of mining activity, and closure.
The potential impacts of activities will be monitored in accordance the monitoring program
outlined in Table 45.
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Table 45 Details of monitoring program for the Echidna
Performance Criteria

Monitoring Program

Identify populations within and immediately adjacent to
Project Area

Pre-clearance targeted surveys for Echidnas
within one year prior to planned vegetation
clearing. Pre-clearance surveys will target
suitable habitat for this species within and
directly adjacent to the Project Area to be
cleared.
Surveys are best undertaken from June to
September, using the survey methods
outlined above.

Rehabilitation of disturbed areas that are no longer required
for construction or operations

BioCondition Assessments and photo
monitoring will be undertaken prior to
rehabilitation works, and then annually after
rehabilitation to determine the condition of
vegetation in rehabilitation and control sites in
known
Echidna
habitat.
For
each
rehabilitation area, a minimum of two
permanent monitoring plots for every 50 ha
will be located in rehabilitated areas, and a
minimum of two permanent monitoring plots
will be located in similar habitat between 1 km
and 2 km from the Project Area (control
areas).
Rehabilitated areas must include suitable
Echidna shelter sites (e.g. hollow logs, rocks,
piles of debris, and tree roots).
In addition to these Assessments, there will
be annual targeted searches for Echidnas
within each rehabilitated area.

No trapped Echidnas
Retention of all Echidna sheltering and nesting features in
non-cleared sections of the Project Area and adjacent
habitat
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Trigger
Action

for

Corrective

Outcomes

Not Applicable

Record and map known and
potential Echidna locations in
the vicinity of the Project Area,
to ensure appropriate
mitigating management
measures are implemented.

Rehabilitated areas fail to
redevelop
original
soil
structure within the top
50cm, and / or reach 70% of
baseline and control scores
within 15 years

Baseline soils structure and
habitat quality for comparison.
Ability to assess rehabilitation
quality against rehabilitation
and offset requirements. Adani
to review monitoring results
and report annually and revise
management actions if any
trigger is identified

Trapped Echidna
Monitoring by onsite ER

Removal of hollow logs,
rocks, piles of debris, and
tree roots from non-cleared
sections in the Project Area
and adjacent habitat

Compliance with CG
conditions
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Performance Criteria

Monitoring Program
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for

Corrective

Outcomes

Pollution of food resources
by
contaminants
(e.g.
chemicals, fuel etc.)

No pollution of food resources by contaminants (e.g.
chemicals, fuel etc.)

No increase in feral dog numbers in the Project Area

Trigger
Action

Baseline and annual monitoring of feral dog
populations at water sources, roadways and
habitat edges in Echidna habitat. Monitoring
will include track and scat monitoring, and
photo monitoring using baited infrared
cameras

>10% increase in the
population of feral dog
numbers, from baseline
scores

Compliance with CG
conditions and PMP
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Discussion

8

8.1

Su mm ar y of k e y m an ag em ent i ss ue s

The following management approaches are important for minimising impacts of the Project on TECs,
threatened flora and threatened fauna species:








Pre-clearance surveys to confirm the area of habitat to be disturbed, identify threatened species
or TECs not previously recorded in the Project Area and monitor compliance with disturbance
limits
Use of spotter-catchers before and during clearing activities to mitigate the direct impacts of
construction activities on wildlife and record and report fauna mortality and injuries
Limit disturbance to pre-defined areas and implement controls to minimise noise, lighting,
vibrations and dust
Rehabilitate areas that are to be disturbed, to restore habitat values where practicable. Monitor
the effectiveness of rehabilitation activities.
Monitor the direct and indirect impacts of construction and operations on threatened communities
and species (and their habitats), both within and adjacent to the Project Area.
Evaluate the effectiveness of mitigation measures, and revise them if necessary to improve
environmental outcomes.

The SMP will be implemented in conjunction with several other management plans specific to threatened
species (e.g. Black-throated Finch Management Plan), habitats (groundwater dependent ecosystems) or
threats (weed and pest management plan). Collectively, the management plans will achieve a high
standard of environmental management.
8.2

Imp le me nt a t io n

Adani recognises the importance of taking a whole-of-ecosystem approach to the implementation of this
plan and the minimisation of environmental impacts arising from the Project. While TECs and threatened
species are listed individually under legislation, they interact through food-webs and overlaps in habitat
and resource use, are part of a larger environmental landscape and have inter-related and differential
sensitivities to Project activities. In this context, managing species and TECs with consideration of broader
ecosystem-scale interactions and processes, is likely to be a more effective and efficient approach than
managing them individually.
During implementation of this plan, and in particular at the construction planning stage, Adani will take
the following approach to increasing the effectiveness of the management plan:




Identify locations where multiple species/TECs require management and/or monitoring, and
ensure such measures are effectively implemented in parallel
Give consideration to the management of environmental impacts for all threatened species (at an
ecosystem scale), rather than particular species in isolation.
Maintain awareness of the changes in the vulnerability of species and TECs during different
seasons. For example, most reptiles are more active and more susceptible to entrapment and
vehicle mortality during warmer months; White-throated Needletail are only present and
susceptible to disturbance at specific times of the year; and TECs are more likely to be
successfully rehabilitated if seeded during hot, wet conditions.
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9

Reporting and Compliance
9.1

Upd at i ng t hi s pl an

This management plan will be reviewed annually and amended as required, and in response to new
information, such as changes in the status of listed species or the identification of listed species in the
Project Area that had not previously been known to occur or considered likely to occur. Table 46
provides a summary of listed species not addressed in this SMP, which may occur within the Project
Area (GHD 2012a, 2012b). Updates to the management plan will be made in consultation with DoEE
and DES.
Table 46 Listed species which may occur within the Project Area.
Species

Scientific Name

EPBC Act

NC Act

Habitat

Red
Goshawk

Erythrotriorchis
radiatus

Vulnerable

Endangered

Eucalypt woodland, open forest, tall
open forest, swamp, sclerophyll forest.
Shallow freshwater wetlands including
lakes, swamps, claypans, inundated /
waterlogged grassland, dams, irrigated
crop land and sewage ponds. Preferred
wetland habitats have emergent
vegetation

Australian
Painted
Snipe

Undescribed
species of
grassland
earless
dragon
(Emerald)

Rostratula
australis

Vulnerable,
Migratory,
Marine

Vulnerable

Tympanocryptis
c.f. lineata

Yet to be
determined

Yet to be
determined

Grasslands. A single isolated population
in central Queensland, with individuals
found as far north as Myuna Station.

Where pre-clearance surveys identify individuals of, or habitat for, a listed species or community not
previously identified and reported to DoEE and DES, Adani will notify the Departments in writing within
five business days of finding these individuals or habitat. Within 40 business days of finding these
individuals or habitat, Adani will submit an updated management plan to the DoEE and/or DES for
approval.
Work that has the potential to impact listed communities or species not previously identified must cease
until the updated management plan has been considered by DoEE. The updated management plan will
detail how impacts to the newly identified listed species or community will be avoided, mitigated and/or
offset. Once approved, the revised management plan will be implemented.
In all other circumstances, Adani will revise the management plan following pre-clearance surveys in
accordance with the relevant EPBC Act approval conditions
9.2

Rep or t in g

Adani will prepare an annual report on the implementation of this management plan. The annual report
will summarise the activities implemented under the plan, and discuss the effectiveness of mitigation
measures, based on the results of monitoring activities.
Adani will conduct periodic audits to monitor compliance with management plan commitments, in
accordance with the Adani quality system. Non-compliances with the plan will be reported as described
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in the individual species monitoring tables above. Adani will integrate the management plan
commitments with other aspects of the mine construction and operations, to avoid actions being
overlooked. It should be noted that reporting timeframes outlined in this plan apply only to threatened
species and TECs.
9.3

Q ua lif ic at ion s

Persons implementing key tasks described in this management plan will have appropriate skills and
qualifications.
Persons reviewing this SMP will have a demonstrable knowledge of the threats and impacts of mining
and railway activities on species and TECs referred to within this document.
For flora and TEC surveys and threatened species habitat monitoring, the lead ecologist will have >2
years of experience undertaking BioCondition assessments in the Brigalow Belt Bioregion and be able to
demonstrate identification skills for each listed species. Ecologists should be suitability qualified and
experienced to assess the broad condition of the ecological communities (e.g. range of faunal taxa,
indicators of function and presence of pollinators).
Persons demarcating clearing exclusion zones must have a proven ability to identify all the TECs and
threatened species habitats addressed in this SMP.
Fauna spotter-catchers must have demonstrable identification and handling skills, and behaviour
knowledge (including nesting requirements) for all threatened fauna species that may, are likely, or are
known to occur in the Project Area.
Fauna spotter-catchers assisting with works in known Koala habitat require Koala Spotter approval by
Adani, in line with the requirements of Policy 6 of the Nature Conservation (Koala) Conservation Plan
2006 i.e. the person has worked with Koalas in their natural habitat by conducting Koala surveys, Koala
monitoring, or involved with Koala rescue for example, or experience in fauna surveys or fauna spotting
in Koala habitat areas. Further requirements for personnel undertaking fauna monitoring and preclearance surveys are summarised in Table 47.
Where the identification of a suspected threatened species is not clear, the Queensland Museum will be
the first contact for identification confirmation (via photographs and / or specimens), followed by persons
with demonstrable identifications skills for the suspected threatened species, as outlined in Table 47.
Persons undertaking the euthanasia of native wildlife are required to do so in accordance with and the
Animal Care and Protection Act 2001.
The requirements for personnel undertaking pest animal population monitoring surveys are summarised
in Table 47.
Weeds monitors will have weed monitoring experience and demonstrable identification skills for all
potential terrestrial, marsh and waterway weeds in the Project Area.
Water quality monitoring will be undertaken by suitably qualified persons as outlined in the Surface Water
Management Plan. The availability of suitable water resources will be monitored by the onsite ER, in
consultation with an ecologist who is familiar with the water resource requirements of the relevant
threatened species.
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Table 47 Qualification requirements for fauna pre-clearance surveys and monitoring
Demonstrable
knowledge of
behaviour (including
nesting behaviour for
birds)

Species

Qualifications required

Experience
required

Demonstrable
identification
skills required

TEC

Ecologist

TEC and RE
surveys in the
Brigalow Belt

Yes

Na

Dichanthium
queenslandicum

Botanist

Grassland
surveys

Yes

Na

Dichanthium
setosum

Botanist

Grassland
surveys

Yes

Na

Eucalyptus
raveretiana

Botanist

Eucalyptus
surveys

Yes

Na

Eastern Great
Egret

Ecologist/ornithologist

Water bird
surveys

Yes

Yes

Grey Falcon

Ecologist/ornithologist

Grey Falcon
observation

Yes

Yes

Squatter Pigeon

Ecologist/ornithologist

Bird surveys

Yes

Yes

White-throated
Needletail

Ecologist/ornithologist

Bird surveys

Yes

Yes

Rainbow Beeeater

Ecologist/ornithologist

Bird surveys

Yes

Yes

Ornamental
Snake

Ecologist/herpetologist

Venomous
snake handling/
relocation
certificate
Elapid snake
surveys

Yes

Yes

Yakka Skink

Ecologist/herpetologist

Yakka Skink
colony detection

Yes

Yes

Koala

Tertiary qualification in ecology,
wildlife biology, or environmental
science

Koala scat and
direct
observation
surveys

Yes

Yes

Echidna

Ecologist/zoologist

Echidna track
and scat
surveys

Yes

Yes

Feral dog

Nil

Pest surveys

Yes

Yes

Feral cat

Nil

Pest surveys

Yes

Yes

Feral pig

Nil

Pest surveys

Yes

Yes

Fox

Nil

Pest surveys

Yes

Yes

Goat

Nil

Pest surveys

Yes

Yes

Gambusia

Aquatic ecologist/ichthyologist

Fish surveys

Yes

Yes

Tilapia

Aquatic ecologist/ichthyologist

Fish surveys

Yes

Yes

Carp

Aquatic ecologist/ichthyologist

Fish surveys

Yes

Yes
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Appendix A Maps of Threatened Ecological
Community
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Appendix B Maps of Threatened Fauna
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Appendix C Overview of Project Management
Plans
This section provides a summary of the Environmental Management Plans (EMP) prepared to support
vegetation clearing and construction for the Carmichael Coal Project. The summary is intended to assist
readers of the Species Management Plan (SMP) understand the other management plans in place and
how they relate to the management of threatened species and communities. The summary reflects the
findings and recommendations of studies undertaken for the EIS.
Each management plan covers design and construction requirements, operational activities and
decommissioning. The management plans consider open cut mining, underground mining, mine
infrastructure areas, out of pit waste rock dumps, mine water management dams, office, workshop and
other facilities and power, water distribution and offsite infrastructure (e.g. worker’s accommodation,
airport, water supply infrastructure and road upgrades).
The project EMP provides details and implementation details for the following aspects: air quality,
greenhouse gas emissions, noise and vibration, surface water, groundwater, mine waste management,
general and hazardous waste management, terrestrial ecology, aquatic ecology, biosecurity
management, scenic amenity, erosion and sediment control, contaminated land, soil resources, aboriginal
cultural heritage, non-indigenous cultural heritage, subsidence management, emergency management
and response and community. A summary of key plans most relevant to the protection of MNES is
summarised below.
The project EMP is a dynamic document and will be updated as required to reflect changes in impacts or
mining activities, changes in legal and other obligations and changes from learning and corrective actions
through monitoring activities.
Air quality
The management objectives for air quality include protection of biodiversity through avoiding nuisance
from dust deposition and meeting EPP (Air) objectives for dust emissions at sensitive receptors.
Particulate matter could affect fauna and plants through coating of plant leaves, making them less
palatable for fauna and affecting photosynthesis.
Key measures include prevention of dust through planning and sequencing of exposed soils; stockpile
design and stabilisation; suppression activities for coal stockpiles and haul roads, access tracks and work
areas; and progressive rehabilitation or disturbed areas.
Dust generation will be monitored visually and through and corrective action applied where train loading
is generating dust or dust lift off is travelling beyond the lease boundary.
Noise and vibration
The Noise and Vibration Plan aims to protect the qualities of the acoustic environment that are conducive
to protecting biodiversity. Potential impacts are possible due to civil works during construction, increased
traffic, pile driving, rock breaking, blasting and other mining related activities. In general most of these
activities are not expected to affect sensitive receptors.
The Bygana West Nature Refuge within and east of the southern part of the mine and the Doongmabulla
Mound Springs Nature Refuge approximately 10 km west of the centre of the Project are considered
sensitive receptors under the Noise and Vibration Management Plan. Airblast overpressure monitoring
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will be undertaken at the lease boundary and/or closest sensitive receptor during initial blasting activities
in proximity to these locations as well as other mitigations and monitoring controls that are largely aimed
at protection of acoustic quality for surrounding homesteads.
Surface water
The Surface Water Management Plan aims to ensure that Environmental values relating to aquatic
ecosystems, stock and domestic use and cultural values are maintained and that discharge and overflow
events are undertaken in accordance with the relevant conditions under an environmental authority issued
by DES.
Contamination of surface water resources could result from release of mine affected water, wastewater
generation and treatment, hydrocarbon leaks or skills, spoil disposal, release of sediments through
clearing and earthworks, or draining of low quality water from existing farm dams.
A mine water management system will be implemented based on segregation of water streams into clean,
dirty and mine affected streams. Clean water will be managed by diverting around disturbed areas or
through the mine in watercourse diversions. Dirty water will be directed to sediment dams to allow
sediment to settle out. This water can then be used for dust suppression.
The key management actions to be employed in the prevention of surface water loss and contamination
include:










Prepare and implement a Water Management Plan in accordance with the Environmental
Authority
Preparation and implementation of a Receiving Environment Management Plan in
accordance with the Environmental Authority including water quality objectives, trigger
levels, monitoring and contingency procedures
Design all watercourse crossings to maintain flow and minimise afflux where this may affect
sensitive receptors;
Design of infrastructure to appropriate standards based on relevant guidelines and all
available data to minimise impacts to surface water
Prohibition of construction water sourced from the Carmichael River
Controls on design and construction of dams
Controls for draining of farm dams
Preparation and implementation of a Plan of Operations for Mine Affected Water and
sediment dams, including monitoring and requirements and procedures for discharge

Monitoring will include surface water levels and quality across a network of monitoring sites with at least
twelve months of baseline data.
Groundwater
This Plan aims to ensure that impacts on groundwater dependent ecosystems do not cause unacceptable
or unapproved losses of biodiversity values including impacts to fauna habitat. Potential threats to
groundwater include drawdown from dewatering activities and contamination from spills or leaks.
Key management actions to be employed in the prevention of impacts to groundwater include:



Groundwater quality trigger levels
Identify potential impacts before excavation to inform measures required in work permits
prevent contaminated runoff through development and implementation of a Surface Water
Management Plan
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Laydown and storage areas to be located away from creeks and rivers or sensitive receptors
On-going monitoring of groundwater levels and updates to models

Monitoring will include groundwater flows to the Carmichael River, groundwater levels and quality across
a network of bores.
Pests and Weeds (Biosecurity Management)
Management objectives are to achieve no increase or spread of weeds beyond pre-development
conditions as a result of project activities and no unapproved biosecurity management activities. The
scope of activities under the plan includes 22 introduced plant species recorded during surveys of the
project area, of which Parthenium and Prickly Pear are most significant. Eight introduced fauna species
are also addressed, including the feral cat, pig, cane toad, dingo, house mouse and rabbit. The plan will
manage potential environmental impacts from pests and weeds through vehicle movements, construction
activities and ongoing operations. Proposed controls include the following activities:







Mapping of weeds prior to commencement of construction activities
Containment of food scraps in sealed containers
Limitations on the movement of vegetation and soil waste
Use of weed wash down areas for vehicles and equipment
No domestic animals in the project area
Feral animal control programs, if necessary.

There will be ongoing monitoring of pests and weeds throughout the project area, using baseline and
reference sites.
Erosion and Sediment Control
A total of 19 soil types were identified within the project area based on geology, landform, native
vegetation and soil profile features. It is important to reduce soil loss from the site for the management
environmental values relating to both soil and water. Vegetation clearing, topsoil stripping, earthworks,
and stockpiling will result in disturbance and exposure of soils to erosive forces from either overland flows
of water or wind action. Soil loss reduces soil productivity and removes nutrients and organic matter.
Sediment mobilised by overland flow can affect adjacent watercourses through increased turbidity,
deposition of sediment on aquatic ecosystems, geomorphological changes and reduced water quality for
other water users. Plan objectives are to avoid degradation of aquatic ecosystems and water supply
values downstream as a result of sediment releases, and that topsoil resources will not be lost through
erosion. Proposed controls include the following activities:







Preparation of detailed erosion and sediment control plans for each aspect of the project
Design stormwater systems to include sediment retention basins
Locate infrastructure away from drainage lines and steep slopes, where ever practicable
Where practical, schedule works to avoid wet conditions, or if in streams, outside times of
flow
Minimise the areas to be disturbed
All disturbed areas should be revegetated or protected from erosion using suitable control
measures

Monitoring activities will include the inspection of sediment control devices and stormwater systems,
including diversion drains and outlets.
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Subsidence Management
The management plan objective is that a stable and sustainable landform is created over subsided areas
which maximises opportunities for the subsided areas to support native vegetation and fauna. Waterways
are important considerations when addressing the potential environmental impacts from subsidence. The
Carmichael River is the regional drainage line in the area, and a 500 m buffer from subsided areas will
be maintained on either side of the river. Potential impacts from subsidence include altered topography
and drainage patterns, tension cracks in the ground surface and disturbance to the root zones of
vegetation. Proposed controls include the following activities:





Develop a detailed management plan in accordance with the mine Environmental Authority
Design creek diversions around the open cut areas to remain functional after subsidence
Establish monitoring locations including transects of topographical features and habitat
values
Exclude cattle from subsidence areas.

Monitoring activities will include regular inspections of subsided areas, vegetation health assessments,
inspections of ponding in subsidence troughs and groundwater assessments.
Bushfire Management
The Bushfire Management Plan provides a framework and guidance for:




Identifying, monitoring and prioritising the management of fire risk in the Operational Area
Preventing bushfires and managing fires throughout the Operational Area
Developing site-specific and/or activity specific fire management procedures across the life of the
project.

The plan is focussed on an overarching strategy to identify, avoid, prevent, minimise and control bushfires.
Specific measures are provided on how this will be achieved, and include mapping of relevant
environmental features, maintain fire infrastructure (e.g. fire breaks) and levels of fire preparedness. The
use of fire in environmentally or culturally sensitive areas is also discussed.
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Appendix D Summary of Findings of EIS
Process for MNES
The species and communities included in the Species Management Plan (SMP) for the Mine and Offsite
Infrastructure in response to Commonwealth conditions of approval include:





Squatter Pigeon (southern; Geophaps scripta scripta)
Ornamental Snake (Denisonia maculata)
Yakka Skink (Egernia rugosa) (considered likely to occur)
Brigalow (Acacia harpophylla dominant and co-dominant) TEC

This appendix provides a summary of the potential impacts on these MNES as a result of the construction
and operation of the mine and associated offsite infrastructure. These impacts provide the context for the
mitigation and management measures that have been identified in the SMP.
The information provided in this summary has been extracted from Chapter 05 - Nature Conservation of
the EIS for the Mine (Adani 2012), and Appendix H of the Carmichael Coal Mine and Rail Project
Supplementary Environmental Impacts Statement - Report for Matters of National Environmental
Significance (GHD 2012b). Both of these documents are available for download from the Adani website
at http://www.adaniaustralia.com.au
It should be noted that this appendix provides detail of all potential impacts on these MNES, prior to
consideration of mitigation and management. With the implementation of the measures identified in the
SMP, actual residual impacts will be substantially reduced. In consideration of mitigation and
management measures along with proposed offsets, the Commonwealth Minister for the Environment
has determined that the Project will not have any unacceptable impacts on any of the listed threatened
species or ecological communities.
The following sections provide detail on the potential impacts that will be mitigated and managed during
operation and construction of the mine, through the measures outlined in the SMP. These potential
impacts could result from the follow broad categories of impact:






Vegetation clearing;
Disturbance to water resources;
Introduction or exacerbation of weeds and feral animals species;
Altered exposure to disturbance; and
Subsidence.

Vegetation clearing
Vegetation clearing has the potential to result in direct vegetation and habitat loss, fauna mortality, habitat
fragmentation and habitat degradation through erosion of topsoils and dust deposition on plants or water
resources. Generally the potential impacts associated with the operational phase are likely to be more
significant than during construction, due to the scale of activities.
Direct clearing of the Brigalow TEC will include removal of 196 ha for construction and operation of the
mine and associated offsite infrastructure. This represents approximately 73% of the area of Brigalow
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TEC located within the mining footprint and 0.28 per cent of that available within the Belyando Downs
subregion. While localised impacts are expected for the Brigalow TEC, subregional or regional impacts
are not expected to be significant following the implementation of mitigation, management and offsets.
It is recognised that, in spite of the recommended management and mitigation measures, and the active
rehabilitation of disturbed areas that will occur through the mine’s operational life, unavoidable loss of
fauna habitat will occur. An overall reduction in the localised extent of potential habitat for these species
will occur primarily as a result of the Project’s operation phase. The staged loss of habitat, over the life of
the mine, will reduce the local availability of foraging, breeding and shelter resources for the three
threatened fauna species.
Being mobile, the Squatter Pigeon may be able to disperse between similar habitats within the mine area
during staged mine operations (either temporarily and/or permanently), or disperse away from the mine
area to similar habitats in the landscape to the north, west and south, however, being less mobile, habitat
loss may diminish opportunities for movement of the Ornamental Snake and Yakka Skink in the local
landscape.
During clearing it is anticipated that fauna mortality will occur, particularly for those cryptic and/or less
mobile animals that may not be detected by the fauna spotter-catcher prior to or during vegetation clearing
activities. This may therefore affect the Ornamental Snake and the Yakka Skink (if present) which are
cryptic, and may be more vulnerable if in torpor at the time of clearance or where located underground.
The Squatter Pigeon may also be affected as it often forages on the ground and tends to freeze or remain
hidden as part of its defence. Fauna mortality may result in a local reduction in the abundance of these
species.
Vehicles and machinery used to undertake land clearing have the potential to lead to direct mortality of
fauna in the event that individuals are struck, and are susceptible to injury or death as these particular
species are unable to disperse away from areas under active clearing. The Yakka Skink and Ornamental
Snake both bask on warm surfaces such as roads, adding to susceptibility to vehicle mortality. Mortality
from haul trucks is likely to be minimal as these will be operating in open cut areas where animals are
unlikely to be present.
Other potential causes of mortality include Yakka Skinks or Ornamental Snakes becoming trapped in
excavations and the intentional killing of snakes by workers on site.
The mine and associated offsite infrastructure are located in a locally fragmented landscape. Vegetation
clearing during construction at this localised scale may reduce the capacity of the less mobile fauna
(Yakka Skinks and Ornamental Snake) to move between habitats (including within cleared areas typified
by non-remnant vegetation). Given that the construction of these facilities will occur in discrete footprints,
and not represent a lengthy (linear) barrier between habitats, it is not considered likely that fauna
movement at a landscape (regional) scale will be significantly affected.
Once operational, the mining activity has the potential to disrupt east-west flora and fauna movement in
the landscape. However, the potential for east-west dispersal across the landscape through much of the
central part of the mine area, notwithstanding the narrow strip along the Carmichael River, is currently
limited by the presence of large tracts of non-remnant land within and to the east of the proposed mine.
A north east-to-west corridor, associated with connected tracts of remnant vegetation within and to the
north east and west of the mine may be fragmented by staged mining operations in the northern part.
Similarly, mining operations in the southern part will disrupt a belt of remnant vegetation that extends from
west of the mine, through the mine (at the Bygana West Nature Refuge) to the east towards the floodplain
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of the Belyando River. North-south habitat fragmentation resultant from mine operations will be less
disruptive to landscape scale flora and fauna movement, as compared with east-west movement.
The barrier that will be created by operational activities associated with the mine has the potential to limit
the ability of flora and fauna to disperse across the landscape. This is particularly applicable to habitats
at the north and south of the Study Area, that retain some degree of connectivity to larger tracts of
vegetation to the east and west in the adjacent landscape, as well as the narrow east-west strip of
vegetation associated with the Carmichael River.
Habitat degradation that may result from clearing activities is discussed under the heading of ‘Altered
exposure to disturbance’.
Disturbance to water resources
Construction and operation of the mine and associated offsite infrastructure could impact on MNES
through disturbance to water resources caused by mine dewatering, stream diversion, flood levees of the
results of subsidence (discussed in a separate section). Impacts to the terrestrial fauna MNES could
include loss of drinking resources, degradation of the water quality of these drinking resources, changes
in groundwater or surface water dependent habitat and changes to availability of food resources such as
frogs in the case of the Ornamental Snake.
Mine operations and the operation of the offsite water supply infrastructure will result in the sequential
alteration to and loss of water courses (i.e. ephemeral creeks and associated riparian habitat) and water
bodies (i.e. farm dams, pools and billabongs in and adjacent to water courses, cattle water points). Over
staged development of the Mine, the local availability of surface water will be reduced, although new
water sources are proposed to be created via water management dams at the eastern part of the Study
Area. Construction of the mine and associated offsite infrastructure, and specifically the water supply
infrastructure, is proposed to result in the loss of Brigalow Dam and draining of several dams on
ephemeral creeks so that these can be enlarged. These dams may be used by the threatened fauna as
a drinking water source. Increased capacity of the existing offsite water storage dams may mean that
water is available for longer periods, although these dams will not necessarily be kept full as water is to
be transferred to the mine raw water storage dam.
There are a number of similar dams throughout the local area and the loss of one dam, and temporary
loss of several other dams (while these are enlarged) is unlikely to cause any significant impact to the
fauna species. With respect to the expansion of dams on North Creek and Obungeena Creek, habitat
loss will only be of a temporary nature during the construction phase and similar habitats that exist in the
surrounding landscape that could provide temporary alternative water sources for these species.
Also, areas overlying the proposed underground mining area are expected to be subject to subsidence.
Water will accumulate in subsidence depressions, creating new surface water resources. Unless
impacting on the safety of underground workings, these water resources will not be drained, but rather
kept to support the ecological values of the system.
Changes to surface flows and geomorphology may result from a number of activities associated with
construction and operation of the mine. Changing the direction or volume of runoff flows to watercourses
and within watercourses has the potential to change the watercourse geomorphology as a result of scour
and deposition. The mobilisation and subsequent deposition of sediments into watercourses has the
potential to locally change bed and bank profiles. These physical impacts are unlikely to significantly affect
the Squatter Pigeon, Yakka Skink or Ornamental Skink.
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Impacts on surface water quality, including downstream impacts may occur where the geomorphology of
waterways is altered, or where sediment and/or contaminants are mobilised during construction activities
and enter waterways during and after rainfall.
Accidental spills or leaks anywhere within the catchment, including within the mine, workers
accommodation village, industrial precinct and airport have the potential to result in contaminants being
transported to the aquatic environment via rainfall runoff, affecting water quality. Commonly used
substances required to operate construction machinery contain elements that, at high concentrations, can
be toxic to aquatic or terrestrial fauna. Spills of hydrocarbons could make water unpalatable to terrestrial
animals, and, depending on quantities, toxic. Other potential sources of water contamination include
untreated or partly treated sewage.
The Brigalow TEC is unlikely to be impacted by changes in surface water resources or water quality, but
could be affected by changes to hydrology caused by subsidence.
Introduction and Proliferation of Weeds and Feral Species
Increased movement of people, vehicles, machinery, vegetation waste and soil may facilitate the spread
of weeds at and near the mine and associated infrastructure. Increasing the prevalence of weeds may
reduce the quality of habitats for the fauna species, particularly by replacing native plants and could affect
the species composition of the Brigalow TEC.
Disturbance may result in increased weed levels from existing seed banks, affecting the ability for native
vegetation to re-establish. There is also significant potential for weeds, either as seeds or other plant
propagules, to be introduced to sites attached to dirty vehicles and equipment or to be contained in soil
or seed mixes brought to the site.
Feral animals such as pigs, rats, mice, cats and dogs could be attracted to the mine and associated
infrastructure by increased food resources associated with human food waste. Increased availability of
water due to sediment ponds and water storages is also beneficial to pest animals.
The Squatter Pigeon, Yakka Skink and Ornamental Snake could be impacted by increased competition
for resources, increased predation (especially by foxes and cats) or habitat degradation such as trampling
by pigs or rabbit burrowing. Habitat degradation by feral animals could also affect the Brigalow TEC.
Altered exposure to disturbance
Vegetation clearing has the potential to facilitate erosion (water and wind). This can have a localised
impact on species and habitat suitability by reducing the quality and abundance of refuges, microhabitats
and food availability through the smothering of native vegetation with sediment. Where vegetation clearing
occurs on floodplains and near drainage lines, erosion may cause sedimentation of waterways, potentially
degrading downstream aquatic and riparian habitats.
Construction activity and the higher intensity of land use at and near disturbed areas associated with mine
operations may disrupt local fauna behaviour, largely as a result of increased exposure to light, noise,
dust, vehicles and people. Edge effects may occur where remnant vegetation is exposed to a distinct
ecotone associated with areas under active mining operations (or early stages of rehabilitation postmining). Behavioural disruption may be direct (i.e. increased susceptibility to predation due to increased
noise reducing prey vigilance, or increased light increasing prey detectability) or indirect (i.e. habitat
degradation reducing local resource availability therefore increasing foraging dispersal distances for
fauna).
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Exposure to any or some of these effects may alter habitat composition (i.e. reduced flora diversity and
simplified flora structure) and quality (i.e. reduced availability of forage resources, increased exposure to
predators) at the ecotone, thereby potentially changing species diversity in the altered habitat. Where
edge effects degrade or simplify habitat at the edge, it is possible the species diversity and habitat
utilisation in this edge habitat will be reduced. Light disturbance at night may reduce usable habitat in
some areas. Negative impacts to fauna from noise associated with operations of the Project are unlikely
to occur.
Threatened fauna may exhibit initial fright behaviour in response to the increased intensity of disturbance
at the mine, and will either adapt to the disturbance levels, or move away from the areas of activity into
similar habitat that is extensively available in the adjacent landscape. Given that the area is currently
exposed to some disturbance (as it is a working cattle property), the suite of species that occur exhibit a
degree of disturbance tolerance. The Squatter Pigeon is known to inhabit areas exposed to anthropogenic
disturbance (numerous towns in central Queensland).
Earthworks will result in dust emissions affecting areas within 50 m – 100 m of construction activities.
Excessive dust settling on vegetation could also suppress vegetation growth by limiting the
photosynthesis potential of plants in close proximity to the construction area. Plants with dust on leaves
may also be less palatable as a food source for the Yakka Skink. As construction activities are temporary,
effects will be short lived, and rainfall will generally remove dust from plants. Dust emissions from vehicles
and plant travelling on unsealed roads will have localised impacts on vegetation and water bodies near
these transport routes.
Impacts to the Brigalow TEC and fauna habitat from coal dust may occur where vegetation is growing
immediately adjacent to stockpiles. Long term exposure to coal dust may result in changes to vegetation
communities immediately adjacent to coal stockpiles, which may in turn alter habitat type and quality for
fauna.
Increased human activity may alter the fire regime of the local landscape, either deliberately through the
need to manage bushfire risk, or through the accidental ignition of bushfires. Accidental or uncontrolled
fires may have more pronounced impacts upon vegetation (and habitat) within and adjacent to the Study
Area. Increased fire intensity of frequency could affect the integrity and natural regeneration capacity of
the Brigalow TEC or other fauna habitat.
Subsidence
Subsidence is predicted to occur above the underground mining area. This may alter the local topography
above underground mining areas and, in the long term, alter surface hydrology patterns (discussed in the
previous section) and vegetation assemblages. The areas of land to be potentially subject to the impacts
of subsidence have been estimated by calculating those areas that sit directly beneath the underground
mine area. In total, this equates to an area of 7,765 ha.
As a result of these effects, the nature of vegetation communities over underground mining areas may
change over time. Taller trees may fall over (in areas of tension cracking for example), or gradually die
due to the physical or hydrological changes. Shrubs and grasses are generally less likely to be affected
by the physical changes of subsidence; however, changes in hydrology may lead to progressive changes
in the nature of vegetation, as water tolerant species colonise the base of troughs and more drought
tolerant species colonise the ridges above the pillars. During this transition, there will also be significant
potential for weed invasion to occur, as weeds may be better able to take advantage of the changed
conditions.
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Species Management Plan - Mine and Offsite Infrastructure

For the Squatter Pigeon and Yakka Skink, the vast majority of the overall area likely to be subject to
subsidence represents potentially suitable habitat. The effects of variable levels of subsidence across this
area (and in turn variable impacts to the habitats upon which they rely) are likely to result in impacts that
could be locally significant, but unlikely to be significant at the wider, regional population level. The
greatest impacts are likely to be those involving the loss of historical breeding sites, where there is a high
fidelity to those sites amongst species; this may be the case for the Yakka Skink (communal breeders),
but is less likely to be applicable to the Squatter Pigeon or Ornamental Snake.
The Ornamental Snake may be affected by changed surface water and changes in frog populations (food
source). It may be able to take advantage of the creation of additional ponded surface water areas as a
result of subsidence. Important habitats for Ornamental Snake comprise gilgais, melon-holes and/or
fringing vegetation along watercourses, within brigalow or open woodland complexes. The same may
apply to any increase in dead wood habitat created by fallen trees in areas of subsidence, which would
be of potential benefit to species including Yakka Skink.
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Appendix E Indicative Locations Of Monitoring
Sites
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Indicative Monitoring Locations
No
rth

Cr
e

ek

!!

!!
!

!

!

Dy
llin

Cattle Creek

!

Carm
icha
el
go
Cr
e

Rive
r

!
!

ek

!
!!

Belyando River

Inset Map - Back Creek Pit

Back Creek

k
Bimbah Cree

Back Creek

!

Legend

Ground-truthed Brigalow TEC
Potential Brigalow TEC

Indicative Monitoring Locations

!
!
!

Brigalow Site
Riparian Site

Woodland Site

Carmichael Mine
Cadastre

Offsite Infrastructure

Offsite Infrastructure - Borrow Pit
Carmichael Rail Network
Major Watercourse
Minor Watercourse

0

2.5

5

Kilometers

Datum/Projection:
GDA 1994 MGA Zone 55

Ü

Data Sources: Adani
Mining, QLD Gov
Imagery: Bing Maps

© Eco Logical Australia Pty. Ltd. This map is not guaranteed to be free from error or omission. Eco Logical Australia Pty. Ltd. and its
employees disclaim liability for any act done on the information in the map and any consequences of such acts or omissions.

www.ecoaus.com.au
Prepared by: LA

Date: 28/05/2019

Appendix F Pre-clearance Survey Results
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Ground-truthed Brigalow Threatened Ecological Community
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Ground-truthed Squatter Pigeon Habitat and Records (Preclearance Areas)
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Ground-truthed Eastern Great Egret Habitat (Preclearance Areas)
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Ground-truthed Grey Falcon Habitat (Preclearance Areas)
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Ground-truthed Grey Falcon Habitat (E2M, 2018)
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Ground-truthed Koala Habitat (Preclearance Stage 1 Area Only)
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Known Koala Locations
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Ground-truthed Ornamental Snake Habitat (Preclearance Areas)
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Ground-truthed Ornamental Snake Habitat (E2M, 2018)
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Ground-truthed Yakka Skink Habitat (Preclearance Areas)
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Ground-truthed Yakka Skink Habitat (E2M, 2018)
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