
Management Plan 

Spring Gully North-West and North-East 
Development Area Threatened Species and 
Ecological Communities  
Q-8200-15-MP-1158 

Integrated Gas 

This management plan provides the management strategies which will be 
implemented for the Spring Gully North-West and North-East Coal Seam Gas Project 
(EPBC 2017/7881). 

Revision Date Description Originator Checked QA/Eng Approved 

2 29/11/2018 Issued for Approval L. Appleby C. Evans C. Bignill C. Bignill 

1 24/09/2018 Issued for Review C. Evans C. Bignill C. Bignill C. Bignill 

0 04/06/2017 Issued for DoEE Review L. Appleby A. Skelly A. Skelly S. Dale 

Uncontrolled when printed unless issued and stamped Controlled Copy. 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4 Page 2 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

Release notice 

This document is available through the Australia Pacific LNG (APLNG) Upstream Project controlled 

document system TeamBinder™. The responsibility for ensuring that printed copies remain valid rests 

with the user. Once printed, this is an uncontrolled document unless issued and stamped Controlled 

Copy. 

Third-party issue can be requested via the Australia Pacific Upstream Project Document Control 

Group. 

Document conventions 

The following terms in this document apply: 

• Will, shall or must indicate a mandatory course of action

• Should indicates a recommended course of action

• May or can indicate a possible course of action.

Document custodian 

The custodian of this document is the Strategic Approvals Manager, Integrated Gas. The custodian is 

responsible for maintaining and controlling changes (additions and modifications) to this document 

and ensuring the stakeholders validate any changes made to this document. 

Deviations from document 

Any deviation from this document must be approved by the Strategic Approvals Manager, Integrated 

Gas. 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4 Page 3 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

Table of contents 

Executive Summary .................................................................................... 11 

Declaration of Accuracy ............................................................................... 13 

1. Introduction ....................................................................................... 14

1.1. Project description .................................................................................. 14 

1.2. Purpose and scope of this plan .................................................................... 15 

1.2.1. Structure of this plan ............................................................................... 16

1.2.2. Relationships to other plans ....................................................................... 16

1.3. Conditions of approval .............................................................................. 16 

2. Environmental Objectives and Outcomes ..................................................... 17

2.1. Management plan objectives ...................................................................... 17 

2.2. Overarching environmental outcomes ........................................................... 17 

3. Existing Environment ............................................................................ 18

3.1. Bioregion .............................................................................................. 18 

3.2. Habitat values ........................................................................................ 18 

3.3. Relevant Matters of National Environmental Significance .................................... 19 

4. Potential Impacts and Risks ..................................................................... 20

4.1.  Overview .............................................................................................. 20 

4.2.  Potential impacts .................................................................................... 20 

4.3. Risk assessment ...................................................................................... 21 

5. Environmental Management Framework ...................................................... 22

5.1. Origin Energy health safety and environment management system ........................ 22 

5.2. Overarching approach to environmental management ....................................... 23 

5.3. Adaptive management strategy ................................................................... 23 

5.4. Structure and responsibility ....................................................................... 23 

5.5. Implementation ...................................................................................... 24 

5.6. Emergency contacts and procedures ............................................................. 25 

6. Environmental management approach ........................................................ 26

6.1. Environmental management performance targets ............................................. 26 

6.2. Environmental management measures ........................................................... 27 

6.3. Monitoring, triggers and corrective actions ..................................................... 35 

7. Threatened Fauna Species Sub-plans .......................................................... 43

7.1. Koala (Phascolarctos cinereus) .................................................................... 44 

7.1.1. Legal status .......................................................................................... 44

7.1.2. Ecology and distribution ........................................................................... 44

7.1.3. Koala within the Project area ..................................................................... 46

7.1.4. Threats and impacts ................................................................................ 46

7.1.5. Mitigation and management measures ........................................................... 47



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4 Page 4 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

7.1.6. Species monitoring .................................................................................. 48

7.2. Greater glider (Petauroides volans) .............................................................. 50 

7.2.1. Legal status .......................................................................................... 50

7.2.2. Ecology and distribution ........................................................................... 50

7.2.3. Greater glider within the Project area ........................................................... 51

7.2.4. Threats and impacts ................................................................................ 52

7.2.5. Mitigation and management measures ........................................................... 53

7.2.6. Species monitoring .................................................................................. 53

7.3. Northern quoll (Dasyurus halucatus) ............................................................. 56 

7.3.1. Legal status .......................................................................................... 56

7.3.2. Ecology and distribution ........................................................................... 56

7.3.3. Northern quoll within the Project area .......................................................... 58

7.3.4. Threats and impacts ................................................................................ 58

7.3.5. Mitigation and management measures ........................................................... 59

7.3.6. Species monitoring .................................................................................. 59

7.4. Large-eared pied bat (Chalinolobus dwyeri).................................................... 60 

7.4.1. Legal status .......................................................................................... 60

7.4.2. Ecology and distribution ........................................................................... 60

7.4.3. Large-eared Pied Bat within the Project area .................................................. 61

7.4.4. Threats and impacts ................................................................................ 62

7.4.5. Mitigation and management measures ........................................................... 63

7.4.6. Species monitoring .................................................................................. 63

7.5. Corben’s long-eared bat (Nyctophilus corbeni) ................................................ 65 

7.5.1. Legal status .......................................................................................... 65

7.5.2. Ecology and distribution ........................................................................... 65

7.5.3. Corben’s Long-eared Bat within the Project area .............................................. 66

7.5.4. Threats and impacts ................................................................................ 67

7.5.5. Mitigation and management measures ........................................................... 67

7.5.6. Species monitoring .................................................................................. 68

7.6. Squatter pigeon (Geophaps scripta scripta) .................................................... 69 

7.6.1. Legal status .......................................................................................... 69

7.6.2. Ecology and distribution ........................................................................... 69

7.6.3. Squatter pigeon within the Project area ........................................................ 70

7.6.4. Threats and impacts ................................................................................ 71

7.6.5. Mitigation and management measures ........................................................... 72

7.6.6. Species Monitoring .................................................................................. 72

7.7. Collared delma (Delma torquata) ................................................................ 74 

7.7.1. Legal status .......................................................................................... 74



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4  Page 5 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

 

7.7.2. Ecology and distribution ........................................................................... 74 

7.7.3. Collared Delma within the Project area ......................................................... 75 

7.7.4. Threats and impacts ................................................................................ 75 

7.7.5. Mitigation and management measures ........................................................... 76 

7.7.6. Species Monitoring .................................................................................. 76 

7.8. Dunmall’s snake (Furina dunmalli) ............................................................... 77 

7.8.1. Legal status .......................................................................................... 77 

7.8.2. Ecology and distribution ........................................................................... 77 

7.8.3. Dunmall’s snake within the Project area ........................................................ 78 

7.8.4. Threats and impacts ................................................................................ 79 

7.8.5. Mitigation and management measures ........................................................... 80 

7.8.6. Species Monitoring .................................................................................. 80 

7.9. Yakka skink (Egernia rugosa) ...................................................................... 81 

7.9.1. Legal status .......................................................................................... 81 

7.9.2. Ecology and distribution ........................................................................... 81 

7.9.3. Yakka Skink within the Project area ............................................................. 82 

7.9.4. Threats and impacts ................................................................................ 83 

7.9.5. Mitigation and management measures ........................................................... 84 

7.9.6. Species Monitoring .................................................................................. 84 

7.10. White-throated snapping turtle (Elseya albagula) ............................................. 85 

7.10.1. Legal status .......................................................................................... 85 

7.10.2. Ecology and distribution ........................................................................... 85 

7.10.3. White-throated snapping turtle within the Project area ...................................... 86 

7.10.4. Threats and impacts ................................................................................ 86 

7.10.5. Mitigation and management measures ........................................................... 87 

7.10.6. Species Monitoring .................................................................................. 87 

8. Threatened Flora Species Sub-plan ............................................................ 88 

8.1. Bertya opponens (a shrub) ......................................................................... 89 

8.1.1. Legal status .......................................................................................... 89 

8.1.2. Ecology and distribution ........................................................................... 89 

8.1.3. Bertya opponens within the Project area ....................................................... 90 

8.1.4. Threats and impacts ................................................................................ 90 

8.1.5. Mitigation and management measures ........................................................... 91 

8.1.6. Species monitoring .................................................................................. 91 

8.2. Ooline (Cadellia pentastylis) ...................................................................... 92 

8.2.1. Legal status .......................................................................................... 92 

8.2.2. Ecology and distribution ........................................................................... 92 

8.2.3. Ooline within the Project area .................................................................... 93 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4 Page 6 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

8.2.4. Threats and impacts ................................................................................ 93

8.2.5. Mitigation and management measures ........................................................... 94

8.2.6. Species monitoring .................................................................................. 94

8.3. Salt pipewort (Eriocaulon carsonii) ............................................................... 95 

8.3.1. Legal status .......................................................................................... 95

8.3.2. Ecology and distribution ........................................................................... 95

8.3.3. Salt Pipewort within the Project area ........................................................... 96

8.3.4. Threats and impacts ................................................................................ 96

8.3.5. Mitigation and management measures ........................................................... 97

8.3.6. Species monitoring .................................................................................. 97

9. Threatened Ecological Communities Sub-plan ............................................... 98

9.1. Brigalow (Acacia harpophylla dominant and co-dominant) .................................. 99 

9.1.1. Legal status .......................................................................................... 99

9.1.2. Ecology and distribution ........................................................................... 99

9.1.3. Brigalow within the Project area ............................................................... 100

9.1.4. Threats and impacts .............................................................................. 100

9.1.5. Mitigation and management measures ......................................................... 101

9.1.6. Monitoring .......................................................................................... 101

9.2. Semi-evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar 

Bioregions ............................................................................................102 

9.2.1. Legal status ........................................................................................ 102

9.2.2. Ecology and distribution ......................................................................... 102

9.2.3. SEVT within the Project area .................................................................... 103

9.2.4. Threats and impacts .............................................................................. 103

9.2.5. Mitigation and management measures ......................................................... 103

9.2.6. Species Monitoring ................................................................................ 103

9.3. Coolibah – Black Box Woodlands of the Darling Riverine Plains and the Brigalow Belt 

South ..................................................................................................104 

9.3.1. Legal status ........................................................................................ 104

9.3.2. Ecology and distribution ......................................................................... 104

9.3.3. Coolibah within the Project area ............................................................... 105

9.3.4. Threats and impacts .............................................................................. 105

9.3.5. Mitigation and management measures ......................................................... 105

9.3.6. Species Monitoring ................................................................................ 105

9.4. The community of native species dependent on natural discharge of groundwater from 

the Great Artesian Basin ...........................................................................106 

9.4.1. Legal status ........................................................................................ 106

9.4.2. Ecology and distribution ......................................................................... 106

9.4.3. GAB Springs within the Project area ........................................................... 106



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4 Page 7 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

9.4.4. Threats and impacts .............................................................................. 106

9.4.5. Mitigation and management measures ......................................................... 107

9.4.6. Species Monitoring ................................................................................ 107

10. Data, Record Keeping and Reporting ........................................................ 108

11. Audit and Review ............................................................................... 109

References ............................................................................................ 110 

Appendix A Project Area ............................................................................ 114 

Appendix B Risk Assessment ........................................................................ 115 

Table of figures 

Figure 4-1: Risk matrix .............................................................................................. 21 

Figure 4-2: Risk rating, risk class and associated risk management response ............................ 21 

Figure 5-1: HSE framework ......................................................................................... 22 

Figure 7-1: Koala Distribution (DoEE 2017) ...................................................................... 45 

Figure 7-2: Greater Glider Distribution (DoEE 2017) .......................................................... 51 

Figure 7-3: Northern Quoll Distribution (DoEE 2017) .......................................................... 57 

Figure 7-4: Large-eared pied bat Distribution (DoEE 2017) .................................................. 61 

Figure 7-5: Corben’s Long-eared Bat Distribution (DoEE 2017) .............................................. 65 

Figure 7-6: Squatter Pigeon Distribution (DoEE 2017) ......................................................... 69 

Figure 7-7: Collared Delma Distribution (DoEE 2017) ......................................................... 74 

Figure 7-8: Dunmall’s Snake Distribution (DoEE 2017) ........................................................ 77 

Figure 7-9: Yakka Skink Distribution (DOEE 2017).............................................................. 81 

Figure 7-10: White-throated Snapping-turtled Distribution (DoEE 2017) .................................. 85 

Figure 8-1: Bertya opponens distribution (DoEE 2017) ........................................................ 89 

Figure 8-2: Ooline distribution (DoEE 2017) ..................................................................... 92 

Figure 8-3: Salt Pipewort distribution (DoEE 2017) ............................................................ 95 

Figure 9-1: Brigalow TEC Distribution (DoEE 2017) ............................................................ 99 

Figure 9-2: SEVT TEC Distribution (DoEE 2017) ............................................................... 102 

Figure 9-3: Coolibah TEC Distribution (DoEE, 2018) ......................................................... 104 

Figure 9-4: GAB Springs TEC Distribution (DoEE, 2018) ..................................................... 106 

List of tables 

Table 1-1: Project stages and schedule .......................................................................... 14 

Table 3-1 Matters of national environmental significance relevant to the Project area ............... 19 

Table 5-1: Roles and Responsibilities for Implementation and Compliance ............................... 24 

Table 6-1: Performance targets and links to environmental outcomes .................................... 26 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4 Page 8 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

Table 6-2: Environmental management measures ............................................................. 28 

Table 6-3:Monitoring measures, triggers and corrective actions ............................................ 36 

Table 7-1: Potential Impacts to the koala from the Project ................................................. 47 

Table 7-2: Potential Impacts to the greater glider from the Project ...................................... 52 

Table 7-3: Potential Impacts to the northern quoll from the Project ...................................... 58 

Table 7-4: Potential Impacts to the large-eared pied bat from the Project .............................. 62 

Table 7-5: Potential Impacts to Corben’s long-eared bat from the Project .............................. 67 

Table 7-6: Potential Impacts to squatter pigeon from the Project ......................................... 71 

Table 7-7: Potential Impacts to collared delma from the Project .......................................... 76 

Table 7-8: Potential Impacts to Dunmall’s snake from the Project ........................................ 79 

Table 7-9: Potential Impacts to yakka skink from the Project .............................................. 83 

Table 7-10 Monitoring measures for yakka skink ............................................................... 84 

Table 7-11: Potential Impacts to white-throated snapping turtle from the Project ..................... 87 

Table 8-1: Potential impacts to Bertya opponens from the Project ........................................ 91 

Table 8-2: REs Likely to support ooline .......................................................................... 93 

Table 8-3: Potential impacts to ooline from the Project ..................................................... 93 

Table 8-4: Potential impacts to salt pipewort from the Project ............................................ 96 

Table 9-1: Potential impacts of the Project to Brigalow TEC .............................................. 100 

Table 9-2: Potential impacts of the Project to SEVT TEC .................................................. 103 

Table 9-3: Potential impacts of the Project to Coolibah TEC .............................................. 105 

Table 9-4: Potential impacts of the Project to GAB Springs TEC .......................................... 107 

Table A-1: Risk Matrix ............................................................................................. 115 

Table A-2: Risk rating, risk class and associated risk management response ........................... 115 

Table A--3: Certainty level matrix .............................................................................. 116 

Table A-4: Construction phase risk assessment .............................................................. 117 

Table A-5: Operations phase risk assessment ................................................................. 124 

Abbreviations 

Abbreviation Description 

APLNG Australia Pacific LNG Pty Ltd 

ATP Authority to Prospect 

BUA Beneficial Use Approval 

CM Change Management 

CoP Code of Practice 

CWMP Coal Seam Gas Water Management Plan 

DEHP Department of Environment and Heritage Protection 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4  Page 9 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

 

Abbreviation Description 

DEWHA Department of Environment, Heritage, Water and the Arts  

DNRM Department of Natural Resources and Mines  

DOA Delegation of Authority 

DoEE Department of Environment and Energy  

DSEWPaC Department of Sustainability, Environment, Water, Population and Communities  

EA Environmental Authority 

EIS Environmental Impact Statement 

EMP Environmental Management Plan  

EP Act Environmental Protection Act 1994 

EPBC Act Environment Protection and Biodiversity Conservation Act  

ESA Environmentally Sensitive Areas 

FEL Front End Loading  

GAB Great Artesian Basin  

GIS Geographical Information System 

GPF Gas Processing Facilities  

HSE  Health Safety and Environment  

HSSE Health, Safety Security and Environment 

IESC Independent Expert Scientific Committee  

LNG Liquefied Natural Gas 

LWD Landspray While Drilling  

MBC Mix Bury Cover 

MNES Matters of National Environmental Significance  

MSES Matters of State Environmental Significance  

NEDA North-East Development Area  

NWDA North-West Development Area  

OCIS Origin Collective Intelligence System  

OEMP Operations Environmental Management Plan  

P&G Act Petroleum and Gas (Production and Safety) Act 2004 

PD Preliminary Documentation  

PL Petroleum Lease  

PRP Permeate Reinjection Plant 

RoW Right of Way 

RWF Regulated Waste Facility 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4 Page 10 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

Abbreviation Description 

SEDA South-East Development Area 

SEVT Semi-evergreen Vine Thicket 

SGRA Spring Gully Resource Area 

SIA Social Impact Assessment 

SWDA South-West Development Area 

TAP Threat Abatement Plan 

TEC Threatened Ecological Community 

TSSC Threatened Species Scientific Committee 

UWIR Undergrown Water Impact Report 

WTF Water Treatment Facility 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4 Page 11 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

Executive Summary 

Origin Energy, on behalf of Australia Pacific LNG Pty Limited (Australia Pacific LNG) proposes to develop 

coal seam gas (CSG) resources located on petroleum lease (PL) 414, 415, 416 and part of 418, known 

as Spring Gully North-West Development Area (NWDA) and PL 417, known as the North-East 

Development Area (NEDA) (collectively referred to as ‘the Project’). The Project is located 

approximately 30 km to the east of Injune and 70 km north-east of Roma in Surat Basin. 

The Project will construct, operate and decommission CSG fields totalling up to 114 CSG wells and 

associated infrastructure which will include gas and water pipelines, access roads, power and 

communication, stockpiles and storage areas. The Project will be delivered in three key stages, 

construction, and operation and decommissioning.  

The Project (EPBC 2017/7881) was referred to the Minister for the Department of the Environment and 

Energy (DoEE) in February 2017 and was determined to be a “Controlled Action” on the 6th April 2017, 

requiring assessment and approval under the Environment Protection and Biodiversity Protection Act 

1999. Relevant controlling provisions include: 

• listed threatened species and communities (sections 18 & 18A)

• a water resource, in relation to coal seam gas development and large coal mining

development (sections 24D & 24E).

DoEE considered that the Project is likely to impact upon the following Matters of National 

Environmental Significance (MNES) that are listed threatened species or ecological communities. 

An ecological survey of the Project area was undertaken over 39 field days throughout January, 

February and March 2018 (ELA 2018). There are 10 threatened fauna species or species habitat, three 

threatened flora species or habitat and four threatened ecological communities (TEC) relevant to the 

Project. 

If left unmanaged, the Project has the potential to result in impacts to threatened species and 

ecological communities during the construction, operation and decommissioning phases. Potential 

impacts to the threatened species and communities during the construction, operation and 

decommissioning phases of the Project may result due to the following activities: 

• Vegetation clearing;

• Storage of putrescibles waste;

• Ground disturbance resulting in erosion, sedimentation to watercourses and changes to

surface water quality;

• Loss of containment of CSG water to grade;

• Potential spills of hazardous materials;

• Vehicle movement (which could potentially lead to fauna strikes and the spread of

weeds/pathogens);

• Construction activities that create barriers to fauna movement or pathways for pest species;

• Trenching (which, when left open, may entrap animals and interfere with fauna movement

pathways); and

• Machinery and equipment generating light, dust and noise emissions.

A risk assessment has been undertaken to assess the risk of failure to achieve the performance targets 

and completion criteria. Inherent risks were highest for impacts of bushfire on terrestrial flora and 

fauna.  If bushfires start and cannot be extinguished or maintained, they are likely to have a wide 

impact given the nature of the remnant vegetation ion the project region. 

With the application of the management controls, the residual risk of the majority of potential impacts 

was reduced to low or negligible. 
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This management plan has been developed to inform how the Project will provide management and 

mitigation strategies to minimise potential impacts to MNES occurring within the Project area. The 

management plan will be implemented post approval of the Project.  

Environmental outcomes have been identified for each MNES recorded or likely to occur within the 

Project area. These outcomes are the intended goals to be achieved, by the implementation of 

management measures identified in this Threatened Species and Ecological Communities Management 

Plan. 

Origin Energy will implement adaptive management to respond to any issues identified in the 

implementation of management measures, monitoring and evaluation against the management targets, 

to ensure that potential impacts to the environmental values within the Project area are appropriately 

managed. 
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Declaration of Accuracy 

I declare that: 

1. To the best of my knowledge, all information contained in, or accompanying this management

plan in complete, current and correct.

2. I am authorised to bind the approval holder to this declaration and that I have no knowledge

of that authorisation being revoked at the time of making this declaration

3. I am aware that:

a. Section 490 of the Environment Protection and Biodiversity Conservation Act 1999

(EPBC Act) makes it an offence for an approval holder to provide information in

response to an approval condition where the person is reckless as to whether the

information is false or misleading.

b. Section 491 of the EPBC Act makes it an offence for a person to provide information or

documents to specified persons who are known to be performing a duty or carrying out

a function under the EPBC Act of the Environment Protection and Biodiversity

Conservation Regulations 2000 where the person knowns the information or document

is false of misleading.

c. The above offences are punishable on conviction by imprisonment or a fine, or both.

Chris Bignill

Environmental Approvals Lead

Origin Energy  
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1. Introduction 

1.1. Project description  

Origin Energy, on behalf of Australia Pacific LNG Pty Limited (Australia Pacific LNG) proposes to develop 

coal seam gas (CSG) resources located on petroleum lease (PL) 414, 415, 416 and part of 418, known 

as Spring Gully North-West Development Area (NWDA), and PL 417, known as the North-East 

Development Area (NEDA). Collectively, these two areas are referred to as the Project, and are located 

approximately 30 km to the east of Injune and 70 km north-east of Roma in the Surat Basin (Appendix 

A).   

The Project will involve the progressive development of CSG infrastructure within the NWDA and NEDA 

and will include the following activities: 

• The drilling, installation, operation and maintenance of CSG production wells. The Project is 

expected to involve approximately 114 production wells.  

• Installation, operation and maintenance of gas and water gathering flowlines. 

• Installation, operation and maintenance of associated supporting infrastructure (e.g. access 

roads, power and communication systems, temporary accommodation camps, laydowns, 

stockpiles etc.). 

• Decommissioning and rehabilitation of infrastructure and disturbed areas. 

• Management of CSG water produced by the Project.   

The Project will be delivered in three key stages; construction, operation and decommissioning, with 

Table 1-1 describing the nature of the Project activities for each stage of the Project, and the state 

date and completion date for each Project state. 

Table 1-1: Project stages and schedule 

Project stage Project activities Start date Completion date 

Construction Wells 

Preparation of well leases (vegetation clearing 
and land levelling) and drilling and installation 
of up to 114 CSG production wells.  

Q2 2019 or as 
soon as relevant 
approvals are 
obtained 

Project will 
operate for 
approximately 30 
years 

Flowlines 

Installation of gas and water gathering 
flowlines. Construction of the flowlines 
involves the following activities:  

• clear and grade of Right of Way  

• pipe stringing and bending  

• pipe welding, non-destructive testing and 
joint coating  

• trenching  

• padding  

• pipe placement in the trench (lowering in 
and laying)  

• backfilling and compaction  

• pneumatic and hydrostatic testing  

• rehabilitation  

Gas produced by the Project will be 
redirected outside the Project area to an 
existing Gas Processing Facility.  

Q2 2019 or as 
soon as relevant 
approvals are 
obtained 

Project will 
operate for 
approximately 30 
years 

Associated infrastructure  Q2 2019 or as 
soon as relevant 

Project will 
operate for 
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Project stage Project activities Start date Completion date 

Installation of associated infrastructure 
including access roads, power and 
communities’ systems, temporary 
accommodation camps, laydowns, stockpiles, 
etc.  

approvals are 
obtained 

approximately 30 
years 

Operation Operation and maintenance on constructed 
CSG production wells.  

Operation and maintenance of gas and water 
gathering flowlines.  

Operation and maintenance of associated 
infrastructure.  

Management of CSG water produced by the 
Project. 

Q2 2019 or as 
soon as relevant 
approvals are 
obtained 

Project will 
operate for 
approximately 30 
years 

Decommissioning Decommissioning of Project infrastructure and 
final rehabilitation of disturbed areas. 

After 
approximately 30 
years 

After 
approximately 30 
years 

 

1.2. Purpose and scope of this plan  

This management plan informs how the Project will manage impacts to threatened flora, threatened 

flora and ecological communities listed under the EPBC Act at the time of the Project’s referral. The 

management plan:  

• describes the environmental values the Project is likely to impact. 

• describes key roles and responsibilities and documents the review schedule of this 

management plan. 

• provides detailed species specific / ecological community specific information. 

• identifies potential impacts on threatened species and communities that may occur as a result 

of Project. 

• describes the adaptive management and mitigation measures which will be undertaken to 

reduce the extent of potential Project related impacts. 

• identifies the intended environmental outcomes to be achieved by the implementation of this 

management plan. 

• details the completion criteria and performance targets to be achieved by the implementation 

of this management plan. 

The management plan will be implemented post approval of the Project.  

Information for the MNES described within this management plan have been obtained from relevant 

resources including DoEE Environmental Management Plan Guidelines, species Conservation Listing 

Advice, Approved Conservation Advices, Recovery Plans and the Species Profile and Threats Database. 

The management plan has been prepared with consideration to the following Threat Abatement Plans:  

• Threat abatement plan for competition and land degradation by rabbits (DoEE 2016)  

• Threat abatement plan for predation by European red fox (DEWHA 2008)  

• Threat abatement plan for predation by feral cats (DoE 2015)  

• Threat abatement plan for the biological effects, including lethal toxic ingestion, caused by 

cane toads (DSWEPAC 2011)  

• Threat abatement plan to reduce the impacts on northern Australia’s biodiversity by the five 

listed grasses (DSEWPAC 2012).  
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1.2.1. Structure of this plan 

The management plan comprises: 

• Background of the Project and the purpose of this management plan  

• A description of the environmental objectives and outcomes for the Project  

• A summary of the environmental values of the Project area  

• An overview of the environmental management, regulatory and compliance framework within 

which the Project will operate  

• A description of the overarching risks and impacts, and associated management and mitigation 

measures  

• A summary of the risk assessment that has guided the management plan 

• A series of management sub-plans for each MNES describing:  

- ecology and distribution of the species or community  

- known population and habitat of the species or community within the Project area  

- measures to be applied to avoid and minimise environmental impacts of the construction, 
operation and decommissioning of the Project  

- monitoring to track and assess management performance against environmental objectives  

• A description of the compliance and reporting requirements of the management plan. 

1.2.2. Relationships to other plans 

This management plan is a standalone document which addresses potential impacts, species specific 

management actions and monitoring measures with targets to determine success (or failure) of the 

management actions for threatened species and ecological communities within the Project area.  

Two additional documents have been produced to assist with the Project’s field development planning, 

management of species and communities and rehabilitation objectives. These additional plans include:  

• Spring Gully Constraint Planning and Field Development Protocol (Q-8200-15-MP-1157) (the 

Protocol) and  

• Spring Gully Rehabilitation Management Plan (Q-8200-15-MP-0010) (the Rehabilitation Plan).  

The Protocol provides a framework for decision making for the siting of gas infrastructure within the 

Project area to minimise potential impacts on MNES. The Rehabilitation Plan has been developed to 

provide guidance in rehabilitating areas disturbed by the Project, to return them to pre-disturbance 

states. The plans are not discussed any further within this management plan.  

1.3. Conditions of approval 

Reference table to be completed once conditions have been received.  
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2. Environmental Objectives and Outcomes 

2.1. Management plan objectives  

Implementation of the Project in accordance with this management plan and other associated plans, 

will assist Origin Energy in meeting their environmental obligations including legislation, regulations 

and conditions of approval.  

This management plan aims to establish suitable controls to eliminate or minimise the risk to 

threatened species and communities to a level that is low, negligible or reduced to as low as reasonably 

practicable. This management plan seeks to provide a framework for measuring environmental 

performance against legislative requirements and company policies and standards.   

To achieve these overarching objectives, the management plan specifically aims to:  

• Inform Origin Energy staff and contractors of their environmental obligations in relation to 

threatened fauna and ecological communities   

• Provide species and community specific environmental control procedures  

• Provide rational and practical environmental guidelines for the construction and operation of 

the Project, to ensure activities do not adversely affect threatened species and ecology 

communities 

• Ensure that any potential environmental impacts arising from the construction and operation 

of the Project are managed in accordance with legislative requirements 

2.2. Overarching environmental outcomes 

The overarching environmental outcomes for the species and communities associated with the 

Project area are: 

• No significant impacts to MNES within the Project area, outside of those approved by DoEE.  

• Habitat for MNES associated with the Project area will remain available within the Project 

area 

• A population of previously confirmed MNES (koala, greater glider, squatter pigeon and white-

throated snapping turtle) persists within the Project area  

• The conservation status of listed threatened species/communities of concern will remain 

unchanged, as a result of the Project. 
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3. Existing Environment 

3.1. Bioregion 

The Project area is situated within the Brigalow Belt (South) bioregion and intersects three subregions 

– Carnarvon Ranges, Southern Downs and Taroom Downs. These subregions are described by Sattler and 

Williams (1999) and are summarised below.   

Carnarvon Ranges: an extensive belt dominated by coarse sandstones that form the north-eastern 

margin of the Great Artesian Basin. Landforms that exist within this subregion are deep valleys, gorges 

and undulating to hilly surfaces. Soils are mostly coarse, with deep sands or deep sandy-surfaced 

texture contrast soils on less steep surfaces. The main vegetation types are mixed eucalypt woodland 

or forest, often with a shrubby understorey. Common tree species include Eucalyptus crebra (Narrow-

leaved Ironbark), Corymbia citriodora (Spotted Gum) and other bloodwoods (Corymbia spp.). Callitris 

glaucophylla (White Cypress Pine) occurs on the deeper soils of undulating landscapes, while Angophora 

leiocarpa (Rusty Gum) is frequent in valleys.  

Taroom Downs: undulating landscapes, formed on the argillaceous sediments of the Injune Downs Group 

of the Great Artesian Basin. The dominant tree species is Acacia harpophylla (Brigalow), with some 

areas of vine thicket and Dichanthium sericeum (Bluegrass) downs. 

Southern Downs: based on the Jurassic and Cretaceous sediments that outcrop around the rim of the 

Great Artesian Basin. This subregion is dominated by fined-grained sediments that form a low, hilly 

landscape, and includes the watershed formed by the Great Dividing Range. The main vegetation types 

include those dominated by Casuarina cristata (belah), Brigalow, Eucalyptus populnea (Poplar Box) and 

Narrow-leaved Ironbark, with some areas of Spotted Gum, E. fibrosa subsp. nubila (Dusky-leaved 

Ironbark), Semi-evergreen Vine Thicket (SEVT), Astrebla and Acacia communities. 

3.2. Habitat values 

Based on data collected during the ecology field surveys of the Project area, a determination of the 

species’ presence or potential presence was made. Habitat and therefore species presence was 

assigned based on the following habitat terms:  

• Confirmed habitat: species presence was confirmed (observed or heard) or indirectly 

confirmed (scats and/or tracks) and species habitat is present.  

• Potential habitat: species presence was neither directly or indirectly observed in an area 

however the area possesses high quality habitat values, as determined during targeted habitat 

assessments, containing multiple habitat resources that meet the species various habitat 

requirements (i.e. for breeding, shelter, roosting, denning, foraging and dispersal). Adopting 

the precautionary principle, this habitat category was also assigned where habitat preferences 

are not well known or documented for the species.  

• Marginal habitat: species presence was neither directly nor indirectly observed in an area but 

it contains some of the required habitat features to support the species, as determined during 

targeted habitat assessments, and/or meets the broad habitat type or contextual 

requirements that the species has been known to occasionally inhabit, however, the species is 

unlikely to rely upon the area for the duration of its life cycle due to the lack of crucial 

habitat features present. These areas were assigned where the area did not contain the 

quantity and/or quality of features necessary to be ‘potential’ habitat, as determined by the 

targeted habitat assessments. 

These habitat classifications have been used to assess direct disturbance impacts to habitat for EPBC 

Act threatened species and ecological communities addressed within this management plan.  
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3.3. Relevant Matters of National Environmental Significance 

A total of 16 MNES are known or have the potential to occur within the Project area, as listed in 

Table 3-1 below. These include five threatened mammals, one threatened bird, four threatened 

reptiles, two threatened flora species and four Threatened Ecological Communities (TECs).  

Table 3-1 Matters of national environmental significance relevant to the Project area  

Common Name Scientific Name EPBC Act Status Likelihood of 

Occurrence  

Threatened mammals 

koala Phascolarctos cinereus  Vulnerable  Known 

greater glider Petauroides volans  Vulnerable  Known  

northern quoll Dasyurus hallucatus  Endangered  Potential  

large-eared pied bat Chalinolobus dwyeri  Vulnerable  Potential  

Corben’s long-eared bat Nyctophilus corbeni  Vulnerable  Potential  

Threatened birds  

squatter pigeon Geophaps scripta scripta  Vulnerable  Known  

Threatened reptiles  

white-throated snapping 

turtle 

Elseya albagula  Critically 

Endangered  

Known  

collared delma Delma torquata  Vulnerable  Potential  

Dunmall’s snake  Furina dunmalli  Vulnerable  Potential  

yakka skink Egerniia rugosa  Vulnerable  Potential  

Threatened flora  

- Bertya opponens  Vulnerable  Potential  

ooline  Cadellia pentastylis Vulnerable Potential  

salt pipewort Eriocaulon carsonii  Endangered  Known  

Threatened ecological communities 

Brigalow (Acacia harpophylla dominant and co-dominant)  Endangered Known  

Coolibah – Black Box Woodlands of the Darling Riverine Plains 

and Brigalow Belt South Bioregions 

Endangered Known  

Semi-evergreen vine thickets of the Brigalow Belt (North and 

South) and Nandewar Bioregions  

Endangered Known  

The community of native species dependent on natural 

discharge of groundwater from the Great Artesian Basin  

Endangered Known  
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4. Potential Impacts and Risks 

4.1.  Overview 

A risk assessment has been undertaken to assess the risk of failure to achieve the performance targets 

and environmental outcomes. This assessment included a qualitative assessment of the likelihood and 

consequence of potential impacts of the Project, and the residual risk of failure to meet performance 

targets. Subsequently, the residual risk is characterised as low, medium, high or severe, as derived 

from likelihood (highly likely, likely, possible, unlikely, rare) and consequence (minor, moderate, high, 

major and critical). The risk assessment was undertaken using a systematic risk-based approach based 

on international best practice standards, including: 

• AS/NZS ISO 31000:2009: Risk management - Principles and Guidelines (Standard). 

• HB 158:2010: Delivering assurance based on ISO 31000:2009 Risk management – Principles and 

Guidelines (Handbook). 

• HB 203:2012: Managing environment-related risk (Handbook). 

• HB 436:2004: Risk Management Guidelines Companion to AS/NZS 4360:2004 (Handbook). 

This plan manages risk by detailing management measures that will be implemented to achieve the 

performance targets for risks determined to be medium and above and by implementing a monitoring 

program to assess the effectiveness of management measures in achieving performance targets and 

identifying corrective actions and adaptive management measures to be applied. The criteria to 

determine the likelihood and consequence of each potential impact are described in Appendix B. A 

summary of moderate and above risks is provided in Appendix B. 

4.2.  Potential impacts 

The scope of this risk assessment includes activities associated to the construction, operation and 

decommissioning phases of the Project. Activities subject to this risk assessment include: 

• Vegetation clearing; 

• Storage of putrescible waste;  

• Excavation resulting in erosion, sedimentation to watercourses and changes to surface water 

quality;  

• Potential spills and leaks of hazardous materials;  

• Vehicle movement (which could potentially lead to fauna strikes, degradation or alteration of 

vegetation communities, and the spread of weeds/pathogens);  

• Construction activities that create barriers to fauna movement or pathways for pest species; 

• Trenching (which, when left open, may entrap animals and interfere with fauna movement 

pathways); and  

• Machinery and equipment generating light, dust and noise emissions; and 

• Fire ignition.  

The risk ratings were assessed for each environmentally sensitive receptor and project activity using 

the risk matrix in Figure 4-1 below. Inherent risk ratings were assessed assuming minimum industry 

standard would be achieved without the implementation of additional management controls or risk 

assessment. 

Management controls applicable to each inherent risk were identified, applying the management action 

criteria (Appendix B) and focussing on inherent risks rated as intermediate and higher. Standard 

controls employed by the proponent in their other operations were applied initially to determine initial 

residual risk ratings. These ratings were further informed by impact analysis and specific project 
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controls developed within this Plan. The ratings were revised iteratively to reduce the residual risks to 

as low as reasonably possible.   

Figure 4-1: Risk matrix  

 Consequence 1 2 3 4 5 

Trivial Minor Severe Major Catastrophic 

L
ik

e
li
h
o
o
d
 

A Almost 

Certain 

Low Intermediate High Extreme Extreme 

B Likely Low Low Intermediate High Extreme 

C Possible Negligible Low Intermediate High High 

D Unlikely Negligible Negligible Low Intermediate High 

E Rare Negligible Negligible Negligible Low Intermediate 

 

Figure 4-2: Risk rating, risk class and associated risk management response  

RATING RISK MANAGEMENT RESPONSE 

Extreme Risks that significantly exceed the risk acceptance threshold and need urgent and 
immediate attention. 

Modify the threat, likelihood or consequence so that the risk is reduced to 
'Intermediate' or lower. 

High Risks that exceed the risk acceptance threshold and require proactive management.  

Modify the threat, likelihood or consequence so that the risk is reduced to 
'Intermediate' or lower. 

Intermediate Risks that lie on the risk acceptance threshold and require active monitoring. The 
implementation of additional measures could be used to reduce the risk further. 

Modify the threat, the likelihood or consequence to reduce the risk to 'Low' or 
'Negligible' if practicable 

Low Determine the management plan for the threat to prevent occurrence and monitor 
changes that could affect the classification. 

Negligible Review at the next review interval 

Manage by routine procedures – reassess at the next review 

4.3. Risk assessment 

Inherent risks were highest for impacts of bushfire on terrestrial flora and fauna. If bushfires start and 

cannot be extinguished or maintained, they are likely to have a wide impact given the nature of the 

remnant vegetation ion the project region. 

With the application of the management controls, the residual risk of the majority of potential impacts 

was reduced to low or negligible. The full risk assessment is presented in Appendix B.  
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5. Environmental Management Framework 

5.1. Origin Energy health safety and environment management system  

Origin as an operator of gas production activities, uses a structured approach to the management of 

HSE issues through a documented HSE Management System (HSEMS).  This management system 

ensures that health, safety and environmental risks associated with Origin’s operations are either 

avoided or kept to as low as reasonably practicable.  In addition, the HSEMS drives continuous 

improvement in the company’s environmental performance and assists in providing confidence to 

regulators, commercial partners and stakeholders that Origin is managing its operations in an 

environmentally responsible way. 

The HSEMS has been developed with reference to Australian/New Zealand Standard ISO 14001 – 

Environmental Management Systems and AS 4801 – Occupational Health and Safety Management Systems.  

The HSEMS comprises two key HSE directives – HSE System and HSE Risk Controls.  Origin’s HSE Framework 

is outlined in  

Figure 5-1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-1: HSE framework  
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5.2. Overarching approach to environmental management 

Origin Energy will adopt a hierarchy of environmental management principles, which will be 

implemented to address potential impacts to threatened species and communities within the Project 

area. These management principles area:  

• Avoidance – avoiding direct and indirect adverse impacts on environmental values wherever 

reasonably and practicably possible 

• Minimise – minimising direct and indirect adverse impacts where impacts cannot reasonably 

and practicably be avoided 

• Mitigate and Manage – implementing suitable mitigation and management measures to 

minimise direct, indirect and cumulative adverse on impacts on environmental values 

• Monitor – monitoring the effectiveness of mitigation and management measures to ensure 

mitigation is implemented correctly and is working with feedback mechanisms  

• Adaptive Management – use the knowledge gained during the monitoring phase to improve of 

the measures being used to reduce the Project impacts  

5.3. Adaptive management strategy 

Origin Energy will implement adaptive management to respond to any issues identified in the 

implementation of management measures, monitoring and evaluation against the management targets, 

to ensure that potential impacts to the environmental values within the Project area are appropriately 

managed.  

This adaptive management approach also reduces uncertainty over time, by ensuring that new data 

and information generated by ongoing environmental monitoring and lessons learned from any potential 

non-compliances, are incorporated into and improve the management plan. It also ensures the most 

effective method is employed to reach the objectives of this management plan.  

The general adaptive management pathway is as follows:  

• Undertake all Project activities in line with the required management measures  

• Undertake monitoring of the implementation and effectiveness of management measures  

• Use above step to determine if a trigger has been reached or exceeded  

• Implement the corrective action  

• Review success of corrective action in addressing the trigger i.e. have impacts fallen below 

stated trigger levels  

• If unsuccessful, implement further investigation and review  

• Engage with stakeholders, including DoEE, as required  

• If the trend persists, determine and implement alternative/additional management and/or 

compensatory measures in consultation with relevant stakeholders  

5.4. Structure and responsibility 

Origin Energy will hold overall responsibility for environmental management and ensure adequate 

resources are provided for the implementation of the Plan. All staff are responsible for the 

environmental performance of their activities and for reporting any environmental hazards and 

incidents. Environmental responsibilities for staff are contained within position descriptions, relevant 

procedures and work instructions.  
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5.5. Implementation 

This plan contains several performance criteria used to assess the implementation success and 

compliance with this plan.  

The Origin Energy Field Access Manager (Communities & Access) is responsible for the implementation 

and audit of this plan and initiating reviews of this plan, where required (Section 11). However, 

compliance with this management plan is a shared responsibility of Origin Energy business units and 

contractors. As such, roles and responsibilities are outlined below.  

Table 5-1: Roles and Responsibilities for Implementation and Compliance 

Aspect Responsible Party Descriptions 

Implementing this plan All This plan will be implemented, in full, by any 

business unit or contractors required to 

undertake vegetation clearing / development 

as part of the Project 

Initiating reviews of this 

plan 

Land Access Manager, Asset 

Services HSE Manager, Operations 

Environmental Advisor 

The Land Access Manager will initiate and 

facilitate appropriately timed reviews and 

suitably qualified reviewers.  

Land Access Manager, Asset Services HSE 

Manager, Operations Environmental Advisor 

can request review of the plan to ensure this 

plan remains current with construction and 

operational practises. 

Conducting auditing of 

this plan 

Land Access Manager, Asset 

Services HSE Manager, Operations 

Environmental Advisor 

Land Access Manager, Asset Services HSE 

Manager, Operations Environmental Advisor 

will initiate and undertake auditing of 

implementing the management strategies 

associated with this plan for their business 

unit’s scope.  

Maintaining GIS data in 

relation to this plan 

Land Access Manager, Asset 

Services HSE Manager, Operations 

Environmental Advisor, GIS 

manager  

The Land Access Manager is responsible for 

capturing data (in accordance with Origin 

Energy standards) related to MNES, prior to 

construction (e.g. from scouting, 

preclearance/ecology surveys). 

The Asset Services HSE Manager is responsible 

for capturing (in accordance with Origin 

Energy standards) related to MNES, during 

construction (e.g. from Spotter Catcher 

records).  

The Land Access Manager is responsible for 

capturing and storing data (in accordance 

with Origin Energy standards) related to 

MNES, during operational activities. 

GIS manager is responsible for maintaining / 

storing MNES data received from the business 

units in the Origin energy GIS system. 

Reporting new MNES / 

development of relevant 

management plan 

Land Access Manager, Asset 

Services HSE Manager, Operations 

Environmental Advisor, 

Environmental Approvals Lead 

Each business unit who finds a new MNES must 

report this to the Land Access Manager. 

The Asset Services HSE Manager will organise 

a suitably qualified ecologist to develop the 

relevant management plan for the species. 

They will also notify the Environmental 
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Aspect Responsible Party Descriptions 

Approvals Lead who will be responsible for 

notifying the Department and submitting any 

new updates to the plan.  

Reporting MNES 

disturbance 

Asset Services HSE Manager, GIS 

manager 

Asset Services and Operational environmental 

advisors are responsible for obtaining records 

of any disturbance to MNES undertaken by 

their business units (including threatened 

species records and impacts to MNES habitat). 

GIS manager is responsible for maintaining / 

storing records of any disturbance to MNES 

received by the business units in the Origin 

energy GIS system.  

Record keeping Asset Services HSE Manager, 

Operations Environment advisors 

Asset Services and Operational environmental 

advisors are responsible for keeping records 

of any disturbance to MNES (e.g. Spotter 

Catcher records).  

5.6. Emergency contacts and procedures 

The emergency response plan for Spring Gully Operations (CDN/ID 3677536) outlines the process for 

when a site level emergency is declared and will provide guidance on activation, response and 

communication of events which trigger the plan. Emergency contacts are provided below. 

 

Site: Spring Gully  

Site administration Spring Gully and Eurombah 07 4578 5019 

Administration radio number Spring Gully UHF92 or Digital 1201 

Site Internal Emergency Radio Channel 1200 

Production Manager – Allan Palmer 0438 501 192 

 

Service Telephone Number 

Police, Ambulance or Fire 000 (or 112 from a mobile phone)  

Origin Medical Emergency (CareFlight, Nurse 

Practitioner, Paramedic)  

1300 762 188 

SES 132 500 
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6. Environmental management approach 

The environmental management approach outlined provides a framework for managing potential 

impacts from the construction and operation of the Project on MNES. The specific measures provided, 

when implemented, will be effective in avoiding and managing impacts across the range of 

environmental values at the site. The environmental management approach includes performance 

targets, detailed control measures, monitoring, triggers and corrective actions.  

6.1. Environmental management performance targets 

A number of performance criteria have been developed as long-term targets, which, once attained and 

maintained, will ensure that the environmental outcomes identified in Section 2.1 are achieved. The 

targets and the corresponding overarching environmental outcomes are listed below in Table 6-1.  

Table 6-1: Performance targets and links to environmental outcomes   

Environmental management 

performance target 

Applicable environmental outcome  

No clearing outside the Project area No significant impacts to MNES within the Project area, outside 

of those approved by DoEE  

Habitat for MNES associated with the Project area will remain 

available within the Project area 

No direct loss of, or serious injury to MNES 

fauna individuals as a result of the Project 

A population of previously confirmed MNES (koala, greater 

glider, squatter pigeon and white-throated snapping turtle) 

persists within the Project area  

No pollution of food resources or surface 

water sources by significant spill or leaks 

of hazardous materials 

No significant impacts to MNES within the Project area, outside 

of those approved by DoEE  

Habitat for MNES associated with the Project area will remain 

available within the Project area 

No increased evidence of feral predators 

within the Project area 

The conservation status of listed threatened 

species/communities of concern will remain unchanged, as a 

result of the Project 

No new declared weed species or new 

weed infestations within the Project area, 

as a result of the Project 

The conservation status of listed threatened 

species/communities of concern will remain unchanged, as a 

result of the Project 

No evidence of soil compaction or soil 

erosion in areas of retained habitat as a 

result of the Project 

Habitat for MNES associated with the Project area will remain 

available within the Project area 

No fires caused by Project activities  Habitat for MNES associated with the Project area will remain 

available within the Project area 

A population of previously confirmed MNES (koala, greater 

glider, squatter pigeon and white-throated snapping turtle) 

persists within the Project area 

No excessive noise or vibration near 

known habitat or individuals 

Habitat for MNES associated with the Project area will remain 

available within the Project area 

A population of previously confirmed MNES (koala, greater 

glider, squatter pigeon and white-throated snapping turtle) 

persists within the Project area 

No vegetation smothering from dust 

deposition 

Habitat for MNES associated with the Project area will remain 

available within the Project area 
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Environmental management 

performance target 

Applicable environmental outcome  

No decline in water quality as a result of 

the Project 

No significant impacts to MNES within the Project area, outside 

of those approved by DoEE  

6.2. Environmental management measures 

A suite of management measures have been developed for the Project and have been provided for all 

threatened fauna, threatened flora and ecological community listed within this Plan. These mitigation 

and management measures are to be implemented throughout the relevant stages of the Project to 

protect all environmental values within the Project area As such, the mitigation and management 

measures provide a holistic approach to minimising potential impacts to MNES listed in this plan and 

have been provided collectively (Table 6-2).  

In addition to this suite of environmental management measures, there are additional and specific 

controls that are relevant to various MNES. These specific measures have been developed and will be 

implemented to ensure the most sensitive values are afforded appropriate protection and to deliver on 

the overarching environmental outcomes. Specific additional measures are presented in the species 

and community sub-plans present in Sections 7, 8 and 9.   
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Table 6-2: Environmental management measures  

Potential impact Performance target Management measure Project phase Project 

location  

Responsibility  

Vegetation clearing  No clearing outside approved 

Project area 

No direct loss of, or serious 

injury to MNES fauna 

individuals as a result of the 

Project 

No avoidable loss of MNES flora 

individuals as a result of the 

Project  

Suitably qualified personnel (e.g. fauna 

spotter-catcher) will undertake a pre-

clearance survey prior to the 

commencement of clearing and 

construction activities, in areas of 

known habitat.  

Pre-construction  Works area 

and suitable 

buffer 

OE environmental 

Officer 

Construction 

contractor 

Areas of proposed clearing will be 

demarcated prior to the 

commencement of clearing, with 

clearly flagged no-go zones. 

No-go zones will be established around 

active breeding places and any fauna 

habitat features to be retained.  

Pre-construction Works area 

and suitable 

buffer  

Construction 

contractor 

The clearing footprint and no-go zones 

are to remain adequately marked for 

the duration of clearing activities.  

Construction Works area Construction 

contractor 

Clearing is only to occur within 

approved areas. 

Construction Works area OE Environmental 

Officer  

Construction 

contractor 

Clearing is to be conducted in a 

sequential manner and in a way that 

directs escaping individuals away from 

clearing activities and into adjacent 

areas of habitat.  

Construction Works area Construction 

contractor  

A suitably qualified person will monitor 

all clearing works in known habitat. 

Construction  Works area Construction 

contractor 
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Potential impact Performance target Management measure Project phase Project 

location  

Responsibility  

Suitably qualified 

person  

Where threatened flora species are 

identified and cannot be avoided, 

approval shall be sought from DoEE to 

clear the plants 

Construction Works area OE Environmental 

Officer  

Degradation of habitat  No evidence of soil compaction 

or soil erosion in areas of 

retained habitat as a result of 

the Project  

Erosion and sedimentation control 

measures will be implemented during 

all construction activities, in 

accordance with the Erosion and 

Sedimentation Control Plan (Q-4500-

15- MP-1001) or a contractor Erosion 

and Sedimentation Control Plan that 

meets or exceeds the objective of the 

aforementioned plan to prevent 

erosion and control sediment on the 

site.  

Construction  Works area Construction 

contractor  

Vehicles access to potentially unstable 

ground (i.e. slopes, creeks, drainage 

lines, etc.) shall be restricted. 

Pre-construction  

Construction  

Operation  

Decommissioning 

Areas of 

unstable 

ground  

All personnel  

Vehicles and machinery to remain on 

approved and/or existing tracks to 

reduce soil compaction 

Construction  

Operation  

Works area Construction 

contractor  

Undertake remediation and 

rehabilitation of areas in accordance 

with the RRRMP 

Construction Areas within 

the works area 

that are to be 

rehabilitated  

OE Environmental 

Officer 

Construction 

contractor 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

 

 

Doc Ref: Q-8200-15-MP-1158  Revision: 4  Page 30 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

 

Potential impact Performance target Management measure Project phase Project 

location  

Responsibility  

No pollution of food resources 

or surface water sources by 

significant spill or leaks of 

hazardous materials.  

All hazardous materials will be 

managed in accordance with standard 

operating procedures for transport, 

handling and storage as per the 

requirements of AS-1940 

Hazardous materials are to be provided 

and stored in sealed, labelled 

containers, without leaks.  

Fuels and chemicals shall not be stored 

or handled within 200 m of 

waterbodies  

All vehicles and equipment to be 

cleaned in designated wash bays fitted 

with suitable pollution control 

equipment 

Construction  

Operation  

Works area Construction 

contractor  

Feral animals No increased evidence of feral 

predators within the Project 

area 

No domestic animals permitted within 

the Project area. 

Pre-construction 

Construction 

Operation  

Decommissioning  

Project area All OE personnel and 

contractors  

Undertake feral fauna control within 

cleared areas within the Project area 

in accordance with Biosecurity 

Management Plan.  

Construction 

Operation  

Works area  OE Environmental 

Officer 

Construction 

contractor  

Weeds No new declared weed species 

or new weed infestations 

within the Project area, as a 

result of the Project 

A pre-disturbance walkthrough shall be 

undertaken by a suitably qualified 

person to validate existing weed 

presence. 

Weed infestations in the Project area 

shall be flagged and controlled prior to 

construction 

Construction  

Operation  

Project area OE Environmental 

Officer 

Construction 

contractor  
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Potential impact Performance target Management measure Project phase Project 

location  

Responsibility  

Implement management measures 

contained within the Biosecurity 

Management Plan 

Develop and implement clean on entry 

procedures for vehicles and machinery 

Establish vehicle wash down facilities 

to enable inspection and cleaning of 

vehicles prior to entry 

Bushfire No fires caused by Project 

activities  

All relevant construction and operation 

personnel to undertake training in fire 

prevention and management. 

All Project stages Project area OE HSE Supervisor  

Construction 

contractor  

All site vehicles to be supplied with 

appropriate fire control equipment, 

which will be regularly replenished and 

maintained 

Construction  Works area Construction 

contractor  

Smoking and cigarette lighters only 

permitted in designated smoking areas. 

All Project stages Project area All personnel  

Develop and implement hazardous 

materials storage, handling and 

disposal procedures  

Construction 

Operation 

Decommissioning  

Works area Construction 

contractor  

No burning of cleared vegetation Construction Works area Construction 

contractor  

Hot works permits will be followed at 

all times 

Construction Works area Construction 

contractor  

Vehicle strike No direct loss of, or serious 

injury to MNES fauna 

individuals as a result of the 

Project 

All construction and operation 

personnel to undergo induction training 

on the fauna values of the Project area 

and vehicle speed limits 

Construction  

Operation 

Works area OE Site Manager 

Construction 

contractor  
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Potential impact Performance target Management measure Project phase Project 

location  

Responsibility  

Implement speed limits within the 

Project area, which all vehicle and 

machinery that travels by road must 

adhere to 

Entrapment/entanglement No direct loss of, or serious 

injury to MNES fauna 

individuals as a result of the 

Project 

The length of open trench will be 

minimised and backfilling must be 

undertaken progressively.  

Duration of open excavations 

(including must be minimised and 

backfilled immediately following 

completion of construction 

Fauna egress (e.g. ramp, matting, 

ladder) will be installed in all 

excavations left open overnight 

Fauna refuge will be installed for any 

excavations left open overnight 

Prior to backfilling, the excavation or 

trench must be inspected for presence 

of fauna and evidence of burrowing 

fauna or breeding places. If fauna 

present, a fauna spotter catcher must 

relocate the animal. 

The use of “night caps” will be 

implemented over ends of welded pipe 

to prevent the ingress of wildlife 

Pipes will be strung with gaps to allow 

for fauna movement across the line of 

the pipe 

Minimise the use of barb-wire when 

erecting fencing, where possible. 

Construction Works area Construction 

contractor  
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Potential impact Performance target Management measure Project phase Project 

location  

Responsibility  

When using barb-wire, the top strand 

will be high tensile steel (non barbed-

wire) to avoid fauna getting caught and 

tangled in the barbs. 

Install reflectors on fencing to deter 

fauna interaction  

Noise and vibration No excessive noise or vibration 

near known habitat or an 

individuals 

Correctly functioning noise attenuation 

devices (e.g. mufflers) must be 

installed and maintained on all 

equipment brought and used during 

construction activities to minimise 

noise pollution disturbance to species 

habitat. 

Ensure all vehicles and machinery are 

serviced and maintained to minimise 

machinery noise and vibration  

Construction  

Operation 

Works area Construction 

contractor  

Dust emissions No vegetation smothering from 

dust deposition  

Appropriate dust controls (including 

but not limited to water carts, non-

toxic stabilisers, vehicle covers, or 

other) to be implemented throughout 

construction as required to prevent 

and minimise dust impacts to sensitive 

receptors and the surrounding 

environment 

Watering of roads and disturbed areas 

during construction activities  

Enforcing vehicle speed limits  

Regular cleaning of vehicles 

Construction  

Operation 

Works area Construction 

contractor  

Changes in water quality 

or resources  

No decline in water quality as a 

result of the Project 

Avoid vegetation clearing near or 

within ephemeral waterways when rain 

is falling  

Construction  

Operation 

Works area Construction 

contractor  
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Potential impact Performance target Management measure Project phase Project 

location  

Responsibility  

Erosion and sedimentation control 

measures will be implemented during 

all construction activities, in 

accordance with the Erosion and 

Sedimentation Control Plan (Q-4500-

15-MP-1001), to ensure that all 

receiving environments are not 

adversely impacted by run-off from 

construction activities. 

Implement dust control measures as 

required  

CSG water will be managed in 

accordance with the CSG Water 

Management Plan. 

Construction 

Operation 

Project area OE Environmental 

Officer 
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6.3. Monitoring, triggers and corrective actions 

The monitoring measures have been designed to ensure all stages of the Project are consistent with 

the environmental management measures. The monitoring measures are outlined in Table 6-3. 

Monitoring will measure the success of the management measures in accordance with performance 

targets and overarching environmental outcomes.  

If monitoring indicates that performance targets are not being achieved contingency actions will be 

enacted, as identified in Table 6-3.   
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Table 6-3:Monitoring measures, triggers and corrective actions   

Performance target Monitoring activity Timing / Frequency Responsibility Trigger Corrective action  

No clearing outside 

approved Project 

area 

Ongoing monitoring of clearing 

footprint compliance.  

Ongoing OE Enviro Clearing outside the 

approved area is 

identified. 

1. Stop work in relevant area. 

2. Investigate and complete an 
incident report.  

3. Report to regulators as 
required (with notice of 
proposed corrective action). 

4. Implement corrective actions, 
including rehabilitation where 
required. 

Inspection of adequacy of 

demarcation of all approved 

boundaries for vegetation 

removal to ensure nearby 

sensitive habitat areas are not 

impacted 

Weekly Construction 

contractor  

Clearing extent is not 

clearly delineated  

Features to be retained 

have not been identified 

or delineated 

1. Stop work in relevant area. 

2. Investigate and complete an 
incident report.  

3. Implement corrective actions, 
including the amendment of 
clearing boundaries. 

No avoidable loss of 

MNES flora 

individuals as a 

result of the Project 

Targeted pre-clearance surveys 

to identify presence of any MNES 

flora individuals  

Prior to ground 

disturbance and 

vegetation clearing. 

Ecologist  Population(s) of 

threatened flora species 

not previously recorded, 

are found within the 

Project area. 

1. Provide for the interim 
protection of newly recorded 
species. 

2. Report the occurrence(s) to 
relevant authorities.  

3. Investigate opportunities to 
avoid or minimise impacts.  

4. If avoidance is not possible, 
investigate options for 
mitigating impact and follow 
appropriate regulatory 
procedures 

No direct loss of, or 

serious injury to 

MNES fauna 

individuals as a 

result of the Project 

Targeted pre-clearing survey to 

identify presence of any MNES 

fauna individuals  

Prior to ground 

disturbance and 

vegetation clearing. 

Qualified and 

licensed fauna 

spotter 

A MNES fauna species 

found within the Project 

area 

1. Stop work in immediate area if 
animal is still in construction 
area. 

2. Allow opportunity for animal to 
leave construction area or 
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Performance target Monitoring activity Timing / Frequency Responsibility Trigger Corrective action  

where appropriate qualified 
fauna handler to relocate to 
adjacent habitat. 

3. Recommence work with 
minimum working widths in 
ROW only.  

4. In the event that the 
threatened fauna species has 
not been recorded in the 
Project area before: 

a. Assess likely extent of 
habitat for Threatened 
species. 

b. Investigate opportunities 
to prevent or minimise the 
impact to recorded fauna 
such as evaluating 
potential to relocate 
temporary construction 
areas, access roads, camps 
or any other infrastructure 
that there is potential to 
shift at this stage of 
planning and construction. 

c. Report finding and 
management approach to 
DoEE  

No direct loss of, or 

serious injury to 

MNES fauna 

individuals as a 

result of the Project 

A qualified and licensed fauna 

will monitor clearing activities in 

areas of MNES fauna habitat to 

ensure clearing is being 

undertaken in sequential manner, 

inside demarcated areas and in 

accordance with any relevant 

approval conditions 

Daily during 

vegetation clearing 

Qualified and 

licensed fauna 

spotter 

Injury or death of 

conservation significant 

vertebrate fauna as a 

result of vehicle 

collision, or other 

Project activity 

1. Investigate cause. 

2. Undertake appropriate 
remedial action (e.g. 
contacting a nominated carer 
to assess possible rescue and 
rehabilitation of the animal) as 
required. 

3. Report as an Incident. 
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Performance target Monitoring activity Timing / Frequency Responsibility Trigger Corrective action  

Inspection of fencing to identify 

any entangled fauna 

Inspection of open excavations 

and trenches 

Daily in works area 

and weekly in other 

Project areas  

Construction 

contractor 

4. Revise procedures and 
education / induction programs 
as required to prevent 
reoccurrence. 

5. Collate reports of any such 
incidents for reporting as per 
Section 7 

Random visual inspection of 

vehicle movements to monitor 

compliance with speed limits 

Ongoing Construction 

contractor  

No evidence of soil 

compaction or soil 

erosion in areas of 

retained habitat as 

a result of the 

Project  

Visual inspection of watercourse 

crossings and retained habitat 

areas for evidence of instability, 

compaction or erosion 

Weekly during 

construction 

Construction 

contractor 

Instability or compaction 

of watercourse beds and 

banks or areas of 

retained habitat  

1. Investigate cause (e.g. vehicle 
movements) 

2. Remediate through 
stabilisation or ripping, as 
required 

3. Maintain remediated area 

4. Review vehicle access to beds 
and banks, if required  

5. Monitor bed and banks and 
maintain remediated area 

Visual inspection for erosion and 

of erosion control devices (e.g. 

silt fences).  

Formation of erosion in 

areas of retained habitat  

1. Investigate cause. 

2. Undertake maintenance as 
required.  

3. Reinstate erosion control 
measures such as appropriate 
to prevent further erosion 

4. Adaptive management  

No pollution of food 

resources or surface 

water sources by 

significant spill or 

leaks of hazardous 

materials.  

Inspect on-site machinery and 

equipment for leaks/releases 

Daily during 

construction 

Construction 

contractor  

Release of hazardous 

material in excess of 

80 L and/or within 100 

m of a waterbody 

1. Identify source of spill 

2. Exclude workforce and public 
from affected area 

3. Stop leak or spill, where 
practicable 

4. Implement containment and 
control to prevent dispersal of 

Inspect integrity of bunding and 

containment areas to ensure they 

are functional 

Monthly or after 

spill event 

Construction 

contractor  
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Performance target Monitoring activity Timing / Frequency Responsibility Trigger Corrective action  

Inspect spill kits to ensure 

adequately stocked 

hazardous materials (including 
booms to prevent dispersal 
downstream if necessary) 

5. Stop leak or spill, where 
practical.  

6. Capture and contain hazardous 
materials 

7. Remediate affected area in 
consultation with relevant 
authorities 

8. Engage wildlife rescue service 
to treat any injury fauna 

9. Review hazardous materials 
procedures and report incident 

No increased 

evidence of feral 

predators within the 

Project area 

Monitoring of feral predator 

populations in Project area. 

Monitoring can include track, scat 

and photo monitoring.  

Baseline and annual  OE Enviro  Significant increase in 

pest population present 

in operational areas 

1. Investigate cause of increased 
pest animal populations 

2. Revise the pest animal control 
measures outlined in the 
Biosecurity Management Plan   

3. If necessary increase the 
intensity and frequency of the 
pest animal control measures 
detailed in the Biosecurity 
Management Plan  

4. Review and audit the pest 
animal control measures to 
evaluate their effectiveness 
and revise the measures 
accordingly. 

Quarterly visual 

inspections for 

evidence of feral 

fauna activity 

Construction 

contractor 

Evidence of feral fauna 

activity  

No new declared 

weed species or new 

weed infestations 

Vehicle and equipment checks to 

observe for evidence of 

appropriate wash-down practise 

Ongoing Construction 

contractor  

Presence of new weed 

species in the Project 

area, or the spread of 

1. Weeds identified by 
construction staff during 
construction should be 
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Performance target Monitoring activity Timing / Frequency Responsibility Trigger Corrective action  

within the Project 

area, as a result of 

the Project 

Opportunistic observation for 

evidence of appropriate wash-

down practices 

existing weed species to 

previously uninfested 

areas. 

reported to the Project 
Environmental Advisor to 
ensure appropriate 
management.  

2. Identified WoNS within the 
Project area shall be destroyed 
through targeted weed 
management efforts. 

3. Actively control weed 
outbreaks in previously 
uninfested areas within the 
Project area, in consultation 
with the relevant authorities. 

4. Review weed control program 
and relevant procedures (e.g. 
vehicle hygiene procedures) 
and modify as required to 
prevent further incursions or 
spread of weeds. 

Weed infestation checks 

throughout construction and 

operational areas to monitor for 

the presence of new weeds, and 

the spread of existing weeds. 

Monthly during 

construction and 

operation 

OE Enviro 

Construction 

contractor  

No fires caused by 

Project activities  

Daily review of rural fire 

notifications 

Monitor weather conditions and 

fire rating to assess fire risk 

Daily Construction 

contractor  

Project-induced fire 
activity 

1. In the event of a project-
inducted fire activity (including 
hot spots or fire), activate and 
implement fire control 
(including on-site response and 
notification of emergency 
response authorities, as 
required). 

2. Investigate and complete an 
incident report.  

3. Implement appropriate 
measures to avoid re-
occurrence. 

4. Rehabilitate vegetation in the 
affected area, as required 

Monitor fire control equipment to 

ensure in good working order and 

sufficient supply  

Weekly Construction 

contractor 

Opportunistic observation for 

evidence of ignition sources or 

fire hazards.   

Maintain records of fires and near 

misses including cause, 

date/time, location, response, 

outcome 

Ongoing  Construction 

contractor  
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Performance target Monitoring activity Timing / Frequency Responsibility Trigger Corrective action  

No excessive noise 

or vibration near 

known habitat or an 

individual 

Monitoring of and noise and 

vibration levels throughout 

construction and operations  

As required during 

construction and 

operation  

Construction 

contractor 

Monitoring reveals noise 

levels are above 

acceptable levels. 

Monitoring reveals 

vibration impacts have 

occurred (e.g. to 

threatened fauna 

habitats). 

1. Investigate cause  

2. Report to relevant government 
agency as needed 

3. Implement corrective actions, 
such as servicing vehicles, 
refitting attenuation devices, 
as required  

No vegetation 

smothering from 

dust deposition  

Visual inspection to monitor dust 

emissions required. This includes 

inspections of vegetation for 

deposition.  

Monitor implementation of 

watering unsealed 

roads/disturbed areas  

Monitor compliance with vehicle 

speed limits 

Opportunistic and 

ongoing during 

construction and 

operations  

Construction 

contractor  

Where excessive 

airborne dust is 

generated  

Where visible dust 

sedimentation on 

sensitive vegetation is 

observed 

A combination of one or more of 

the following shall be implemented 

as required: 

1. Increase frequency of watering 
activities where necessary. No 
run-off should be generated 
from application. Applications 
shall be frequent enough to 
provide persistent dust 
suppression. 

2. Cover vehicles with dust 
emitting loads (except when 
loading and unloading). 

3. Review appropriateness of 
vehicle speed limits and reduce 
in necessary 

4. Water spraying of nearby 
sensitive vegetation will occur 
if visible dust sedimentation is 
observed 

5. Physical barriers such as bunds 
or windbreaks will be 
constructed around dust 
generating stockpiles where 
required. 
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Performance target Monitoring activity Timing / Frequency Responsibility Trigger Corrective action  

No decline in water 

quality as a result of 

the Project 

Visual inspection of surface water 

within the vicinity construction 

activities 

Daily during 

construction 

Construction 

contactor  

Increase in turbidity 

(visual) 

Increase in suspended 

solids from sample 

collection 

Release of discharged 

water that does not 

meet approved 

discharge criteria  

Uncontrolled release of 

discharged water 

1. Investigate cause 

2. Undertake maintenance and 
remediation as required (e.g. 
remove accumulated material, 
reinstall erosion and sediment 
control devices) 

In-situ water quality monitoring 

at surface water resources within 

the vicinity of construction 

activities 

Monthly OE Enviro  
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7. Threatened Fauna Species Sub-plans 

Species specific management sub-plans have been developed for the following threatened fauna species: 

Mammals 

• koala (Phascolarctos cinereus) 

• greater glider (Petauroides volans) 

• northern quoll (Dasyurus hallucatus) 

• large-eared pied bat (Chalinolobus dwyeri) 

• Corben’s long-eared bat (Nyctophilus corbeni) 

Birds 

• squatter pigeon (southern subspecies) (Geophaps scripta scripta) 

Reptiles  

• collared delma (Delma torquata) 

• Dunmall’s snake (Furina dunmalli) 

• yakka skink (Egernia rugosa) 

• white-throated snapping-turtle (Elseya albagula) 

The sub-plans have been developed to provide an understanding the threatened fauna species, their 

presence within the Project area and potential impacts from the Project. A suite of management measures 

(Section 6.2) and associated monitoring measures (Section 6.3) has been developed for the Project and 

is applicable to all threatened fauna species listed above. Where relevant, additional species-specific 

management and monitoring measures have been provided within the sub-plans to adequately account for 

Project impacts.  

Each threatened species has been described in terms of the following: 

• Legal status (Commonwealth and Queensland) 

• Ecology and distribution including biology and known habitat  

• Known population and habitat within the Project area  

• Threats and impacts 

• Management and mitigation  

• Monitoring  
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7.1. Koala (Phascolarctos cinereus) 

 

Koala (Photo: Lone Pine Sanctuary n.d) 

7.1.1. Legal status 

Environment Protection and Biodiversity Conservation Act 1999: Vulnerable 

Nature Conservation Act 1992: Vulnerable 

7.1.2. Ecology and distribution  

Endemic to Australia, the koala is widespread in coastal and inland areas from north-east Queensland to 

the Eyre Peninsula in South Australia, with a continuous distribution across a range extending over 

approximately one million square kilometres (Martin & Handasyde 1999) koala populations are often 

separated by cleared land or unsuitable habitat (Martin & Handasyde 1999; NSW DECC 2008). The current 

overall population size of koalas across Australia is unknown, although estimates in Queensland has been 

given as 100,000 to 300,000 individuals. A decline in its population has been witnessed across its range, 

with Queensland alone experiencing a decrease of approximately 43% - from an estimated population of 

295,000 individuals in 1990 to 167,000 in 2010 (DoEE 2018d). 

In Queensland, koalas have been recorded in many biogeographic regions including the Einasleigh Uplands, 

Wet Tropics, Desert Uplands, Central Mackay Coast, Mitchell Grass Downs, Mulga Lands, Brigalow Belt, 

South Eastern Queensland and Channel Country (Patterson 1996). They occupy wet forests along the coast, 

sub-humid woodlands in southern and central regions, and eucalypt woodlands along watercourses in semi-

arid environments of western regions (Melzer et al. 2000). 
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Figure 7-1: Koala Distribution (DoEE 2017) 

Biology 

A tree-dwelling (arboreal) marsupial, the Koala is medium-sized with a stocky body, large rounded ears, 

sharp claws and variable but predominantly grey-coloured fur. Males generally are larger than females and 

there is a gradient in body weight, with larger individuals in the southern states and smaller individuals in 

the north of their range within northern Queensland. The average body weight of males reflects this 

gradient, whereas males in Queensland, on average, weigh 6.5 kg and males in Victoria weigh 12 kg. In 

the north of their distribution, koalas tend to have shorter, silver-grey fur, whereas those in the south 

have longer, thicker, brown-grey fur (Martin & Handasyde 1999). 

Female koalas can produce up to one offspring each year, between October and May (McLean 2003). 

Offspring stay in the pouch for 6 to 8 months and remain dependent on the mother, riding on its back, 

until 12 months of age. The generation length of koalas is estimated to be between 6 to 8 years (Phillips 

2000). Adult females may live for more than 15 years and adult males for more than 12 years (Martin & 

Handasyde 1999). 

In preferred habitat, the home range of females is approximately one hectare, whereas that of males is 

between 1 and 1.5 ha, varying with age and size. Where habitat quality is poor, these home ranges can 

overlap with other individuals and are often larger. Koalas are generally solitary and will only be observed 

together during breeding season from September to February (Strahan 1998). 

Habitat 

Koalas inhabit a range of temperate, sub-tropical and tropical forest, woodland and semi-arid communities 

dominated by species from the genus Eucalyptus (Martin & Handasyde 1999). This habitat is readily 

available within the Project area. The distribution of koalas is also affected by altitude (limited to <800 

m ASL), temperature, leaf moisture in the drier areas of their range (Munks et al. 1996) and proximity to 

watercourses (Melzer et al. 2000).  

Potential food trees occurring within the Project area include Eucalyptus tereticornis, E. camaldulensis, 

E. populnea, E. melanophloia, E. orgadophila, E. crebra, E. coolabah, E. exserta, E. chloroclada, E. 

fibrosa, E. longirostrata and Corymbia citriodora (Appendix E of GHD 2013). 

Koala habitat consists of woodland and open forests that contain suitable food trees – these are 

predominantly Eucalypt species (DoEE 2018d). Koala habitat for the inland populations (< 800 mm of 

rainfall) is typically comprised of the following (TSSC 2012): 

• Woodlands/forests with koala food trees that have reliable access to soil moisture. 

• Remnant or regrowth Box/Red Gum woodlands formed on heavier soils, particularly on riparian 

areas.  

• Fragmented and sparsely distributed woodlands, shrublands and forests in modified agricultural-

grazing landscapes or in the vicinity of rural towns – although, there are some larger patches of 

habitat as well.  
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Koalas are rather sedentary, only changing trees up to a few times a day (DoEE 2018d). As such, direct 

observation of the species during daylight hours can be difficult, especially when the species occurs in 

low densities.   

Ongoing habitat loss and fragmentation, vehicle strikes, predation by domestic and feral animals are a 

major threat to the koala population. Maintaining lower density, fragmented or linear roadside 

vegetation is also important to the persistence of the species; these strips of vegetation provide habitat 

linkage and allow for koala dispersal (TSSC 2012; DoEE 2018d). 

7.1.3. Koala within the Project area 

The koala was recorded on two occasions during field surveys of the Project area (ELA 2018). Evidence of 

the species’ occurrence throughout the Project area in the form of scats and scratches was also observed 

on several occasions (ELA 2018).  

Habitat critical to the survival of the species and an important population of koala occurs within the 

Project area (ELA 2018). 

The referral guidelines define koala habitat as woodlands containing two or more known koala food tree 

species within a contiguous landscape (DoEE 2014). Areas within the Project area which meet this 

definition include both remnant and regrowth extents of the following habitat types:   

• Dry eucalypt woodland with shrubby understorey 

• Eucalyptus fibrosa grassy woodland  

• Open woodland on floodplains  

• Fringing riparian forest  

• Open woodland on sandstone upland / plateaux with open understorey 

• Sandstone cliff lines / escarpment  

• Valleys and plains  

• Woodlands on fine-grained sediments  

• Poplar box woodlands on coarse-grained sediments 

Within the Project area, refuge habitat has been defined only as vegetation occurring within areas with 

reliable soil moisture (i.e. habitat types: Open woodlands on floodplains, Valleys and plains and Fringing 

riparian forest) and where primary food or secondary food trees are dominant in the canopy. Foraging 

habitat has been defined as the habitat types including: Dry eucalypt woodland with shrubby understorey, 

Eucalyptus fibrosa grassy woodland, Open woodland on sandstone upland / plateaux with open 

understorey, Sandstone cliff lines / escarpment, Woodlands on fine-grained sediments and Poplar box 

woodlands on coarse-grained sediments where a koala food tree was observed.  

Based on the above definitions, a combined total of 17,643.49 ha of koala habitat occurs within the Project 

area, comprising of 1,771.63 ha of refuge habitat and 15,871.86 ha of foraging habitat.  

7.1.4. Threats and impacts  

There is currently no recovery plan for the koala; however, the approved Conservation Advice 

(DeSEWPAC 2012) identifies key threats and priority conservation objectives. 

The key threats from the approved conservation advice for the species include: 

• loss and fragmentation of habitat due to vegetation clearing 

• loss of individuals as a result of vehicle strike 

• disease including Chlaymida, which increases decline and extinctions in small isolated populations 

and reduces reproductive potential (NSW DECC 2008), and also Koala Retrovirus which is 

transmitted genetically (by inheritance) from parents to offspring 

• predation by dogs (DSEWPaC 2012).  

Potential impacts on the koala from the Project are described in Table 7-1. 
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Table 7-1: Potential Impacts to the koala from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of refuge and foraging habitat 

Fragmentation of foraging and refuge habitat resulting in 

loss of connectivity between suitable habitats within the 

Project area 

Construction  

Operation  

Predation by feral animals  Increased access to habitat by feral predators and 

possible increased predation by wild dogs and dingoes 

Construction 

Operation 

Decommissioning 

Vehicle strike Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction 

Operation 

Decommissioning 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal cutting, vehicle exhaust), and 

altered fire regimes 

Construction  

Operation 

Decommissioning  

Weeds Introduction or spread of weeds causing an increase in 

fuel load and degradation of habitats 

Construction 

Operation   

Noise and Vibration  Loss of useable habitat and behavioural disruptions due 

to noise and vibration disturbance  

Construction 

Operation 

Decommissioning 

Entrapment/Entanglement Injury or mortality due to entrapment in trenches and/or 

entanglement in fence lines  

Construction 

Operation 

Decommissioning 

Dust emissions  Particulate emissions may reduce habitat quality for 

Koalas in and immediately adjacent to the Project area 

Construction  

Operation  

Changes in water resources  Loss of surface water resources due to changes in 

hydrology throughout the Project area 

Construction  

Operation  

Changes in water quality  Contamination of surface water resources from 

sediments and/or unintentional discharge or leak of CSG 

water 

Construction  

Operation 

Contaminants (e.g. 

chemicals and fuel)  

Contamination of food and surface water resources by 

pollutants  

Construction  

Operation  

 

7.1.5. Mitigation and management measures 

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to koala. Additional species-specific measures are related to where known koala habitat trees need to be 

removed. In this instance, the following measures will be implemented:  

• Habitat trees will be inspected by a spotter-catcher to determine occupancy. Where a koala is 

present, the spotter-catcher will encourage the koala to leave by reasonable means or capture 

and relocate it in the local environment prior to felling and trimming;  

• Habitat trees will be felled gently or lowered to the ground and trees will be left for a short 

period of time on the ground to give any koala trapped in the trees an opportunity to escape 

before further processing of the trees. After this time the spotter-catcher will thoroughly check 

the tree to ensure there are no injured koalas; 
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• Displaced koalas will be relocated to a suitable area of habitat provided they did not sustain any 

injuries. Any injured koala will be taken to receive veterinary attention immediately;  

• Once recovered, koalas will be relocated to an area of similar habitat in proximity to the 

disturbance area. 

7.1.6. Species monitoring 

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for the koala. Additional species-specific monitoring measures to 

be implemented include population and habitat monitoring to ensure a population of koala remains in the 

Project area and that their habitat is not degraded by Project activities.  

Population surveys will involve spotlighting and call playback in pre-determined areas of koala habitat, as 

well as opportunistic searches during daylight hours whilst undertaking other monitoring activities.  

Habitat monitoring will involve establishing monitoring transects (50 m x 100 m) in areas of koala habitat 

within the Project area but outside of the Project disturbance footprint. The following data will be 

captured at each monitoring transect:  

• A directional photo along transect, to provide a representative view of the overall, general 

condition of the vegetation and how it changes over time 

• Evidence of koala (scratches, scats, direct observation)  

• Species of koala food tree present and Koala food tree abundance 

• Food tree percent in canopy  

• Declared plant identification and percentage of cover of each within transect 

• A summary of the overall health and condition of vegetation 

• Identification of any damage resulting from pest animals, machinery access, erosion or fire 

Timing and frequency  

The monitoring is to be undertaken by an ecologist or other suitably qualified person. The optimal time 

for direct observation survey of koala is between August and January as this is when koala activity is 

generally at a peak and breeding females area easily observed.  

Monitoring will be undertaken annually during construction, then 5-yearly during operation. 

Performance criteria  

The information collected as part of the monitoring program will be used to determine if performance 

criteria have been met. The performance criteria have been developed in reference to the overarching 

environmental outcomes, as well as approved conservation advice and listing advice for koala. The 

performance criteria include: 

• Continued presence of koala within the Project area.  

• No increase >10% in weed cover within a patch of koala habitat  

• No unplanned disturbance to a protected and retained koala habitat 

Corrective actions  

The performance criteria listed above provide an indicator of the effectiveness of management measures 

and also provide a trigger for the implementation of corrective actions. In the event that performance 

criteria are not being met, the following corrective actions will be implemented:  

• Decline in koala numbers 

- Undertake additional surveys to confirm the results of annual monitoring 

- Investigate the possible cause of species reduction (including assessment of external factors 
such as drought)  

- Assess retained habitat (using habitat monitoring results) to determine if there is a reduction 
in habitat quality, which could be causing a decline in numbers  
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- Undertake remedial actions based on possible causes of decline 

• Increase in the presence of weeds or feral animals 

- Review the pest control measures outlined in the Biosecurity Management Plan  

- Assess the effectiveness of any herbicides being used for weed control to determine if any 
weeds are becoming resistant. Increase application rates or change herbicide type as 
necessary  

- Increase pest animal control for target species where necessary in accordance with the 
Biosecurity Management Plan  

• Unplanned disturbance to koala habitat as a result of Project activities outside of the disturbance 

footprint 

- Remediate the area in accordance with Remediation, Rehabilitation, Recovery and Monitoring 
Plan  

- Review any fire protection measures that may have failed due to fire  
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7.2. Greater glider (Petauroides volans)  

 

Greater glider (© Pavel German) 

7.2.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999: Vulnerable  

Nature Conservation Act 1992: Vulnerable  

7.2.2. Ecology and distribution  

Greater glider is restricted to eastern Australia, occurring from the Windsor Tableland in north Queensland 

through to central Victoria (Wombat State Forest), with an elevation range from sea level to 1200 m above 

sea level (TSSC 2016). An isolated inland subpopulation occurs in the Gregory Range west of Townsville, 

and another in the Einasleigh Uplands (TSSC 2016). Since European settlement, it is not likely that the 

range of this species occurs in has changed; although, localised occupancy has significantly decreased as 

a result of habitat clearing (TSSC 2016b). 

The species is mostly restricted to eucalypt forests and woodlands. Its preferred habitat includes taller, 

montane, moist eucalypt forests with relatively old trees that have an abundance of hollows; an increased 

presence of this species is correlated with a greater abundance of suitable tree hollows. It also favours a 

diversity of eucalypt species due to seasonal variation in its preferred tree species (TSSC 2016b). Within 

the southern Brigalow Belt the species is largely confined to large forested tracts (e.g. Carnarvon, 

Expedition Ranges, Barakula State Forest, Blackdown Tableland and adjoining areas) (ALA 2017). As this 

species is forest-dependent it has been previously identified as a conservation priority species for the 

southern Brigalow Belt (EPA 2002). 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi81eySs5bUAhUKnpQKHfNCBvsQjRwIBw&url=http://australiannature.com/?gallerytag=greater-glider&psig=AFQjCNFqocyPsaZ9HiR1odeeRlZIBNCblQ&ust=1496191849963298
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Figure 7-2: Greater Glider Distribution (DoEE 2017) 

Biology 

With a head and body length of 35-46 cm and a long furry tail measuring 45-60 cm, the greater glider is 

the largest gliding possum in Australia (TSSC 2017). It has large furry ears and a short snout. Its tail is not 

prehensile.  

The species fur colour varies from white or cream to dark browns.  

Habitat 

The species is largely restricted to eucalypt forests and woodlands (TSSC 2016). During the day, the species 

shelters in tree hollows, with a particular selection for large hollows in large, old trees (TSSC 2016). It is 

typically found in highest abundance in taller, montane, moist eucalypt forests with relatively old trees 

and abundant hollows (TSSC 2016). In response to seasonal variations in key resources, the greater glider 

exhibits a degree of flexibility in their social structures and mating systems. The species is an arboreal 

nocturnal marsupial; it shelters in tree hollows during the day, preferring bigger hollows in large, old trees. 

They tend to use a small number of ‘primary dens’ but will use as many hollows as they have available to 

them. Additionally, they appear to use hollows opportunistically, indicating that minor reductions in 

hollow-bearing trees may not impact on localised populations. The species is the largest of the Australian 

gliding possum species, with a head and body length of 35-46 cm and a tail of 45-53 cm. As such, it requires 

a hollow entrance of a minimum of 80 mm, with internal hollow measurements reaching 250 x 250 mm 

(TSSC 2016b). 

The species has a relatively small home-range of 1-4ha. Modelling suggest that they require suitable habitat 

of at least 160km₂ to maintain viable populations (TSSC 2016). Although the greater glider has a relatively 

small home range, the species can be sensitive to fragmentation as it impacts on their capability to 

disperse. As a result, they have a low persistence in small forest fragments. They also exhibit poor dispersal 

tendencies across non-native vegetation, which adds to localised pressures. Aside from habitat loss as a 

result of clearing and fragmentation, fire and some forestry activities are also threats to the survival of 

this species (TSSC 2016b). 

7.2.3. Greater glider within the Project area  

During targeted ecological surveys (ELA 2018) 13 greater glider individuals were observed on 12 

occasions across the study area. The species was observed in two distinct habitat types, seven 

individuals within Fringing Riparian Forest and six individuals within Open woodland on sandstone upland 

/ plateau. 

Confirmed, potential and marginal habitat was identified for greater glider and includes:  

• Breeding, denning, foraging and dispersal (confirmed and potential habitat) – the species prefers 

remnant eucalypt forest for denning, therefore remnant woodlands or forests were considered 

suitable denning habitat for the species. As the species requires a diversity of eucalypts to forage, 

and generally forages near denning sites (has a low dispersal ability), foraging, dispersal and 
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denning was grouped as one habitat utilisation for the species. Habitat assessments conducted 

during the field survey found that vegetation communities dominated or co-dominant by 

Angophora floribunda, A. leiocarpa, Eucalyptus populnea, E. tereticornis, E. orgadophila and 

Corymbia citriodora contained hollow-bearing trees suitable for denning by greater glider. Where 

areas of lower suitability (i.e. ironbark dominant communities) were surrounded by confirmed / 

likely habitat, these areas were also included as denning, foraging and dispersal habitat for the 

species; and 

• Marginal habitat – where eucalypt species were dominant in the tree layer habitat, however, were 

dominated by eucalypt species which generally possess smaller sized hollows (i.e. ironbark’s) or 

where habitat assessments identified infrequent hollows. These areas possess lower habitat 

quality for the species due to the presence of smaller, infrequent hollow-bearing trees.   

Based on the above definitions, a combined total of 17,625.78 ha of greater glider habitat occurs within 

the Project area, comprising of 16,215.89 ha of breeding, denning, foraging and dispersal habitat and 

1,409.89 ha of marginal habitat. 

Habitat critical to the survival of the species and an important population of greater glider was also 

determined as likely to occur within the Project area.  

7.2.4. Threats and impacts  

The greater glider has been impacted appreciably since European settlement through vegetation 

clearing. There is currently no recovery plan or threat abatement plan for the greater glider; however, 

the approved Conservation Advice (TSSC 2016) identifies key threats and priority conservation 

objectives. 

The ongoing key threats identified in the approved conservation advice for the species (TSSC 2016) 

include: 

• Habitat loss and fragmentation 

• Too intense or frequent fires 

• Timber production 

• Climate change causing water stress in eucalypt forests 

• Barbed wire fencing causing entanglement 

• Hyper-predation by owls  

• Competition by sulphur-crested cockatoos 

• Phytophthora root fungus related decline of Eucalypt forest 

Primary conservation action identified in the approved conservation advice (TSSC 2016) include: 

• Reduce the frequency and intensity of prescribed burns 

• Identify appropriate levels of patch retention, habitat tree retention and logging rotation in 

hardwood production 

• Protect and retain hollow-bearing trees, suitable habitat and habitat connectivity 

Potential impacts on the Greater Glider from the Project are described in Table 7-2. 

Table 7-2: Potential Impacts to the greater glider from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss and fragmentation of breeding, denning, 

foraging and dispersal habitat 

Construction  

Operation  

Vehicle strike Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction 

Operation 

Decommissioning 
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Threat Potential impact associated with the Project Project Phase  

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal cutting, vehicle exhaust), and 

altered fire regimes 

Construction  

Operation 

Decommissioning  

Weeds Introduction or spread of weeds causing an increase in 

fuel load and degradation of habitats 

Construction 

Operation   

Noise and Vibration  Loss of useable habitat and behavioural disruptions due 

to noise and vibration disturbance  

Construction 

Operation 

Decommissioning 

Entanglement Injury or mortality due to entanglement in barb-wire 

fencelines 

Construction 

Operation 

Decommissioning 

Dust emissions  Particulate emissions may reduce habitat quality for 

Greater Gliders in and immediately adjacent to the 

Project area 

Construction  

Operation  

Changes in water resources  Loss of surface water resources due to changes in 

hydrology throughout the Project area 

Construction  

Operation  

Changes in water quality  Contamination of surface water resources from 

sediments and/or unintentional discharge or leak of CSG 

water 

Construction  

Operation 

Contaminants (e.g. 

chemicals and fuel)  

Contamination of food and surface water resources by 

pollutants  

Construction  

Operation  

7.2.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential 

impacts to greater glider Species-specific measures Additional species-specific measures are related to 

where known greater glider habitat trees need to be removed. In this instance, the following measures 

will be implemented: 

• Non-hollow bearing trees will be removed before hollow-bearing trees, allowing greater glider an 

opportunity to self-relocate from the habitat trees. This applies in the instance when the species 

cannot be relocated, and it is evident that an animal exists within the trees;  

• Habitat trees will be inspected by a spotter-catcher to determine occupancy. Where a greater 

glider is present, the spotter-catcher will encourage the Koala to leave by reasonable means or 

capture and relocate it in the local environment prior to felling and trimming;  

• Habitat trees will be felled gently or lowered to the ground and trees will be left for a short 

period of time on the ground to give any greater glider trapped in the trees an opportunity to 

escape before further processing of the trees. After this time the spotter-catcher will thoroughly 

check the tree to ensure there are no injured greater gliders; 

• Displaced greater gliders will be relocated to a suitable area of habitat provided they did not 

sustain any injuries. Any injured greater glider will be taken to receive veterinary attention 

immediately;  

• Once recovered, greater glider will be relocated to an area of similar habitat in proximity to the 

disturbance area. 

7.2.6. Species monitoring 

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for greater glider. Additional species-specific monitoring measures 
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to be implemented include population and habitat monitoring to ensure a population of greater glider 

remains in the Project area and that their habitat is not degraded by Project activities.  

Population surveys will involve spotlighting in pre-determined areas of greater glider habitat.  

Habitat monitoring will involve establishing monitoring transects (50 m x 100 m) in areas of greater glider 

habitat within the Project area but outside of the Project disturbance footprint. The following data will 

be captured at each monitoring transect:  

• A directional photo along transect, to provide a representative view of the overall, general 

condition of the vegetation and how it changes over time 

• Presence or abundance of tree hollows  

• Hollow abundance per ha  

• Hollow size class  

• A summary of the overall health and condition of vegetation 

• Identification of any damage resulting from pest animals, machinery access, erosion or fire 

Timing and frequency  

The monitoring is to be undertaken by an ecologist or other suitably qualified person. There are no seasonal 

considerations for greater glider, with population surveys able to be undertaken at any time during the 

year.  

Monitoring will be undertaken annually during construction, then 5-yearly during operation. 

Performance criteria  

The information collected as part of the monitoring program will be used to determine if performance 

criteria have been met. The performance criteria have been developed in reference to the overarching 

environmental outcomes, as well as approved conservation advice and listing advice for greater glider. 

The performance criteria include: 

• Continued presence of greater glider within the Project area.  

• No unplanned disturbance to a protected and retained greater glider habitat 

Corrective actions  

The performance criteria listed above provide an indicator of the effectiveness of management measures 

and also provide a trigger for the implementation of corrective actions. In the event that performance 

criteria are not being met, the following corrective actions will be implemented:  

• Decline in greater glider numbers 

- Undertake additional surveys to confirm the results of annual monitoring 

- Investigate the possible cause of species reduction (including assessment of external factors 
such as drought)  

- Assess retained habitat (using habitat monitoring results) to determine if there is a reduction 
in habitat quality, which could be causing a decline in numbers  

- Undertake remedial actions based on possible causes of decline 

• Increase in the presence of weeds or feral animals 

- Review the pest control measures outlined in the Biosecurity Management Plan  

- Assess the effectiveness of any herbicides being used for weed control to determine if any 
weeds are becoming resistant. Increase application rates or change herbicide type as 
necessary  

- Increase pest animal control for target species where necessary in accordance with the 
Biosecurity Management Plan  

• Unplanned disturbance to greater glider habitat as a result of Project activities outside of the 

disturbance footprint 
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- Remediate the area in accordance with Remediation, Rehabilitation, Recovery and Monitoring 
Plan  

- Review any fire protection measures that may have failed due to fire  



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4  Page 56 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

7.3. Northern quoll (Dasyurus halucatus)  

 

Northern quoll (Photo: Australian Wildlife Conservancy 2017) 

7.3.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999: Endangered 

Nature Conservation Act 1992: Least Concern  

7.3.2. Ecology and distribution  

This species is found from south-eastern Queensland to the northern Western Australian coast (Hill & Ward 

2010). The distribution of this species is not continuous across northern Australia (Hill & Ward 2010). Many 

populations of this species have experienced severe declines and in some instances become locally extinct 

over the last two decades (Hill & Ward 2010) (refer to Figure 7-3). 

The northern quoll was once distributed across northern Australia, from Western Australia to south-east 

Queensland. Today, the species exists in the Pilbara, Kimberley, parts of the Northern Territory and near-

coastal Queensland – an estimated 75% reduction in its range from 1900 to 1990. Remaining populations 

are associated with rocky areas. Historically common across northern Australia, the distribution and 

population of this species has changed dramatically over time, with significant population declines 

coinciding with the introduction of the Bufos marinus (Cane Toad) (DoEE 2018e). 
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Figure 7-3: Northern Quoll Distribution (DoEE 2017) 

Biology 

This species is the smallest of Australia’s four quoll species, with a body length of 249-370 mm, a tail 

length of 202-345 mm and weight of 240-1,120 g (Australian Wildlife Conservancy 2017). Males are larger 

than females and occupy home ranges of approximately 100 ha, overlapping several smaller home ranges 

occupied by females. Northern quolls have a pointed snout, reddish brown fur with a cream underside and 

white spots on its back and rump. It is a solitary carnivorous marsupial and is mostly nocturnal. They have 

short life spans; males live to approximately 1 year and females live up to a maximum of 3 years. Quolls 

become sexually mature at the age of one and mate during June to August (Australian Wildlife Conservancy 

2017). Males do not survive to breed a second year (males expend considerable energy fighting other 

males), whilst females live for two of three years. Females can raise a litter up to eight young.  

Quolls are opportunistic omnivores and consume a variety of prey, including beetles, grasshoppers, spiders, 

scorpions and centipedes. They also prey on a range of vertebrates including the northern brown 

bandicoot, the common brushtail possum, rats, sugar gliders, microbats, quails, birds (and their eggs), 

reptiles and frogs (including Cane Toads). Fruit, nectar, carrion and human refuse can also be a part of 

their diets (TSSC 2005).  

Habitat  

Habitat for the northern quoll is diverse across its extent and has been defined as: 

• Shelter (potential habitat) – areas of extensive rocky outcrops, large sandstone boulders and 

escarpments. Shelter habitat is important for breeding and refuge from fire and/or predation 

(DoE, 2016).  

• Foraging and dispersal (potential habitat) – woodlands and fertile valleys that comprise of 

predominant native vegetation within 1 km of shelter habitat. These areas occur on low hills, 

valleys and alluvial flats surrounding shelter habitat. This vegetation includes habitat types Open 

woodland on sandstone upland, Sandstone cliff lines, rocky outcrops or escarpments, Cypress pine 

woodlands (remnant), Poplar box woodlands on coarse-grained sediments, Eucalyptus fibrosa 

grassy woodland, and Dry eucalypt woodland with shrubby understorey. Little is understood about 

the characteristics of foraging or dispersal habitat for the northern quoll. However, on current 

knowledge, foraging or dispersal habitat is recognised to be any land comprising predominantly 

native vegetation in the immediate area (i.e. within 1 km) of shelter habitat, quoll records or 

land comprising predominately native vegetation that is connected to shelter habitat within the 

range of the species (DoE 2016).   

Research conducted by Woinarski et al. (2008) revealed that northern quoll declines in Queensland have 

largely been in lowland, less rugged areas (Hill and Ward 2010). Another survey found that the most 

abundant populations on the Queensland coast correlated with areas that had large boulders (Foster and 

Oakwood pers. comm. 2008) (Hill and Ward 2010). 
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Aside from poisoning by the Cane Toad, factors that have led to reductions in this species includes loss of 

habitat, changes in vegetation structure, the introduction of exotic herbivores, frequent fires, especially 

in northern Australia, and increased predation post fire (TSSC 2005). 

7.3.3. Northern quoll within the Project area  

No direct observations were made or evidence of northern quoll identified during field surveys (ELA 2018). 

The species was likely to have been previously present throughout the Project area due to the extensive 

areas of potential habitat (rocky outcrops and continuous boulder lines). However, due to the presence of 

cane toads and subsequent consequences of their inhabitancy (poisonings through consumption) and 

presence of feral cats (predation), local declines / extinctions have likely occurred within the Project 

area.  

The closest known confirmed record of northern quoll was over 135 km north-west of the NWDA, recorded 

in 2000 at the Mount Moffatt section of Carnarvon National Park (Eddie & Oakwood 2002). Two individuals 

were captured at a distinctive outcrop of Precipice Sandstone overlooking the Maranoa River and rising 

above the surrounding sandplain to an altitude of 740 m (Eddie & Oakwood 2002).  An anecdotal record of 

northern quoll was recorded during a diurnal field survey conducted in January 2016, in which one 

individual was reported to have been observed in dense ground cover of exotic grasses within a cleared 

area adjacent to an existing access track in NWDA (ERM 2017). There is some uncertainty surrounding the 

validity of this record (ERM 2017). 

Habitat providing shelter (i.e. potential denning habitat) is wide-spread throughout the Project area due 

to the presence of sandstone escarpments and vegetated valleys. Based on the definitions of habitat 

critical to the survival of the species, as described in DoE (2016), 17,531.16 ha of habitat critical to the 

survival of the species occurs within the Project area, comprising of 3,096.36 ha of shelter habitat and 

14,434.80 ha of foraging and dispersal habitat. 

The appropriate survey effort conducted has determined that there is unlikely to be a high density of 

northern quoll due to the lack of any evidence of the species being present (ELA 2018). As such, the Project 

area is unlikely to support an important population of northern quoll. 

7.3.4. Threats and impacts  

There are a number of key threats to northern quoll, identified in both the Commonwealth Listing Advice 

(TSSC 2005) and the adopted National Recovery Plan for the Northern Quoll (Ward 2010). These include: 

• Lethal toxic ingestion of Cane Toad toxin 

• Predation by feral fauna 

• Inappropriate fire regimes 

• Habitat degradation 

• Habitat loss due to land clearing 

• Predation following fire 

• Inappropriate grazing regimes 

Potential impacts on the northern quoll from the Project are described in Table 7-3. 

Table 7-3: Potential Impacts to the northern quoll from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of shelter (denning) and foraging and 

dispersal habitat 

Construction  

Operation  

Predation by feral animals Increased access to habitat by feral predators and 

possible increased predation by wild dogs and dingoes 

Construction 

Operation 

Decommissioning 

Vehicle strike Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction 

Operation 
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Threat Potential impact associated with the Project Project Phase  

Decommissioning 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal cutting, vehicle exhaust), and 

altered fire regimes 

Construction  

Operation 

Decommissioning  

Weeds Introduction or spread of weeds causing an increase in 

fuel load and/or degradation of habitat by inhibiting 

movement and hunting ability 

Construction 

Operation   

Noise and Vibration  Loss of useable habitat and behavioural disruptions due 

to noise and vibration disturbance  

Construction 

Operation 

Decommissioning 

Entrapment/Entanglement  Injury or mortality due to entrapment in trenches and/or 

entanglement in fencelines 

Construction 

Operation 

Decommissioning 

Changes in water resources  Loss of surface water resources due to changes in 

hydrology throughout the Project area 

Construction  

Operation  

Changes in water quality  Contamination of surface water resources from 

sediments and/or unintentional discharge or leak of CSG 

water 

Construction  

Operation 

Contaminants (e.g. 

chemicals and fuel)  

Contamination of food and surface water resources by 

pollutants  

Construction  

Operation  

 

7.3.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential 

impacts to northern quoll. Specific mitigation and management measures to minimise impacts to 

northern quoll will include: 

• Relocation of hollow-bearing logs which may provide denning habitat to areas adjacent to 

disturbance  

• No impacts to occupied shelter habitat, with a 100 m buffer between the shelter habitat and 

ground disturbance to be implemented if northern quoll is detected. Ground disturbance can 

continue outside of the 100 m buffer.  

7.3.6. Species monitoring 

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for northern quoll. There are no additional species-specific 

monitoring measures to be implemented.  
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7.4. Large-eared pied bat (Chalinolobus dwyeri)  

 

Large-Eared Pied Bat (Photo: © T. Reardon n.d) 

7.4.1. Legal status  

Environment Protection and Biodiversity Conservation Act: Vulnerable  

Nature Conservation Act 1992: Vulnerable  

7.4.2. Ecology and distribution  

The historic distribution of the large-eared pied bat is poorly known, but it has been suggested that there 

has been a decline in available habitat for this species. The current distribution of this species is also 

poorly known. Indicative mapping of the distribution of the large-eared pied bat (Hoye and Schultz 2008, 

DoEE 2018f) implies a broad distribution through north-eastern New South Wales and south-eastern 

Queensland. Records indicate that it ranges from Shoalwater Bay, north of Rockhampton, Queensland, 

south to Ulladulla, NSW; however, within this distribution the species appears to be patchily present and 

generally uncommon (DERM 2011). It has been proposed that the species is far more restricted within its 

range than previously understood. (DoEE 2018f; TSSC 2010).  

Most of its distribution is within NSW. Most published records of the species are distributed within the 

sandstone uplands of the Sydney Basin and north-west slopes of New South Wales (DERM 2011, DoEE 2018f). 

In Queensland, no targeted surveys have been undertaken for this species and the exact size and 

distribution is unknown; although current records are known from sandstone escarpments in the Carnarvon, 

Expedition Ranges and Backdown Tablelands, and it is expected that these areas support the majority of 

Queensland’s population of this species. In these areas, populations seem to depend on the presence of 

roosts in volcanic rock types. Records within Queensland are very patchy and are generally associated with 

uplands of either sedimentary or volcanic geology (DERM 2011, DoEE 20178f). The species is reported 

patchily from the Main Range and Scenic Rim, Cania Gorge, Expedition Range, Carnarvon Range, Blackdown 

Tableland and the Shoalwater Bay area (DERM 2011, ALA 2017, DEHP 2017c, and Boobook 2017b) (refer to 

Figure 7-4). No maternity roost sites have been recorded in Queensland (DoEE 2018f).  

Large-eared Pied Bat tends to exist in small populations across its distribution, with colonies rarely 

comprising more than 50 individuals. A higher abundance of this species is associated with areas dominated 

by sandstone escarpments – the majority of records are located within several kilometres of cliff lines or 

rocky terrain. The proximity of a fertile woodland habitat, particularly box gum woodland or 

river/rainforest corridors, also appears to be an important factor. The species tends to roost in the 

escarpment and forage in the close by fertile forests and woodlands; although, roosting has also been 

detected in disused mine shafts, caves, overhangs and disused nests (DoEE 2018f). 
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Figure 7-4: Large-eared pied bat Distribution (DoEE 2017) 

Biology 

The large-eared pied bat is a small to medium-sized black bat measuring approximately 10 cm including 

the head and tail with long ears. It has broad white lateral stripes that join to form a V-shape. 

Females give birth, commonly to twins in November, and the young are independent by late February 

(Churchill 1998). Nursery roosts are abandoned by adult female bats in late March. 

The species forages on insects caught within forests and woodlands within several kilometres of roost sites. 

Observational data and the wing structure characteristics of the species indicate that it is a highly 

manoeuvrable low speed flier foraging below the canopy (Hoye and Schultz 2008, DERM 2011). This 

suggests that the species may be less likely to forage over areas of cleared vegetation or low (young) 

regrowth though it is known to utilise narrow strips of vegetation connecting larger areas of remnant 

vegetation (DoEE 2018f, Boobook 2017b). 

Habitat 

Large-eared pied bat are forest dwellers. They are found in tall open eucalypt forest with an understorey 

of scattered small trees and palms (Churchill 1998). The large-eared pied bat is dependent on the presence 

of suitable roost and breeding sites with adjacent foraging habitat (DERM 2011, DoEE 2018f). A higher 

abundance occurs in areas dominated by sandstone escarpments with nearby forests and woodlands, 

particularly box gum woodland or river/rainforest corridors. The species is also known to use disused mine 

shafts, caves, overhangs and abandoned Fairy Martin (Petrochelidon ariel) nests and may sometimes use 

tree hollows.  

Available evidence indicates that requirements for breeding are more specific, with maternity sites 

located in domed-roof caves of sufficient size and depth to provide appropriate thermal qualities and 

sufficient room for young to practice flying (DoEE 2018f, Boobook 2017b). 

High-relief areas in Land Zone 10 (coarse-grained sedimentary rocks) (Sattler and Williams 1999) provide 

potential roost sites for this species (Boobook 2017b).  

In south-eastern Queensland, the species seems to be more associated with higher altitude moist forests 

and adjacent rainforest, while most records from New South Wales are from dry and wet sclerophyll forest 

including callitris forests, tall open eucalypt forests with a dry understorey, sub-alpine woodland, and 

sandstone outcrop country. 

7.4.3. Large-eared Pied Bat within the Project area  

A total of 5 suspected (“probable” confidence level) large-eared pied bat calls were recorded at two sites 

within the Project area (ELA 2018). No live-captures occurred, despite the live-trapping effort exceeding 

the minimum number of trap-nights (16 trap-nights over 4 days) stipulated within the Survey Guidelines 

for Australia’s threatened bats (DEHWA 2010).  
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Notwithstanding the lack of species detection, the Project area is still likely to contain both roosting and 

foraging habitat for the species due the presence of vast extents of sandstone cliffs and woodlands 

throughout the Project area. Further, the species was recorded approximately 20 km to the north of NEDA 

during a survey conducted in 2013 (GHD 2013), in which the habitat is broadly connected to the Project 

area.  

Habitat for the species was defined in terms of the following potential habitat:  

• Roosting (potential habitat) – areas of sandstone cliffs occurring with woodlands or open forests 

(habitat type Sandstone cliff lines / escarpment) 

• Foraging (potential habitat) – woodlands and valleys (habitat types: Open woodland on sandstone 

upland / plateaux with open understorey, Dry eucalypt woodland with shrubby understorey, 

Cypress Pine woodlands and Valleys and plains) occurring within 1 km of roosting habitat.  

Based on the definitions a total of 17,304.75 ha of species habitat occurs within the Project area which is 

comprised of 3,096.36 ha of roosting habitat and 14,208.39 ha of foraging and dispersal habitat. This 

habitat is considered habitat critical to the survival based on the definitions described in the National 

recovery plan for the large-eared pied bat Chalinolobus dwyeri (DERM 2011).  

Given the Project area is dominated by sandstone escarpments (habitat types ‘Sandstone cliff lines, rocky 

outcrops or escarpment’ and ‘Open woodland on sandstone upland / plateau’), there is potential that an 

important population of large-eared pied bat occurs within the Project area.  

7.4.4. Threats and impacts  

The approved Recovery Plan for the large-eared pied bat identifies the following as key threats to the 

species: 

• Destruction and interference with maternity and other roosts 

• Mining of roosts 

• Mine induced subsidence of cliff lines 

• Disturbance from human recreational activities 

• Disturbance from livestock and feral animals 

• Predation by introduced predators 

• Vegetation in the proximity of roosts 

• Fire 

• Loss of genetic diversity  

The approved Conservation Advice for the large-eared pied bat identifies the following as likely threats 

to the species: 

• Habitat loss and fragmentation for agriculture and extractive industries 

• Increased fire frequency 

• Reduction in hollow availability 

• Exposure to agrichemicals 

• Livestock grazing 

• Predation by feral animals 

Potential impacts on the large-eared pied bat from the Project are described in Table 7-4.  

Table 7-4: Potential Impacts to the large-eared pied bat from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of roosting and foraging and dispersal habitat 

Habitat fragmentation  

Construction  

Operation  



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4  Page 63 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

Threat Potential impact associated with the Project Project Phase  

Predation by feral animals Increased access to habitat by feral predators and 

possible increased predation by feral cats 

Construction 

Operation 

Decommissioning 

Vehicle strike Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction 

Operation 

Decommissioning 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal cutting, vehicle exhaust), and 

altered fire regimes 

Construction  

Operation 

Decommissioning  

Weeds Introduction or spread of weeds causing an increase in 

fuel load 

Construction 

Operation   

Noise and Vibration  Loss of useable habitat and behavioural disruptions due 

to noise and vibration disturbance  

Physical damage to roost due to vibration impacts.  

Construction 

Operation 

Decommissioning 

Entanglement  Injury or mortality due to entanglement in fencelines Construction 

Operation 

Decommissioning 

Light emissions  Disturbance to nocturnal foraging patterns due to 

altered lighting  

Disruption to nocturnal dispersal when individuals travel 

between roosts 

Construction  

Operation  

7.4.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to large-eared pied bat. Additional specie-specific management measures to be implemented include:  

• Pre-clearance surveys for active roosts (caves rock overhangs and crevices) for Project activities 

that occur between October and March, to capture the breeding season. Surveys are to be 

undertaken by a suitably qualified person.  

- Should a roost be identified (during pre-clearance assessments or other means), a 100 m 
construction buffer (no-go zone) must be established between ground disturbance and the 
active roost 

• Dispersal of a bat roost requires an assessment process and authorisation from relevant State 

government agencies. For instances where a roost requires clearing, the relevant assessment 

process must be undertaken and approval obtained prior to clearing 

• Minimise lighting installations and night time lighting as far as practicable, including avoiding 

night time construction when feasible.  

- Should roosting colonies be identified, adjacent to infrastructure requiring lighting, light 
shields should be fitted to prevent light spillage into colonies, where possible, to prevent 
impact on roost sites. 

• Direct lighting away from known roosts and areas of retained suitable habitat.  

7.4.6. Species monitoring 

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for large-eared pied bat. Should a roost of large-eared pied bat be 

identified, monitoring of the species occurrence within the 100 m construction buffer (no-go zone) will be 
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conducted to determine its continued occurrence. There are no additional species-specific monitoring 

measures to be implemented. 
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7.5. Corben’s long-eared bat (Nyctophilus corbeni)  

 

Corben’s long-eared bat (Photo: © T. Reardon n.d) 

7.5.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999: Vulnerable  

Nature Conservation Act 1992: Vulnerable   

7.5.2. Ecology and distribution  

The distribution of Corben’s long-eared bat is scattered and mostly confined to the Murray-Darling Basin, 

although there are some records outside of this area (DoEE 2018). Approximately 30% of the total 

distribution of the species lies in Queensland, with records mostly occurring within the Brigalow Belt South 

Bioregion. There is little information available on the population and structure of this species (TSSC 2015). 

The Corben’s long-eared bat has a limited distribution that is restricted around the Murray-Darling Basin 

in south-eastern Australia. Even in this region its distribution is scattered, and it is rarely recorded. It 

occurs in far eastern South Australia, in areas north of the Murray River, east of Canegrass Station and 

south of the Barrier Highway (refer to Figure 7-5). 

 

Figure 7-5: Corben’s Long-eared Bat Distribution (DoEE 2017) 

Biology 

Corben’s long-eared bat is a medium-sized bat around 50 mm to 75 mm with a large head, broad muzzle 

and large ribbed ears. It is insectivorous and takes prey whilst flying, foliage gleaning or foraging along 

the ground. In flight it typically consumes beetles, bugs and moths but also takes grasshoppers and 
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crickets. It tends to forage in patches of trees in the landscape. In the day, it roosts solitarily, mostly in 

dead trees or dead branches. A study in NSW revealed that maternity colonies comprised of 10-20 

individuals and that it preferred to roost in dead ironbark, cypress and Bulloke trees. Current evidence 

suggests that roost sites are used for a single day and that this species covers large distances at night – 

consecutive roost sites were found to occur within four km (TSSC 2015). 

There is little information currently available on this species' reproductive biology. Pregnant and lactating 

females have been trapped in November in central-western New South Wales and Queensland suggesting 

a similar breeding cycle to other sympatric long-eared bat species (Schulz & Lumsden 2010). 

Habitat 

The species is known to be more abundant in extensive stands of vegetation in comparison to smaller 

woodland patches and is found to be much more abundant in habitats that have a distinct tree canopy and 

a dense, cluttered understorey layer (TSSC 2015). Areas with lower densities of hollows were also included 

as may provide connectivity between potential habitats types and be occasionally utilised whilst the 

species travels between roost sites, travelling up to 4 km per night (TSSC 2015).   

This species is reliant upon tree hollows and decorticating bark for roosting purposes. The species roosts 

in a new hollow each day and travels approximately 5 km per night.  

Preferred inland woodland vegetation types inhabited by the species, include the following (TSSC 2015): 

• Box/ironbark/cypress pine woodlands 

• Allocasuarina luehmannii (Bulloke) woodlands 

• Acacia harpophylla (Brigalow) woodland 

• Casuarina cristata (Belah) woodland 

• Angophora leiocarpa (Smooth-bark apple) woodland 

• Eucalyptus camaldulensis (River red gum forest) 

• Eucalyptus largiflorens (Black-box woodland) 

• Mallee trees 

7.5.3. Corben’s Long-eared Bat within the Project area  

Corben’s long-eared bat was not detected within the Project area, despite the live trapping effort 

exceeding the minimum number of trap nights recommended in the Survey Guidelines for Australia’s 

threatened bats (DEWHA 2010), however, due to the close-proximity of a recent record (approximately 

5km north of NEDA, recorded in 2014) and the presence of suitable habitat, the species has been assessed 

as likely to occur within the Project area.  

Habitat for the species was defined in terms of the following potential habitat:  

• Breeding, roosting, foraging and dispersal (potential habitat) – large tracts of remnant drier 

woodland have distinct tree canopy and a dense, cluttered understorey layer and a high 

abundance of fissures / loose bark and/or hollows for roosting (habitat types: Acacia or belah 

open forest, cypress pine woodlands, Dry eucalypt woodland with shrubby understorey, Open 

woodland on sandstone upland / plateaux with open understorey, Sandstone cliff lines, rocky 

outcrops or escarpment, Woodlands on fine-grained sediments, Poplar Box woodlands on coarse-

grained sediments, Eucalyptus fibrosa grassy woodland, Woodland on floodplains, Fringing 

riparian forest and Valleys and plains). 

 

Based on the above habitat definition, a total of 19,083.49 ha of potential breeding, roosting, foraging 

and dispersal habitat occurs within the Project area, which assessments determined is likely to comprise 

of habitat critical to the survival of species.  

Due to the lack of uncertainty regarding species population and lack of detection, the precautionary 

principle has been applied and it has been assumed that the Project area contains a significant population 

of the species.  
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7.5.4. Threats and impacts  

The is currently no Recovery Plan for Corben’s long-eared bat; however, the approved Conservation Advice 

identified the following as likely key threats to the species:  

• Habitat loss and fragmentation for agriculture and extractive industries 

• Increased fire frequency 

• Reduction in hollow availability 

• Exposure to agrichemicals 

• Livestock grazing 

• Predation by feral animals 

Potential impacts on Corben’s long-eared bat from the Project are described in Table 7-5. 

Table 7-5: Potential Impacts to Corben’s long-eared bat from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of roosting and foraging and dispersal habitat 

Habitat fragmentation  

Construction  

Operation  

Predation by feral animals Increased access to habitat by feral predators and 

possible increased predation by feral cats 

Construction 

Operation 

Decommissioning 

Vehicle strike Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction 

Operation 

Decommissioning 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal cutting, vehicle exhaust), and 

altered fire regimes 

Construction  

Operation 

Decommissioning  

Weeds Introduction or spread of weeds causing an increase in 

fuel load 

Construction 

Operation   

Noise and Vibration  Loss of useable habitat and behavioural disruptions due 

to noise and vibration disturbance  

Physical damage to roost due to vibration impacts.  

Construction 

Operation 

Decommissioning 

Entanglement  Injury or mortality due to entanglement in fencelines Construction 

Operation 

Decommissioning 

Light emissions  Disturbance to nocturnal foraging patterns due to 

altered lighting  

Disruption to nocturnal dispersal when individuals travel 

between roosts 

Construction  

Operation  

 

7.5.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to Corben’s long-eared bat. Additional species-specific management measures to be implemented include:  

• Pre-clearance surveys for active roosts (hollow bearing trees / loose bark / fissures) for Project 

activities that occur between October and April, to capture the breeding season. Surveys are to 

be undertaken by a suitably qualified person.  
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- Should a roost be identified (during pre-clearance assessments or other means), the hollow 
should be left overnight, with a 100 m construction buffer (no-go zone) t be established 
between ground disturbance and the active roost. Ground disturbance can occur around the 
roost outside of the buffer no-go zone.  

- The roost (hollow) should be left overnight, so the species can relocate. The buffer no-go 
zone can be removed the following morning after inspection by a suitably qualified person and 
ground disturbance can occur throughout the area.  

• Dispersal of a bat roost requires an assessment process and authorisation from relevant State 

government agencies. For instances where a roost requires clearing, the relevant assessment 

process must be undertaken and approval obtained prior to clearing 

• Minimise lighting installations and night time lighting as far as practicable, including avoiding 

night time construction when feasible.  

- Should roosting colonies be identified, adjacent to infrastructure requiring lighting, light 
shields should be fitted to prevent light spillage into colonies, where possible, to prevent 
impact nursery sites. 

• Direct lighting away from known roosts and areas of retained suitable habitat.  

7.5.6. Species monitoring 

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for Corben’s long-eared bat. As the species moves from roost to 

roost each day, there are no additional species-specific monitoring measures to be implemented.  



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4  Page 69 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

7.6. Squatter pigeon (Geophaps scripta scripta)  

 

Squatter pigeon (Photo: © Boobook n.d) 

7.6.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999: Vulnerable  

Nature Conservation Act 1992: Vulnerable  

7.6.2. Ecology and distribution  

The distribution of the squatter pigeon (southern) expands from Burdekin-Lynd divide in the southern 

region of Cape York Peninsula to the Border Rivers region of northern NSW, and from the east coast to 

Hughenden, Longreach and Charleville, Queensland. The southern boundary of the known distribution of 

this species has been contracting northwards. There have been no official records in New South Wales 

since the 1970s and the species has declined greatly in southern Queensland (refer to Figure 7-6). Due to 

obvious declines in the subspecies in southern Queensland and northern NSW in recent decades, the 

smaller, isolated sub-populations south of the Carnarvon Ranges in Central Queensland are considered 

important sub-populations. Populations of the subspecies remains strong in some areas, including the 

population north of the Carnarvon Ranges in Central Queensland. Recent records between Injune and the 

Carnarvon Ranges indicate that the squatter pigeon (southern) found in this region also forms a part of the 

northern, continuous sub-population (DoEE 2018g). 

 

Figure 7-6: Squatter Pigeon Distribution (DoEE 2017) 
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Biology 

This is a medium‐sized, ground‐dwelling pigeon with a conspicuous black‐and‐white pattern on its face and 

throat, and a broad white stripe on either side of the brown body. The southern subspecies has a bluey 

colour surrounding its eyes. It flies fast with quick wingbeats and tilting glides; feeds on the ground on a 

wide range of seeds, particularly legumes and grasses, including introduced pasture plants (Higgins & 

Davies 1996). 

Squatter pigeons breed any time of the year with a peak between May‐June. They nest in a depression 

scraped into the ground beneath shelter, usually laying two eggs, and forage for seeds (including those of 

improved pasture species) on bare ground between sparse grasses (Crome 1976; Frith 1982). 

Habitat 

Habitat of the squatter pigeon (southern) is typically open forests to sparse open woodlands and scrubs 

that contain the following features (DoEE 2018g): 

• an overstorey dominated by Eucalyptus, Corymbia, Acacia or Callitris species  

• remnant, regrowth or relatively modified vegetation communities 

• A water source within 3 km 

Well-drained, gravelly, sandy or loamy soils are indicative of natural foraging habitats for the squatter 

pigeon (southern). Such soil landscapes support the open-forest to woodland communities with tussock-

grassy understories that are their preferred foraging and breeding habitats (DoEE 2018g). 

The subspecies is mostly sedentary or locally nomadic, depending on resource availability. It uses 

vegetation corridors to access permanent water sources in nearby areas. It is often seen in pairs or small 

groups of around 20 birds (DoE, 2018). The species is often observed traversing gravel tracks and foraging 

in sparse grassy woodlands. Sandy areas dissected by gravel ridges are preferred and burnt areas are 

frequented (Frith 1982).  

7.6.3. Squatter pigeon within the Project area  

Several observations of the species have been observed within the Project area (ELA 2018). The southern 

boundary of the known distribution of the squatter pigeon (southern) is contracting northwards (DoEE 

2018g). All sub-populations occurring south of the Carnarvon Ranges in Central Queensland are considered 

to be important sub-populations of the subspecies (Squatter Pigeon Workshop 2011). As the Project area 

is south of the Carnarvon Ranges, and the species was identified during baseline ecological surveys (ELA 

2018) an important population of the subspecies occurs in the Project area.  

Breeding habitat for the species within the Project area is defined as:  

• Areas supporting remnant or regrowth open-forest to sparse, open-woodland or low-woodland 

dominated by Eucalyptus, Corymbia, Acacia or Callitris species vegetation occurring on sandy or 

gravelly soils within 1 km of permanent water sources (Squatter pigeon workshop 2011).  

• Within the Project area, suitable water sources occur on lower, gentle slopes and plateaus of 

sandstone ranges (equivalent to Queensland Regional Ecosystem Land Zone 10) and alluvial clay 

soils on river or creek flats (presented by Queensland Regional Ecosystem Land Zone 3) (DoEE, 

2018g) and consist of farm dams occurring throughout the Project area, water bodies associated 

with Eurombah, Scott and Slatehill Creeks, as well as wetlands and billabongs occurring to the 

south of NEDA.  

• The ground cover vegetation of breeding habitat consists of patchy native grasses (dominated by 

Dicthanthium sericeum, Themeda triandra, Aristida species, Bothriochloa decipiens and 

Ancistrachne uncinulata) comprising 10 to 40% of the ground-cover layer, with the remainder 

consisting of bare ground or gravelly substrate. Within these areas, non-native ground cover 

occurrence is low (less than 10%) ground cover.  

Foraging habitat for the species within the Project area is defined as: 

• Areas supporting remnant or regrowth open forest to sparse, open-woodland or low-woodland 

dominated by Eucalyptus, Corymbia, Acacia or Callitris species vegetation occurring on sandy or 

gravelly soils within 3 km of permanent water sources.  
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• The ground cover vegetation of foraging habitat consists of patchy native grasses comprising 10 to 

40% of the ground-cover layer, with the remainder consisting of bare ground or gravelly substrate. 

Within these areas, non-native ground cover occurrence is low (less than 10%) ground cover. 

Dispersal habitat for the species within the Project area is defined as:  

• Any forest or woodland occurring between patches of foraging or breeding habitat which facilities 

movement between patches of foraging habitat, breeding habitat and/or permanent water 

sources. This includes vegetation where the groundcover layer has been thinned through current 

land-use practices in a way that suits the species.  

• Highly modified or degraded habitats, including cleared areas which are within 100 metres of 

remnant trees or patches of habitat. 

Based on the above habitat definitions, 5,191.24 ha of breeding habitat, 9,590.44 ha of foraging habitat 

and 5,376.16 ha of dispersal habitat occurs within the Project area.  

7.6.4. Threats and impacts  

Threats to the species are both historical and current. The combined effect of habitat loss, degradation, 

and predation is thought to have caused historical species decline and continues to threaten the subspecies 

today (DoEE 2018g). 

There is currently no recovery plan for the squatter pigeon; however, the approved conservation advice 

(DoEE 2018g) identifies key threats and priorities conservation objectives. The key threats include: 

• Habitat loss and fragmentation due to clearing for agricultural purposes  

• Degradation of habitat by overstocking and overgrazing by domesticated herbivores (especially 

the sheep (Ovis species) and the cow (Bos species)) and degradation of habitat by invasive weeds 

such as Buffel Grass   

• Predation by birds of prey, snakes, the dingo (Canis lupus dingo), the fox (Vulpes vulpes) and 

the cat (Felis catus), with feral cats and fox likely to have the greatest impact upon the species 

• Drought and bushfires which may exacerbate the impacts of other threatening processes and 

contribute to, or accelerate, some population declines as a result 

• 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). 

Potential impacts on squatter pigeon from the Project are identified in Table 7-6. 

Table 7-6: Potential Impacts to squatter pigeon from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of breeding, foraging and dispersal habitat.  

Fragmentation of foraging and dispersal habitat resulting 

in loss of connectivity between suitable habitat within 

the Project area. 

Construction  

Operation  

Degradation of habitat Loss of food resources due to grazing by domesticated 

and introduced herbivores (i.e. cattle and rabbits).  

Construction  

Operation  

Predation by feral animals Increased access to habitat by feral predators and 

possible increased predation by wild dogs, dingoes and 

feral cats 

Construction 

Operation 

Decommissioning 

Vehicle strike Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction 

Operation 

Decommissioning 
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Threat Potential impact associated with the Project Project Phase  

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal cutting, vehicle exhaust), and 

altered fire regimes 

Construction  

Operation 

Decommissioning  

Weeds Introduction or spread of weeds causing an increase in 

fuel load and/or degradation of habitat by outcompeting 

food resources in and adjacent to the Project area.  

Construction 

Operation   

Noise and Vibration  Loss of useable habitat and behavioural disruptions due 

to noise and vibration disturbance  

Construction 

Operation 

Decommissioning 

Entrapment/Entanglement Injury or mortality due to entrapment in trenches and/or 

entanglement in fence lines 

Construction 

Operation 

Decommissioning 

Dust emissions  Particulate emissions may reduce habitat quality for 

Squatter Pigeons in and immediately adjacent to the 

Project area 

Construction  

Operation  

Changes in water resources  Loss of surface water resources due to changes in 

hydrology throughout the Project area 

Construction  

Operation 

Changes in water quality  Contamination of surface water resources from 

sediments and/or unintentional discharge or leak of CSG 

water 

Construction  

Operation  

Contaminant (e.g. 

chemicals and fuels)  

Contamination of food and surface water resources by 

pollutants 

Construction  

Operation  

7.6.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential 

impacts to squatter pigeon. Additional species-specific management measures to be implemented 

include:  

• Surveys for active nests during pre-clearance surveys undertaken by a suitably qualified person 

- If an active nest is identified a suitably qualified person shall, where possible, leave the nest 
in place and modifying the clearing area until after eggs have hatches and hatchlings have left 
the nest  

- If leaving the nest in place is not possible, the suitably qualified person shall collect the eggs 
or carefully capture hatchlings/chicks and take measures to appropriately transfer them to a 
registered wildlife carer  

7.6.6. Species Monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for squatter pigeon. Additional species-specific monitoring 

measures are to be implemented to ensure a population of squatter pigeon remains in the Project area.  

Squatter pigeon monitoring will involve: 

• Driving transects along access tracks that are within 3 km of permanent water (to capture 

breeding, foraging and dispersal habitat) to flush potential squatter pigeons from their positions 

on the ground  

• Targeted waterhole watches for a minimum of 20 minutes at each selected site  

Timing and frequency  
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The monitoring is to be undertaken by an ecologist or other suitably qualified person. There are no seasonal 

considerations for squatter pigeon, with population surveys able to be undertaken at any time during the 

year. 

Monitoring will be undertaken annually during construction, then every 5-yearly during operation. 

Performance criteria  

The information collected as part of the monitoring program will be used to determine if performance 

criteria have been met. The performance criteria have been developed in reference to the overarching 

environmental outcomes, as well as approved conservation advice and listing advice for squatter pigeon. 

The performance criteria is the continued presence of squatter pigeon within the Project area.  

Corrective actions  

The performance criteria listed above provide an indicator of the effectiveness of management measures 

and also provide a trigger for the implementation of corrective actions. In the event that performance 

criteria are not being met, the following corrective actions will be implemented:  

• Decline in squatter pigeon numbers 

- Undertake additional surveys to confirm the results of annual monitoring 

- Investigate the possible cause of species reduction (including assessment of external factors 
such as drought)  

- Assess retained habitat (using habitat monitoring results) to determine if there is a reduction 
in habitat quality, which could be causing a decline in numbers  

- Undertake remedial actions based on possible causes of decline 
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7.7. Collared delma (Delma torquata)  

 

Collared Delma (Photo: © Queensland Museum n.d) 

7.7.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999: Vulnerable  

Nature Conservation Act 1992: Vulnerable  

7.7.2. Ecology and distribution  

Collared delma is a Queensland endemic species, restricted to south‐eastern Queensland, where it is 

patchily distributed from the western edges of Brisbane north to Blackdown Tableland and inland to the 

Mungallala area (refer to Figure 7-7). It has been recorded in just five sites: the Bunya Mountains, 

Blackdown Tablelands National Park, Expedition National Park, Western Creek near Millmerran and the 

Toowoomba Range. The population of the Collared Delma is difficult to estimate due to the high chance 

of disturbing the animal during surveying (rock-turning) and survey difficulty (rocky terrain) (DoEE 2018h). 

 

Figure 7-7: Collared Delma Distribution (DoEE 2017) 

No known populations live in the Project area, however, the species is cryptic and may occur within the 

Project area in suitable habitat. It is patchily distributed within its range (Peck 2012) with outlying 

populations scattered within the southern Brigalow Belt bioregion (ALA 2017). The Project area is within 

the modelled distribution for the species (DSEWPaC 2011c, Boobook 2017b). 
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Biology 

The collared delma is the smallest legless lizard, growing to a total length of 15 cm. Body colouration 

reddish brown with prominent black head and neck broken by narrow yellow bands (Porter 1998). 

The species feeds on insects and spiders, with small cockroaches the most common prey item. Some 

individuals have been captured in subterranean termite colonies (Davidson 1993; Porter 1998). 

Collared delma preys on insects and spiders, while cockroaches are its most common food. There is minimal 

knowledge about the home range or movements of the collared delma, although it is known to be active 

during the day (DoEE 2018h TSSC 2008b). 

Habitat 

Collared delma occupies a range of eucalypt woodlands and open forests and lives under surface rock, in 

leaflitter and woody debris (Wilson 2005, Peck 2012).  

Any important habitat is defined as any suitable habitat within the known/likely to occur distribution of 

the species and any suitable habitat that occurs between grazed and cropped areas, including road side 

reserves and stock route areas. 

Records within the southern Brigalow Belt (ALA 2017) are associated with sandstone uplands with diversity 

of dry woodland types and from alluvial REs (e.g. 11.3.2, 11.3.25) (Hines et al. 2000, DoEE 2018h).  These 

sites frequently have rocky substrates but may also have clay soils (Boobook 2017b). 

The Draft Recovery Plan for Brigalow Belt Reptiles (Richardson 2006) lists open-forests, woodlands and 

adjacent exposed rocky areas in Land Zones 3, 9 and 10 as the habitat for collared delma. 

7.7.3. Collared Delma within the Project area  

Collared delma was not detected within the Project area despite extensive searches including targeted 

searches, rock turning and pitfall trapping. Habitat for the species was defined in terms of the following 

potential habitat: 

• Shelter, foraging and breeding (potential habitat) – habitat types: Woodlands on floodplains, 

Valleys and plains, ‘Woodlands of fine-grained sediments, Sandstone cliff lines / escarpment and 

Open woodland on sandstone upland / plateaux possessing essential microhabitat features such as 

native grasses, mats of dense leaf litter, coarse woody debris and/or rocks. These habitat types 

contained a diversity of rock sizes in high quantities rock and dense leaf litter for shelter. The 

abundance of loose surface rock and native grasses were suitable for foraging.  

Based on the above definition, 16,126.78 ha of potential shelter, foraging and breeding habitat occurs 

within the Project area.  

Due to the cryptic nature of this species, the precautionary principle was applied and important habitat 

for this species was presumed to occur within the Project area. As important habitat is regarded as 

surrogate for an important population (DSEWPaC 2011), the species is therefore assumed to have an 

‘important population’ within suitable habitat of the Project area. 

7.7.4. Threats and impacts  

There is currently no Recovery Plan for the collared delma; however the approved conservation advice 

(DEWHA 2008) identifies key threats and priority conservation objectives. The key threats include: 

• Habitat loss and modification due to clearing for urban and agricultural development  

• Fire  

• Invasive weeds 

• Predation by feral animals  

The main identified threat is loss and modification, in particular the removal of surface rocks which provide 

critical microhabitat for the species. The species is considered to be sedentary, occupying a very small 

home range and potentially using the same rock for shelter.  

Potential impacts of the Project on the collared delma are identified in Table 7-7. 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4  Page 76 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

Table 7-7: Potential Impacts to collared delma from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of shelter, foraging and breeding habitat  Construction  

Operation  

Degradation of habitat Loss of ground cover due to grazing by domesticated and 

introduced herbivores (i.e. cattle and rabbits) 

Construction  

Operation  

Decommissioning  

Predation by feral animals Increased access to habitat by feral predators and 

possible increased predation by wild dogs, dingoes and 

feral cats 

Construction 

Operation 

Decommissioning 

Vehicle strike Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction 

Operation 

Decommissioning 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal cutting, vehicle exhaust), and 

altered fire regimes 

Loss of essential microhabitat such as leaf litter and 

coarse woody debris  

Construction  

Operation 

Decommissioning  

Weeds Introduction or spread of weed causing an increase in 

fuel load and/or degradation of habitat through changes 

in ground cover and leaf litter 

Construction 

Operation   

Entrapment Injury or mortality due to entrapment in trenches  Construction 

Operation 

Decommissioning 

7.7.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to collared delma. Additional species-specific management measures to be implemented include: 

• Fauna spotter catchers will actively search gilgai’s, inundated waters, deep cracking soils and leaf 

litter, where possible.  

• Habitat features (such as loose surface rocks) identified by a suitably qualified person or spotter 

catcher will be relocated off the clearing area, during clearing, where possible to minimize 

habitat loss. 

7.7.6. Species Monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for collared delma. There are no additional species-specific 

monitoring measures to be implemented.  
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7.8. Dunmall’s snake (Furina dunmalli)  

  

Dunmall’s snake (Photo Steve Wilson) 

7.8.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999: Vulnerable  

Nature Conservation Act 1992: Vulnerable  

7.8.2. Ecology and distribution  

Dunmall’s snake occurs from near the Queensland border throughout the Brigalow Belt South and Nandewar 

bioregions, although it primarily occurs in the Brigalow Belt region in the south-eastern interior of 

Queensland. Most records of the species occur between 200 and 500 m elevation (TSSC, 2014). Its 

distribution is relatively fragmented as a result of cropping and grazing, and as a result, the species 

witnessed a significant decrease in its population since colonisation (DoEE 2018i). It is almost entirely 

restricted to the Brigalow Belt bioregion (Wilson 2005), but there are records from central Queensland to 

northern New South Wales (Wilson & Swan 2008) (refer to Figure 7-8). 

 

Figure 7-8: Dunmall’s Snake Distribution (DoEE 2017) 
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The bulk of the distribution of Dunmall’s snake is within southern inland Queensland, primarily the 

Brigalow Belt South bioregion. Few high precision records are available for the species within Queensland 

i.e. <20 (ALA 2017) but the Project area falls within the distribution of the species (Boobook 2017b). The 

nearest confirmed records include Expedition Range (Queensland Museum 2017, ALA 2017) and Lonesome 

Holding (Ecologica Consulting 2012). 

This species has potential to be widespread at low densities throughout the Project area. Although the 

species has not been observed within the Project area, the species has been identified adjacent to the 

Project area where it was observed occurring under logs with hollows and peeling bark.  

Biology 

Dunmall’s snake has a uniform blackish grey‐brown snake with whitish spots on the scales of the upper lip 

and reaches a total length of about 70 cm. Dunmall’s snake is very difficult to find, being either rare 

and/or extremely secretive; venomous (Wilson 2005). 

Little is known of the behavioural ecology of this species; however, observations of captive specimens 

suggest it is docile, terrestrial (lives on the land) and nocturnal. It is active on the surface at night and 

seems to live in hidden or dark places, sheltering under fallen timber and possibly in leaf litter and earth 

cracks (Wilson 2005). This species is considered venomous (Wilson 2005). Given the rarity and cryptic 

nature of the species, little is known about the life cycle or reproduction of Dunmall’s snake. The diet is 

known to consist of at least small skinks and geckos (TSSC 2014). 

Habitat 

Dunmall’s snake habitat is poorly known but most records appear in open forest and woodland, particularly 

brigalow forest and woodland, growing on floodplains of deep-cracking black clay and clay loam soils 

(Cogger et al. 2000). It has been suggested that it is unlikely that the species has specific habitat 

preferences and appears to be naturally rare (reptile expert Steve Wilson pers. comm., 2018).  

This species is known to occur in open forest and woodlands dominated by brigalow, cypress pine, and bull 

oak. Typically this species occurs on deep‐cracking black clay to loamy soils. This species shelters under 

fallen timber embedded in deep cracking clay soils, under logs and possibly also leaf litter and earth cracks 

(Ehmann 1992, Wilson and Swan 2008, Wilson 2005). 

While there are no species-specific guidelines for this species, the Draft Referral Guidelines for the 

nationally listed Brigalow Belt reptiles (DSWEPAC 2011) identifies suitable habitat considers as important 

as including: 

• Habitat where the species has been recorded during survey 

• Habitat near the limit of the species’ range 

• Large areas of contiguous suitable habitat and viable landscape corridors which are necessary for 

breeding and dispersal, as well as maintaining genetic diversity 

• A habitat type where the species has been recorded, but was not previously considered as habitat 

for the species  

7.8.3. Dunmall’s snake within the Project area  

Dunmall’s snake was not detected within the Project area; however, it was assessed as potentially 

occurring within the Project area. The closest known record is from Expedition National Park (DoEE 2018i). 

Their presence is thought to be dependent on the presence of soil cracks, abundant leaf litter and woody 

debris (TSSC 2014). As such, potential habitat for the Dunmall’s snake includes all vegetation ecosystems 

within the Project area. 

Habitat for the species within the Project area was defined in terms of the following potential habitat: 

• Shelter, foraging and breeding (potential habitat) – habitat types: Brigalow or belah open forest, 

Cypress pine woodlands, Dry eucalypt woodlands with shrubby understorey, Open woodland on 

sandstone upland / plateaux with open understorey, Eucalyptus fibrosa grassy woodland, Open 

woodlands on floodplains, Fringing riparian forest, Sandstone cliff lines / escarpment, Semi-

evergreen vine-thicket, Valleys and plains, Woodlands on fine-grained sediments and Poplar box 

woodlands on coarse- grained sediments. 
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Based on the above definitions, a total of 19,335.09 ha of potential shelter, foraging and breeding habitat 

occurs within the Project area. The habitat was deemed to be important habitat based on the description 

in the Draft Referral Guidelines for the nationally listed Brigalow Belt reptiles (DSWEPAC 2011).  

At present, there are no species-specific policy guidelines on what constitutes an important population for 

the Dunmall’s snake. However, in accordance with DSEWPaC 2011, important habitat is a surrogate for an 

important population. As important habitat has been assessed as occurring within the Project area, an 

important population is inferred. 

7.8.4. Threats and impacts  

There is currently no Recovery Plan for Dunmall’s snake; however, the approved Conservation Advice 

identifies key threats and priority conservation objectives (DoE 2014). The key threats include: 

• Clearing of habitat for mining and urban development  

• Overgrazing by livestock  

• Loss of fallen timber and ground litter due to fire and firewood collection  

• Predation by feral fauna  

• Inappropriate fire regimes  

• Habitat degradation by weed invasion  

• Drainage of swamps  

Potential impacts of the Project on the Dunmall’s snake are identified in Table 7-8. 

Table 7-8: Potential Impacts to Dunmall’s snake from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of shelter, foraging and breeding habitat  Construction  

Operation  

Degradation of habitat Loss of ground cover due to grazing by domesticated and 

introduced herbivores (i.e. cattle and rabbits) 

Construction  

Operation  

Decommissioning  

Predation by feral animals Increased access to habitat by feral predators and 

possible increased predation by wild dogs, dingoes and 

feral cats 

Construction 

Operation 

Decommissioning 

Vehicle strike Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction 

Operation 

Decommissioning 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal cutting, vehicle exhaust), and 

altered fire regimes 

Loss of essential microhabitat such as leaf litter and 

coarse woody debris  

Construction  

Operation 

Decommissioning  

Weeds Introduction or spread of weed causing an increase in 

fuel load and/or degradation of habitat through changes 

in ground cover and leaf litter 

Construction 

Operation   

Entrapment Injury or mortality due to entrapment in trenches  Construction 

Operation 

Decommissioning 
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7.8.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to Dunmall’s snake. There are no additional species-specific management measures to be implemented.  

7.8.6. Species Monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for Dunmall’s snake. There are no additional species-specific 

monitoring measures to be implemented.  



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4  Page 81 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

7.9. Yakka skink (Egernia rugosa)  

 

Yakka Skink (Photo: © Boobook n.d) 

7.9.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999: Vulnerable  

Nature Conservation Act 1992: Vulnerable  

7.9.2. Ecology and distribution  

The yakka skink is a terrestrial skink endemic to Queensland (Wilson 2015). The core of the yakka skink’s 

distribution is within the Mulga Lands and Brigalow Belt bioregions (DoEE 2018j). It is patchily distributed 

from southern Cape York Peninsula (McIlwraith Range) to the Qld/NSW border at Culgoa Floodplain NP 

(Wilson and Swan 2013, Eddie 2012, DoEE 2018j). Within this distribution, populations are patchy and 

highly fragmented (Boobook 2017b) (refer to Figure 7-9).  

 

Figure 7-9: Yakka Skink Distribution (DOEE 2017) 

The yakka skink is a secretive species that occurs in a variety of habitats and may be widespread in the 

Project area. The species has been recorded adjacent to the Project area occurring in open woodlands, 

within open grasslands with acacia regrowth and within a burrow under a log.  
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The DoEE Species of National Environmental Significance 10km Grid map (DoEE 2018j) for yakka skink 

shows that the yakka skink may potentially occur throughout the Project area. This is in accordance with 

the distribution of the species illustrated in other publications (e.g. Wilson 2015, Wilson and Swan 2013, 

Eddie 2012, DSEWPaC 2011a, Boobook 2017b).  

Biology 

The yakka skink is a large, robust skink to 40 cm long. It is a little smaller than a blue‐tongued lizard 

(Tiliqua scincoides). The yakka skink has a light brown body with a darker brown back and usually a straw‐
coloured line along each side; lives in colonies. The species is active during the cooler parts of the day, at 

dusk and occasionally at night. It’s an omnivorous species and eats soft plant materials and fruits and a 

variety of invertebrates (beetles, grasshoppers, spiders). 

Yakka Skinks often take Like many other Egernia species, the skinks defecate in a pile near shelter sites 

(Wilson & Knowles 1988).  This is a useful indicator of which burrow the skink is currently occupying (DoEE 

2018j; DEHP, 2017b). 

Habitat 

The yakka skink occurs in a patchy distribution throughout subhumid areas in the Queensland interior, in 

wide range of vegetation communities. Core habitat is within Mulga Lands and Brigalow Belt South 

bioregions where it occupies open dry sclerophyll forest or woodland and takes refuge among dense ground 

vegetation, hollow logs, and cavities in soil-bound root systems of fallen trees and beneath rocks (Wilson 

& Knowles 1988; Cogger 2000). Alternatively, they may also excavate burrow systems among low 

vegetation.  

The yakka skink is considered most likely to occur in association with  Poplar Box (Eucalyptus populnea), 

Ironbark (Eucalyptus spp.), Brigalow, White Cypress Pine (Callitris glaucophylla) and Lancewood (Acacia 

shirleyi) woodlands and open forests formed on rocky, sandy or loamy red earth substrates – these 

substrates correspond to Queensland RE Land Zones 3, 4, 5, 7, 9 and 10 (DoEE 2018j). According to 

published literature, the species is known to inhabit Brigalow TEC and generally requires large, healthy 

connected patches of suitable habitat (DEHP 2017b). However, a recent research project also found that 

vegetation on clay or silt soils provided sub-optimal habitat for the species, which may be due to heavy 

clays being unsuitable for burrowing (unpublished, Boobook 2017b). 

Colonies of the yakka skink have been found in the following microhabitats (DoEE 2018j): 

• large hollow logs 

• cavities or borrows under large fallen trees 

• tree stumps 

• logs 

• stick-racked piles 

• large rocks and rock piles 

• dense ground-covering vegetation 

• dense leaf litter and fallen bark  

• deeply eroded gullies, tunnels and sinkholes. 

This species shares communal burrow systems, often excavated in earth and timber that have been 

bulldozed into heaps. It may also occupy disused rabbit warrens (Wilson & Swan 2008) and deep rock 

crevices (Wilson 2005). 

7.9.3. Yakka Skink within the Project area  

Yakka skink was not detected within the Project area; however, microhabitats capable of supporting the 

species were identified. Habitat for the species was defined in terms of the following potential and 

marginal habitat: 

• Shelter, foraging and breeding (potential habitat): suitable substrate, high abundance of logs, 

vegetation communities on suitable burrowing substrates (habitat types (where microhabitat 
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occurs): non-remnant or pastures, Poplar box woodlands on coarse-grained sediments, Cypress 

pine woodlands, Valley and plains, Open woodland on floodplains, Woodlands on fine-grained 

sediments). 

Based on the above definition, 2,521.64 ha of potential shelter, foraging and breeding habitat occurs 

within the Project area. The habitat was determined to be important habitat due to the presence of large 

areas of suitable habitat (suitable substrate) and microhabitat features (log mass) occurring.  

Due to the cryptic nature of this species, the precautionary principle was applied and important habitat 

for this species was presumed to occur within the Project area. An important habitat is regarded as 

surrogate for an important population (DSEWPaC, 2011), the species is therefore assumed to have an 

‘important population’ within suitable habitat of the Project area. 

7.9.4. Threats and impacts  

There is currently no Recovery Plan for yakka skink; however, the approved Conservation Advice identifies 

key threats and priority conservation objectives (DoE 2014c). The key threats include: 

• Broadscale land clearing  

• Habitat degradation  

• Inappropriate roadside management  

• Removal of woody debris and rocky microhabitat features  

• Ripping of rabbit warrens 

• Predation by feral animals  

Potential impacts of the Project on the yakka skink are identified in Table 7-9. 

Table 7-9: Potential Impacts to yakka skink from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of shelter, foraging and breeding habitat  Construction  

Operation  

Degradation of habitat Loss of ground cover due to grazing by domesticated and 

introduced herbivores (i.e. cattle and rabbits) 

Death of burrow destruction by trampling by stock or 

hard-hoofed feral herbivores (i.e. pigs) 

Construction  

Operation  

Decommissioning  

Predation by feral animals Increased access to habitat by feral predators and 

possible increased predation by wild dogs, dingoes and 

feral cats 

Construction 

Operation 

Decommissioning 

Vehicle strike Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction 

Operation 

Decommissioning 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal cutting, vehicle exhaust), and 

altered fire regimes 

Loss of essential microhabitat such as leaf litter and 

coarse woody debris  

Construction  

Operation 

Decommissioning  

Weeds Introduction or spread of weed causing an increase in fuel 

load and/or degradation of habitat through changes in 

ground cover and leaf litter 

Construction 

Operation   

Noise and Vibration Loss of useable habitat and behavioural disruptions due to 

vibration disturbance and noise  

Construction  

Operation  
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Threat Potential impact associated with the Project Project Phase  

Entrapment Injury or mortality due to entrapment in trenches  Construction 

Operation 

Decommissioning 

7.9.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to yakka skink. Additional species-specific management measures to be implemented include: 

• Targeted pre-clearance survey by suitably qualified personnel in areas of yakka skink habitat 

to determine the presence of any active colonies 

• Establishment of no-go zones within 200 m of any identified active colonies.  

7.9.6. Species Monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for yakka skink. Monitoring, triggers and corrective actions for 

additional management measures are detailed in Table 7-10 below. 

Table 7-10 Monitoring measures for yakka skink 

Additional measures Monitoring requirement Trigger Corrective action  

Establishment of no-go 

zone with 200 m of 

active colony  

Check that no-go zone 

has been appropriately 

established 

No-go zone not 

appropriately 

established  

Cease clearing 

immediately  

Establish (or re-establish) 

no-go zone  

Review implementation 

failure and correct  

Determine condition and 

usage of active colony  

Damage to or 

abandonment of active 

colony  

Cease clearing 

immediately  

Employ appropriate 

measures to rescue and 

treat injured individuals  

Complete incident report 

and notify DoEE  

Review procedures and 

implement actions to 

ensure  
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7.10. White-throated snapping turtle (Elseya albagula)  

 

White-throated snapping-turtle (Marilyn Connell n.d) 

7.10.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999: Critically Endangered  

Nature Conservation Act 1992: Endangered   

7.10.2. Ecology and distribution  

The species is endemic to the Fitzroy, Mary and Burnett Rivers and associated smaller drainages in south-

east Queensland (refer Figure 7-10). 

 

Figure 7-10: White-throated Snapping-turtled Distribution (DoEE 2017) 

White-throated snapping turtle was only described in 2006 as it was previously classified under the more 

common Elseya dentata (Northern Snapping Turtle). The species is only found in the Burnett, Fitzroy, 

Raglan and Mary River drainages of south-east Queensland (DEHP 2017a). The species is known to occur in 

Eurombah Creek, where several individuals of varying maturity were identified during May 2017 (Boobook 

2017).  

Biology 

The white-throated snapping turtle is one of the largest short-necked freshwater turtles in Australia. 

Females are significantly larger than males, with a shell up to 38 cm long. Hatchlings and small juveniles 

have strongly serrated shell margins. Adults are large and heavily built, with a large head. Females have 

a white face and neck (TSSC 2014). It is a predominantly herbivorous species, eating a range of aquatic 

plants. Fallen fruit (native figs), occasionally aquatic insects, molluscs and even small Cane Toads are 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjIuc-X3bbUAhWBjpQKHe75ATkQjRwIBw&url=http://betterburnett.com/programs/better-waterways/recovering-elsie/&psig=AFQjCNEdJoOrbLrXVRS-cuG8N4IiaPpEqQ&ust=1497302650717760
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other less common dietary items. The turtle can dive for up to three hours. It does this by absorbing oxygen 

under water through its cloacal bursae (DEHP 2017a). 

There is a high proportion of mature animals of white-throated snapping turtle, which indicates that these 

populations have been aging and recruitment through reproduction has been unsuccessful. Studies have 

revealed that while there is evidence of abundant nesting, nearly 100% of eggs are unsuccessful; this is 

mostly a result of egg predation by feral (foxes, dogs, pigs and cats) and native (water rats, varanids) 

animals, as well as trampling of nests by cattle (TSSC 2014). The quality and extent of habitat for the 

turtle has also reduced overtime because of the construction of water impoundments and weirs/dams on 

rivers (DEHP 2017a). 

Habitat 

The species is considered a habitat specialist, preferring clear, flowing, well-oxygenated waters that are 

permanent flowing reaches of streams (DoE 2017). However, more recent studies have identified the 

species feeding on filamentous algae and crustaceans obtained from the shallow margins of deep water 

pools, rather than foraging in shallow inter-pool riffles with higher flow rates (Micheli-Campbell et al. 

2017). The species requires microhabitat (fallen trees, rocky or sand-gravel substrates and/or steep 

undercut banks) for shelters (DoE 2017a). The species nests on alluvial sand – loam banks formed from 

previous flooding events, between 1 to 86m from the water’s edge (DoE 2017a). Important habitat for the 

survival of the species includes all in-stream and adjacent habitat within approximately 50m (TSSC 2014). 

7.10.3. White-throated snapping turtle within the Project area  

white-throated snapping turtle is known to occur at two locations within the Project area, Eurombah and 

Scott Creek. Confirmed and potential habitat was identified within the Project area as the following: 

• Nesting and aquatic foraging habitat (confirmed and potential habitat) - within the extent of 

permanent waterholes and seasonal waterholes within both Eurombah and Scott Creeks. 50m 

buffer of these creeks onto associated banks of RE 11.3.25 (Eucalyptus tereticornis or E. 

camaldulensis woodland fringing drainage lines). 

Based on the above definition, a combined total of 163.38 ha of habitat occurs within the Project area 

which is comprised of 62.07 ha of aquatic and 101.31 of nesting habitat (areas of confirmed and potential). 

Based on the Draft National recovery plan for the white-throated snapping turtle (Elseya albagula) (DoE, 

2017), 163.38 ha of critical habitat occurs within the Project area.   

Due to its limited distribution, all white-throated snapping turtles within the Mary Burnett and Fitzroy 

River catchments are deemed important populations (TSSC 2014). As the Project area is located within 

the Fitzroy Basin (Dawson sub-basin), and detected within the Project area, an important population 

occurs. 

7.10.4. Threats and impacts  

There is currently no Recovery Plan or Threat Abatement Plan for the white-throated snapping turtle; 

however, the approved Conservation Advice (DoE 2014) identifies key threats and priority conservation 

objectives.  

The principal threat to the white-throated snapping turtle is predation of eggs and hatchlings by feral 

fauna predators. Trampling of nests by cattle is also a key threat (TSSC 2014).  

Additional threats relate to construction of dam and infrastructure in areas of habitat, including: 

• Habitat fragmentation by infrastructure  

• Obstruction of migration in rivers  

• Injury and death during overtopping and water releases  

• Inappropriate water allocation  

• Flooding of nesting areas  

• Loss of riparian vegetation overhanging riparian habitat  

Other known threats to the species include:  
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• Recreational fish stocking of dams  

• Recreation fishing causing injury or mortality  

• Dense aquatic weed infestation in river and river banks  

• Extended drought periods exacerbated by agricultural water demands  

• Loss of nesting habitat and deep pool habitat  

• Increased salinity within watercourses 

Potential impacts from the Project on the white-throated snapping turtle are outlined in Table 7-11. 

Strong commitments to avoiding any impacts to the white-throated snapping turtle and its habitat have 

been made and consequently, the Project is not expected to have a significant impact on this species. 

Table 7-11: Potential Impacts to white-throated snapping turtle from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of nesting and aquatic foraging habitat Construction  

Operation  

Habitat fragmentation  Construction of a temporary access track across 

Eurombah Creek  

Disruption to breeding cycle of a local population  

Construction  

Operation  

Predation by feral animals  Increased access to habitat by feral predators and 

possible increased predation of eggs and hatchlings by 

feral fauna predators 

Construction  

Operation  

Decommissioning  

Trampling of nests Injury or mortality of hatchlings or destruction of eggs 

due to trampling by stock or hard-hoofed feral 

herbivores (i.e. pigs). 

Construction  

Operation  

Vehicle strike  Injury to or mortality of individuals through interaction 

with vehicles and machinery 

Construction  

Operation  

Decommissioning  

Changes in water resources  Loss of surface water resources due to changes in 

hydrology throughout the Project area 

Construction  

Operation 

Changes in water quality  Contamination of surface water resources from 

sediments and/or unintentional discharge or leak of CSG 

water 

Construction  

Operation 

Contaminants (e.g. 

chemicals and fuel)  

Contamination of food and surface water resources by 

pollutants  

Construction  

Operation 

7.10.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to white-throated snapping turtle. There are no additional species-specific management measures to be 

implemented, as the Project has been designed to avoid white-throated snapping turtle habitat through 

the use of exclusions zone and HDD methodologies.  

7.10.6.  Species Monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for white-throated snapping turtle. There are no additional species-

specific monitoring measures to be implemented.  
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8. Threatened Flora Species Sub-plan 

Species specific management sub-plans have been developed for Bertya opponens (a shrub), salt pipewort 

(Eriocaulon carsonii) and ooline (Cadellia pentastylis). The sub-plans have been developed to provide an 

understanding of the threatened flora species, their presence within the Project area and potential 

impacts from the Project.  

A suite of management measures (Section 6.2) and associated monitoring measures (Section 6.3) has been 

developed for the Project and is applicable to all threatened fauna species listed above. Where relevant, 

additional species-specific management and monitoring measures have been provided within the sub-plans 

to adequately account for Project impacts.  

Each threatened species has been described in terms of the following: 

• Legal status (Commonwealth and Queensland) 

• Ecology and distribution including biology and known habitat  

• Known population and habitat within the Project area  

• Threats and impacts 

• Management and mitigation  

• Monitoring  
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8.1. Bertya opponens (a shrub) 

 

Bertya opponens (OEH 2016) 

8.1.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999: Vulnerable  

Nature Conservation Act 1992: Least Concern   

8.1.2. Ecology and distribution  

Bertya opponens occurs in Queensland and NSW (DoEE 2018a). In Queensland it is widely distributed within 

an area bounded by Emerald in the north and Charleville in the west, with outlying populations near 

Moranbah and Charters Towers (ALA 2017; DoEE 2018a).  

 

Figure 8-1: Bertya opponens distribution (DoEE 2017) 

There are no publicly available specimen-backed records of B. opponens within the Project area. The 

closest Queensland Herbarium records to the Project area (DSITI 2017b) are approximately 9.8 km to the 

north west of NWDA in the Fairview Gas Field (Boobook 2017b).  

The species has potential to occur due to the presence of suitable habitat.  
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Biology 

Bertya opponens is a perennial slender shrub or small tree that grows to 4 m tall. The species may be 

multi-stemmed or have a single trunk (DoEE 2018a). It is distinguished by intertwined hairs that densely 

cover its branches, stems and leaves, which are dark green above and covered in hairs below. However, 

this species has substantial variation in habit across its range. It is estimated to be long-lived, surviving 

for as long as 26 years. Research has also found that some populations may require disturbance to promote 

recruitment (e.g. fire or physical disturbance) (DoEE 2018a). Its restricted geographic distribution is a 

significant risk to the survival of this species (TSSC 2016a). The species flowers from June to November, 

January and March and fruits between, June, August and November (EHP 2017). 

Habitat 

The species has been found at various sites in NSW and Queensland. It is widely distributed throughout 

Queensland, extending from Emerald in the north and Charleville in the west, with an outlier near Charters 

Tower (DoEE, 2018a).  B. opponens has been recorded growing in a variety of vegetation community types 

including mixed shrubland, lancewood woodland, mallee woodland, eucalypt/acacia open forest with 

shrubby understorey, Eucalyptus/Callitris open woodland and semi-evergreen vine-thicket (SEVT). Soils 

are typically shallow sandy loams or red earths associated with sandstone, rhyolite, shale and 

metasediments (DoEE 2018a). Although potentially suitable habitat is extensive within the Central 

Queensland Sandstone Belt populations are naturally patchy (ALA 2017, C. Eddie pers. obs.). 

8.1.3. Bertya opponens within the Project area  

No populations of B. opponens were observed within the Project area, with closest records of the species 

occurs approximately 9.8 km to the north west of NWDA. Available records of the species are all from 

sandstone plateaux and ridge slopes in remnant and regrowth eucalypt/acacia woodland including 

ecotones where these vegetation communities adjoin SEVT.  

Habitat for the species was defined in terms of the following potential habitat: 

• Potential habitat – habitat types: Dry eucalypt woodland with shrubby understorey, Open 

woodland on sandstone upland / plateaux with open understorey, Eucalyptus fibrosa grassy 

woodland and Sandstone cliff lines / escarpment.  

Based on the above definition, 14,922.12 ha of potential species habitat occurs within the Project area. 

This habitat is attributable to RE 11.10.1 and RE 11.10.7 as the vegetation composition and substrate / 

soils the species requires are present within these vegetation communities.  

As populations of B. opponens were not observed within the Project area despite the widespread presence 

of apparently suitable habitat, it is unlikely that habitat critical to the survival of the species or an 

important population occurs within the Project area. 

8.1.4. Threats and impacts  

There are a number of key threats to B. opponens, identified in both the Commonwealth Conservation 

Advice (TSSC 2016) and the adopted Bertya sp. Cobar-Coolabah Recovery Plan (NPWS 2002). These threats 

include:  

• Grazing by feral coasts  

• Inappropriate disturbance and fire regimes  

• Clearing  

• Drought  

Potential impacts on B. opponens from the Project are described in Table 8-1. 
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Table 8-1: Potential impacts to Bertya opponens from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of individuals and/or suitable habitat  

Habitat degradation by soil compaction  

Construction  

Operation  

Bushfire  Potential increased risk of uncontrolled fire due to 

activities (welding, metal-cutting, vehicle exhaust), and 

altered fire regimes 

Construction  

Operation  

Decommissioning  

Domesticated and feral 

fauna species 

Loss of microhabitat (or individuals) due to grazing by 

domestication and introduced herbivores (i.e. cattle and 

rabbits)  

Trampling of individuals and compaction of soil due to 

trampling by stock or hard-hoofed herbivores (i.e. pigs) 

Construction  

Operation  

Decommissioning 

Weeds Introduction and spread of weeds causing an increase in 

fuel load and/or degradation of habitat in and adjacent 

to the Project area 

Construction  

Operation  

Changes in water resources 

(groundwater abstraction) 

Habitat loss due to lowering of groundwater table Construction  

Operation  

8.1.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to B. opponens. There are no additional species-specific management measures to be implemented.  

8.1.6. Species monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for B. opponens. There are no additional species-specific monitoring 

measures to be implemented.  
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8.2. Ooline (Cadellia pentastylis) 

8.2.1. Legal status 

Environment Protection and Biodiversity Conservation Act 1999: Vulnerable  

Nature Conservation Act 1992: Vulnerable  

8.2.2. Ecology and distribution  

Ooline occurs on the western edge of the New South Wales north-west slopes, from Mt Black Jack near 

Gunnedah to west of Tenterfield, and extends into Queensland to Carnarvon Range and Callide Valley, 

south-west of Rockhampton (Figure 8-2) (DoEE, 2016). All post-1984 records occur in the northern part of 

Darling Downs as well as the Fitzroy and South West regions (ALA, 2017).  

 

Figure 8-2: Ooline distribution (DoEE 2017) 

Ooline is a tree to 28 m tall with dark, hard, scaly bark and hairless, simple, alternate ovate to obovate 

leaves to 6.5 cm long and 4 cm wide with prominent venation. Leaves are glossy above and dull and paler 

below and shortly stalked. White flowers to 6mm long appear from mid spring to early summer in 

Queensland and mid to late spring in New South Wales, with egg-shaped, brownish, wrinkled and slightly 

compressed fruit to 5mm long and 3mm diameter produced from late spring to early summer. Fruit is 

enclosed by an enlarged, spreading, red, papery calyx with 5 lobes (DNR, 1999). 

Biology 

Ooline is known to flower spasmodically during a flowering period of October to January. Dispersal of fruit 

and seed is probably by “passive fall” or by birds (DEC, 2005). Seeds show a high rate of infertility at all 

sites, although they have been successfully germinated and established after heat application. Ooline 

forms a closed or open canopy mixing with eucalypt and cypress pine species. It usually occurs in 

association with and as an emergent from Brigalow. There appears to be a strong correlation between the 

presence of ooline and low to medium-nutrient soils of sandy clay or clayey consistencies, with a typical 

soil profile having a sandy loam surface layer, grading from light clay to medium clay with depth (DoEE, 

2008). 

Ooline has the capacity to re-sprout from rootstock and coppice vigorously from stumps, a feature which 

may be critical for the species survival in a fire-prone environment. 

Populations display a variety of age classes including large mature trees, suckering regrowth and seedlings 

(DEC, 2005). 
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Habitat 

Ooline is found in semi-evergreen vine thickets in association with native quinine (Petalostigma 

pubescens), hard alectryon (Alectryon subdentatus), leopard ash (Flindersia collina), wilga (Geijera 

parviflora) and narrow-leaved bottle tree (Brachychiton rupestris) on sandstone and basalt slopes and 

Kurrajong (Brachychiton populneus), Brigalow (Acacia harpophylla) and belah (Casuarina cristata) 

communities on undulating clay plains and low hills at altitudes from 200 m to 500 m. 

8.2.3. Ooline within the Project area 

Suitable habitat for this species is expected to occur in the Project area, in association with the REs 

identified in Table 8-2 below. 

Table 8-2: REs Likely to support ooline 

RE Short Description 

11.9.4 Semi-evergreen vine thicket or Acacia harpophylla with a semi-evergreen vine thicket 
understorey on fine-grained sedimentary rocks 

11.9.5 Acacia harpophylla and/or Casuarina cristata open forest on fine-grained sedimentary 
rocks 

11.9.10 Eucalyptus populnea open forest with a secondary tree layer of Acacia harpophylla 
and sometimes Casuarina cristata on fine-grained sedimentary rocks 

8.2.4. Threats and impacts 

The approved conservation advice (DEWHA 20008) identifies key threats and priorities conservation 

objectives for ooline. The key threats include: 

• Clearing for agriculture  

• Grazing and soil compaction by domestic stock, feral goats and pigs  

• Invasion of habitat by weeds (including tiger pear)  

• Frequent fires 

• Tunnel and sheet erosion 

Potential impacts on ooline from the Project are described in Table 8-3. 

Table 8-3: Potential impacts to ooline from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of individuals and/or suitable habitat  

Habitat degradation by soil compaction  

Construction  

Operation  

Bushfire  Potential increased risk of uncontrolled fire due to 

activities (welding, metal-cutting, vehicle exhaust), and 

altered fire regimes 

Construction  

Operation  

Decommissioning  

Domesticated and feral 

fauna species 

Loss of microhabitat (or individuals) due to grazing by 

domestication and introduced herbivores (i.e. cattle and 

rabbits)  

Trampling of individuals and compaction of soil due to 

trampling by stock or hard-hoofed herbivores (i.e. pigs) 

Construction  

Operation  

Decommissioning 

Weeds Introduction and spread of weeds causing an increase in 

fuel load and/or degradation of habitat in and adjacent 

to the Project area 

Construction  

Operation  
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8.2.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to ooline. There are no additional species-specific management measures to be implemented.  

8.2.6. Species monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for ooline. There are no additional species-specific monitoring 

measures to be implemented.  
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8.3. Salt pipewort (Eriocaulon carsonii)  

 

Salt pipewort (Source: Alan House, 2018) 

8.3.1. Legal status  

Environment Protection and Biodiversity Conservation Act 1999 Endangered  

Nature Conservation Act 1992: Endangered  

8.3.2. Ecology and distribution  

Salt pipewort is known from 12 spring complexes in Queensland, one in New South Wales and nine in South 

Australia (DoEE 2018b). With the exception of two populations in the Einasleigh Uplands region of north 

Queensland, the Great Artesian Basin sustains the wetlands which support this species. All populations of 

salt pipewort occur in relatively flat landscapes except for one which is found in a spring-fed area on the 

side of a gentle range.  

 

Figure 8-3: Salt Pipewort distribution (DoEE 2017) 

Salt pipewort is a perennial herb (i.e. it reproduces more than once and lives for more than one year) that 

has a circular cluster of leaves at its base and clustered flowers that form a tight head. The plant usually 

forms mat-like colonies and varies in appearance. For example, smaller plants (up to 10cm tall) with 
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hairless flower heads are found in western Queensland, while larger plants (up to 50cm tall) with hairy 

flower heads occur in southern, eastern and northern Queensland. Distinct sub-species have been recently 

recognised (Davis et al. 2007). 

Biology 

The species reproduces both sexually by seed production and vegetatively by producing new plants from 

rhizomes. Dispersal of the seed between springs is probably assisted by its small size (800 x 500µm), hard 

nature, ability to withstand desiccation, and the release of the seed enclosed within two boat-shaped 

scarious sepals which would enable transport by flood waters and possibly by the wind. (NSW NPWS 2003). 

Habitat 

Salt pipewort grows in running water and forms dense mats in wet soil around shallow springs. The species 

is an endemic of active or flowing artesian mound springs on the margins of the Great Artesian Basin (NSW 

NPWS 2003). 

Mound springs are natural outlets of the Basin, associated with fractures and fault lines, often having 

mounds of various sizes. Accumulated evaporite and mud deposits form mounds 1m to 10m high and 2m 

over 100m in diameter. The faults provide direct access for the artesian water to reach the surface. These 

landforms are probably one of the rarest habitats in Australia (Fensham et al. 2010). 

Salt pipewort was initially known from only a single mound at Peery Lake in New South Wales, in an area 

of many mounds. More recent surveys have extended the range into Queensland (Wilson 1995; and Fensham 

1998). 

The population structure of Salt pipewort changed after fencing at Elizabeth Springs in Queensland, with 

large numbers of small immature plants replaced by a smaller number of larger plants. 

Observations of density of macropod scats at Peery Lake suggest that macropods heavily graze the mounds. 

Macropod grazing apparently limits the growth of sedges on the mounds, reducing competition, thus 

benefiting salt pipewort. 

The species is often recorded growing in dense mats of numerous individuals. 

8.3.3. Salt Pipewort within the Project area  

Salt pipewort is known to occur in the Scott Creek spring complex which is located on the eastern 

boundary of the Project area.  

8.3.4. Threats and impacts  

There is currently no Recovery Plan for salt pipewort; however, the approved conservation advice (DoEE 

2018b) identifies key threats and priorities conservation objectives. The key threats include: 

• Aquifer draw-down  

• Excavation of spring (to improve access to water) 

• Ponded pastures  

• Stock and feral animal disturbance (grazing and trampling)  

• Managing wooding vegetation around springs  

Potential impacts on salt pipewort from the Project are described in Table 8-4. 

Table 8-4: Potential impacts to salt pipewort from the Project 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of individuals and/or suitable habitat  

Habitat degradation by soil compaction  

Construction  

Operation  

Bushfire  Potential increased risk of uncontrolled fire due to 

activities (welding, metal-cutting, vehicle exhaust), and 

altered fire regimes 

Construction  

Operation  

Decommissioning  
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Threat Potential impact associated with the Project Project Phase  

Domesticated and feral 

fauna species 

Loss of microhabitat (or individuals) due to grazing by 

domestication and introduced herbivores (i.e. cattle and 

rabbits)  

Trampling of individuals and compaction of soil due to 

trampling by stock or hard-hoofed herbivores (i.e. pigs) 

Construction  

Operation  

Decommissioning 

Weeds Introduction and spread of weeds causing an increase in 

fuel load and/or degradation of habitat in and adjacent 

to the Project area 

Construction  

Operation  

Changes in water resources 

(groundwater abstraction) 

Habitat loss due to lowering of groundwater table Construction  

Operation  

 

8.3.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to salt pipewort. Additional species-specific management measures including the establishment of a 200 m 

exclusion zone around the springs complex within the Project area.  

8.3.6. Species monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for salt pipewort. There are no additional species-specific 

monitoring measures to be implemented.  
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9. Threatened Ecological Communities Sub-plan 

Species specific management sub-plans have been developed for the following Threatened Ecological 

Communities (TECs):  

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

• Semi-evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar Bioregions 

(SEVT TEC)  

• Coolibah – Black Box Woodlands of the Darling Riverine Plains and the Brigalow Belt South 

Bioregions (Coolibah TEC)  

• The community of native species dependent on natural discharge of groundwater from the Great 

Artesian Bore (GAB Springs TEC)  

A suite of management measures (Section 6.2) and associated monitoring measures (Section 6.3) has 

been developed for the Project and is applicable to all threatened fauna species listed above. Where 

relevant, additional species-specific management and monitoring measures have been provided within 

the sub-plans to adequately account for Project impacts.  

Each TEC has been described in terms of the following: 

• Legal status (Commonwealth only) 

• Ecology and distribution including characteristic and condition thresholds  

• Known presence within the Project area  

• Threats and impacts 

• Management and mitigation  

• Monitoring  
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9.1. Brigalow (Acacia harpophylla dominant and co-dominant)  

9.1.1. Legal status  

The Brigalow TEC is listed as endangered under the EPBC Act.  

9.1.2. Ecology and distribution  

The Brigalow ecological community is known from central and coastal Queensland to northern New South 

Wales (Figure 9-1).  

 

Figure 9-1: Brigalow TEC Distribution (DoEE 2017) 

Characteristics  

The community is characterised by the tree species Acacia harpophylla (Brigalow) as either dominant or 

co-dominant with Casuarina cristata (Belah) or other Acacia and Eucalyptus species. 

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 (averaging around 500 mm per annum) to around 25 m in higher 

rainfall areas (averaging around 750 mm per annum) (DoE 2017). A moderately dense low tree layer or low 

to tall shrub layer is frequently present, with typical species including Terminalia oblongata (Yellowwood), 

Eremophila mitchellii (False Sandalwood) and/or Geijera parviflora (Wilga).  

The ground layer of the community is typically sparse and comprised of graminoids such as Enteropogon 

acicularis, Panicum decompositum, Paspalidium spp. and the sedge Cyperus gracilis (DoE 2015). Sub-

shrubs such as Sclerolaena spp. and Enchylaena tomentosa (Ruby Saltbush) are also commonly present 

(DoE 2015). The ground layer of the community 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 

is dominant, however where Eucalyptus species are co-dominant, texture contrast soils are common (DoE 

2015). 

Condition thresholds  

The approved conservation advice for the Brigalow ecological community describes and specifies the 

diagnostic and condition thresholds which define the community (TSSC 2013). The community is limited to 

vegetation patches that meet key diagnostic characteristics and condition thresholds:  

• The presence of Acacia harpophylla as one of the most abundant tree species in the patch; and  
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• In Queensland, the vegetation in the patch is remnant meeting one of the 16 regional ecosystems; 

and/or 

• The vegetation in the patch is Brigalow regrowth with species composition and structural 

elements broadly typical of one of the 16 REs (although species density may be reduced); and 

• The patch is 0.5 ha or more in size; and 

• Exotic perennial plants comprise less than 50% of the total vegetation cover (assess over a 

minimum 0.5 ha sample area representative of the patch).  

Not all vegetation in which Brigalow is the prominent component is included within the listed Brigalow 

ecological community. 

9.1.3. Brigalow within the Project area  

Brigalow TEC has been recorded in the Project area, in both the north west and north east development 

areas, with several patches recorded in proximity to Eurombah Creek. It covers an estimated total of 

539.13 ha within the Project area (ELA 2018).  

Of the 16 REs which have potential to meet the diagnostic and condition thresholds of the Brigalow 

ecological community, one RE has been ground-truthed by a suitably qualified ecologist as meeting the 

Brigalow TEC; RE 11.9.4.  

9.1.4. Threats and impacts  

There is currently no Recovery Plan for the Brigalow TEC; however, the approved Conservation Advice 

(DoE 2013) identifies key threats and priority conservation objectives. The key threats include: 

• Land clearing  

• Inappropriate fire regimes  

• Invasive plants and feral animals  

• Inappropriate grazing regimes  

• Habitat fragmentation  

• Climate changes  

Potential impacts of the Project on the Brigalow TEC are identified in Table 9-1. 

Table 9-1: Potential impacts of the Project to Brigalow TEC 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of or disturbance to Brigalow TEC Construction  

Operation  Removal and disturbance of land adjacent to Brigalow 

TEC leading to an increase in edge effects and habitat 

fragmentation and/or degradation 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal-cutting, vehicle exhaust) and 

altered fire regimes 

Construction  

Operation  

Decommissioning  

Dust emissions Particulate emissions may reduce the photosynthetic 

abilities of plants within Brigalow TEC in areas in and 

adjacent to the Project area 

Construction 

Operation  

Invasive species (weeds 

and pest animals)  

Introduction or spread of weeds causing an increase in 

fuel load and/or degradation of habitat in and adjacent 

to the Project area   

Construction  

Operation  

Decommissioning  

Increased levels of disturbance may lead to increased 

prevalence of pest species and consequently further 
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Threat Potential impact associated with the Project Project Phase  

degradation in condition (e.g. increase in disturbance 

from pigs or grazing activities and feral herbivores) 

9.1.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to Brigalow TEC. There are no additional community specific management measures to be implemented. 

9.1.6. Monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for Brigalow TEC. There are no additional species-specific 

monitoring measures to be implemented.  
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9.2. Semi-evergreen vine thickets of the Brigalow Belt (North and South) and 
Nandewar Bioregions  

9.2.1. Legal status  

The SEVT TEC is listed as endangered under the EPBC Act.  

9.2.2. Ecology and distribution  

The SEVT ecological community extends from the Townsville area in Queensland to northern New South 

Wales (Figure 9-2: SEVT TEC Distribution (DoEE 2017)Figure 9-2).  

 

Figure 9-2: SEVT TEC Distribution (DoEE 2017) 

Characteristics  

The SEVT community is considered an extreme form of dry seasonal subtropical rainforest, which occurs 

in areas with a subtropical, seasonally dry climate on soils of high to medium fertility (McDonald 2010). 

The community is generally characterised by the prominence of trees with microphyll sized leaves (2.5–

7.5cm long) and the frequent presence of swollen-stemmed bottle trees (Brachychiton australis, B. 

rupestris) as emergent species from the vegetation.  

In Queensland, SEVT TEC includes 10 regional ecosystems within the Brigalow Belt. The floristic 

composition of the vegetation varies from north to south and from east to west, but communities form a 

continuum rather than discrete entities. There are three geographic units of the community: 

1. Northern SEVT (Brigalow Belt North (Queensland))  

2. Central SEVT (Brigalow Belt South (Queensland)) 

3. Southern SEVT (Brigalow Belt South and Nandewar (New South Wales)) 

The semi-evergreen vine thickets in the Central SEVT (the geographic unit of the Project area) are 

floristically diverse, especially in the canopy layer and often also in the shrub layer Brachychiton rupestris 

(Narrow-leaved Bottle Tree) is generally always present as an emergent. Other species that may be locally 

present as emergent species include Acacia harpophylla (Brigalow), Brachychiton australis (Broad-leaved 

Bottle Tree) and Casuarina cristata (Belah) (McDonald 2010).  

Emergent species generally range in height from 11±3m to 16±3m but may reach 25m, and contain a 

mixture of evergreen, semi-evergreen and deciduous species. The canopy trees range in height from 6±2m 

to 8±3m or less often 12±3m.  The Central SEVT commonly have a shrub understorey 2±1m high, although 

in places where the canopy is very dense, shrubs may be absent. The herbaceous ground layer is usually 

sparse or may be absent (McDonald 2010).  
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Condition thresholds  

There is no approved listing advice of condition thresholds for the SEVT TEC. All areas of remnant 

vegetation consistent with the regional ecosystems that comprise the TEC are considered to be the TEC.  

9.2.3. SEVT within the Project area  

A total of 179.61 ha of SEVT TEC has been ground-truthed in the Project area, scattered in the south for 

the NWDA and the central and north areas of the NEDA. The SEVT is comprised of RE 11.9.4, which was 

commonly observed on crests or mid-slopes of undulating plains and in narrow gorges within the Project 

area.  

9.2.4. Threats and impacts  

The National recovery plan for the “Semi-evergreen vine thickets of the Brigalow Belt (North and South) 

and Nandewar Bioregions” ecological community (McDonald 2010) identifies the following key threats: 

• Land clearing  

• Inappropriate fire regimes  

• Invasion by introduced plant species  

• Increased grazing by domestic stock and native animals  

Potential impacts of the Project on the SEVT TEC are identified in Table 9-2. 

Table 9-2: Potential impacts of the Project to SEVT TEC 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of or disturbance to SEVT TEC   Construction  

Operation  Removal and disturbance of land adjacent to SEVT TEC 

leading to an increase in edge effects and habitat 

fragmentation and/or degradation 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal-cutting, vehicle exhaust) and 

altered fire regimes 

Construction  

Operation  

Decommissioning  

Dust emissions Particulate emissions may reduce the photosynthetic 

abilities of plants within SEVT TEC in areas in and 

adjacent to the Project area 

Construction 

Operation  

Invasive species (weeds 

and pest animals)  

Introduction or spread of weeds causing an increase in 

fuel load and/or degradation of habitat in and adjacent 

to the Project area   

Construction  

Operation  

Decommissioning  

Increased levels of disturbance may lead to increased 

prevalence of pest species and consequently further 

degradation in condition (e.g. increase in disturbance 

from pigs or grazing activities and feral herbivores) 

9.2.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential 

impacts to SEVT TEC. There are no additional species-specific management measures to be 

implemented.  

9.2.6. Species Monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for SEVT TEC. There are no additional species-specific monitoring 

measures to be implemented.   
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9.3. Coolibah – Black Box Woodlands of the Darling Riverine Plains and the 
Brigalow Belt South  

9.3.1. Legal status  

The Coolibah TEC is listed as endangered under the EPBC Act 

9.3.2. Ecology and distribution  

The Coolibah TEC is situated within the upper reaches of the Murray-Darling Basin and southern part of 

the Fitzroy River system and is limited to the Darling Riverine Plains and Brigalow Belt South bioregions 

situated in northern NSW and southern Queensland (Figure 9-3).  

 

Figure 9-3: Coolibah TEC Distribution (DoEE, 2018) 

Characteristics  

The Coolibah TEC is found on grey, self-mulching clays of periodically waterlogged floodplains, swamp 

margins, ephemeral wetlands, and stream levees (TSSC 2011). The ecological community occurs on a 

landscape of flat to low relief where small changes in slope and height can influence the species 

composition.  

The structure of the ecological community may vary from tall woodland in the riparian zones to very open 

woodland with a sparse mid layer of shrubs and a grassy ground layer (TSSC 2011). Eucalyptus coolabah 

subsp. coolabah (Coolibah) must be present in the tree canopy and is a dominant or subdominant species, 

in associated with E. largiflorens (Black Box). The mid or shrub layer may or may not be present and when 

present is typically spare or clumped of variable composition. The ground layer is also of variable 

composition and ranes from sparse to dense cover. Ground cover lifeforms typically comprise native 

graminoids, other herbs, chenopods and other low shrubs that are typically under 50 cm tall (TSSC 2011).  

In Queensland, five regional ecosystems form part of or align with the characteristics of the Coolibah TEC.  

Condition thresholds  

The approved listing advice (TSSC 2011) details that the ecological community is limited to patches that 

meet the following condition thresholds: 

• The minimum patch size is 5 ha. This may include area of native vegetation that may be naturally 

open or contain regrowth;  

• The crown cover of trees in the patch must be ≥8%; and  

• Coolibah and/or Black Box in the tree canopy must be present in the patch that are either: 

- Mature trees with a main stem that has a diameter at breast height of ≥30 cm; or 

- Hollow-bearing trees (live or dead); or  

- Coppiced trees with a main stem that has a diameter at breast height of ≥20 cm; and  
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• 10% or more of the ground cover comprises native graminoids, other herbs, chenopods and/or 

native low shrubs; and  

• In the ground layer, the percentage of non-native perennial species does not exceed the 

percentage cover of native plant species (perennial or annual). 

9.3.3. Coolibah within the Project area  

A total of 36 ha of Coolibah TEC that met the diagnostic and condition criteria was ground-truther in the 

Project area. It is comprised of RE 11.3.3 and was found to occur in the south of the NEDA in a single linear 

patch of vegetation. 

9.3.4. Threats and impacts  

There is currently no Recovery Plan for the Coolibah TEC; however, the approved Conservation Advice 

(DoE 2013) identifies key threats and priority conservation objectives. The key threats include: 

• Clearing and fragmentation  

• Hydrological changes and altered water flow and flooding regimes  

• Inappropriate grazing regimes 

• Invasion by weeds  

Potential impacts of the Project on the Coolibah TEC are identified in Table 9-3. 

Table 9-3: Potential impacts of the Project to Coolibah TEC 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of or disturbance to Coolibah TEC   Construction  

Operation  Removal and disturbance of land adjacent to Coolibah 

TEC leading to an increase in edge effects and habitat 

fragmentation and/or degradation 

Bushfire Potential increased risk of uncontrolled fire due to 

activities (welding, metal-cutting, vehicle exhaust) and 

altered fire regimes 

Construction  

Operation  

Decommissioning  

Dust emissions Particulate emissions may reduce the photosynthetic 

abilities of plants within SEVT TEC in areas in and 

adjacent to the Project area 

Construction 

Operation  

Invasive species (weeds 

and pest animals)  

Introduction or spread of weeds causing an increase in 

fuel load and/or degradation of habitat in and adjacent 

to the Project area   

Construction  

Operation  

Decommissioning  

Increased levels of disturbance may lead to increased 

prevalence of pest species and consequently further 

degradation in condition (e.g. increase in disturbance 

from pigs or grazing activities and feral herbivores) 

9.3.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to Coolibah TEC. There are no additional species-specific management measures to be implemented. 

9.3.6. Species Monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for Coolibah TEC. There are no additional species-specific 

monitoring measures to be implemented.   
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9.4. The community of native species dependent on natural discharge of 
groundwater from the Great Artesian Basin  

9.4.1. Legal status  

The GAB Springs TEC is listed as endangered under the EPBC Act.  

9.4.2. Ecology and distribution  

The GAB Springs TEC is located on the northern, western and southern margins of the Great Artesian 

Basin in Queensland, New South Wales and South Australia (Figure 9-4). 

 

Figure 9-4: GAB Springs TEC Distribution (DoEE, 2018) 

The ecological community is characterised by the following features (DoEE 2018): 

• The native species that comprise the ecological community are assemblages of plant and animal 

taxa associated with and dependent on the springs and wetland areas located at points where the 

Great Artesian Basin groundwater is discharged naturally. The species include plants and animals 

that are endemic to one or more springs/wetlands and species that occur more widely in the 

Great Artesian Basin or beyond it.  

• The groundwater is artesian water that has its origin in the Great Artesian Basin aquifer  

• The groundwater comes to the surface at points within Great Artesian Basin discharge areas which 

are the natural surface discharge points of aquifers in the Triassic, Jurassic and Cretaceous 

sedimentary sequences of the Basin The discharge points and their associated wetland areas are 

variously called springs, artesian springs, mound springs, mud springs, boggomoss springs (springs 

with raised mounds of organic matter), spring pools and groundwater seeps. 

9.4.3. GAB Springs within the Project area  

Two springs associated with the Scott Creek spring complex occurs within the Project area. The springs 

form a Palustrine wetland (e.g. vegetated swamp) associated with RE 11.3.22. The wetlands form small, 

sparsely vegetated wetlands with minor mounding. The springs occur amongst RE 11.3.25, with E. 

tereticornis dominant in the tree layer. The wetland consists of distinct vegetation assemblages associated 

with continuous inundation, including sedges of Cyperus spp. and Fimbristylis sp. and the endangered 

Eriocaulon carsonii in the ground layer. 

9.4.4. Threats and impacts  

The Recovery plan for the community of native species dependent on natural discharge of groundwater 

from the Great Artesian Basin (Fensham et al 2010) identifies the following key threats:  

• Aquifer draw-down  

• Excavation of springs  
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• Invasion by exotic plants  

• Disturbance and grazing pressure from stock and feral animals 

• Invasion by exotic aquatic animals  

Potential impacts of the Project on the GAB Springs TEC are identified in Table 9-4 below. 

Table 9-4: Potential impacts of the Project to GAB Springs TEC 

Threat Potential impact associated with the Project Project Phase  

Vegetation clearing  Direct loss of or disturbance to GAB Springs TEC   Construction  

Operation  Removal and disturbance of land adjacent to GAB 

Springs TEC leading to an increase in edge effects and 

habitat fragmentation and/or degradation 

Invasive species (weeds 

and pest animals)  

Introduction or spread of weeds causing an increase in 

fuel load and/or degradation of habitat in and adjacent 

to the Project area   

Construction  

Operation  

Decommissioning  

Increased levels of disturbance may lead to increased 

prevalence of pest species and consequently further 

degradation in condition (e.g. increase in disturbance 

from pigs or grazing activities and feral herbivores) 

Changes in water resources 

(changes in 

flows/groundwater 

abstraction)  

Degradation and loss of GAB Springs TEC due to lowering 

of groundwater table and/or other alterations to 

hydrology  

Construction  

Operation  

 

9.4.5. Mitigation and management measures  

The suite of management measures detailed in Table 6-2 will be implemented to address potential impacts 

to GAB Springs TEC. Additional species-specific management measures including the establishment of a 

200 m exclusion zone around the springs complex within the Project area.  

9.4.6. Species Monitoring  

The suite of monitoring measures detailed in Table 6-3 will be implemented to monitoring the success of 

mitigation and management measures for GAB Springs TEC. There are no additional species-specific 

monitoring measures to be implemented.  
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10. Data, Record Keeping and Reporting  

All records of EPBC Act listed threatened species or areas of TECs identified within the Project area during 

ecological surveys (pre-clearance surveys or monitoring events) and data on threatened species captured 

by qualified fauna experts will be provided to Origin Energy for integration into their GIS system.  

Origin Energy will provide a summary of findings arising from the above data, and any corrective actions 

implemented annually to DoEE, post the management plan approval date.  

Quarterly and annual reports will be produced, providing results of planned monitoring events and 

incidental findings, in addition to any non-compliances with this EMP and corrective actions taken. 
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11. Audit and Review 

The Construction Contractor shall be responsible for conducting regular inspections against compliance 

with this management plan.  Specific monitoring requirements have been detailed in Section 6.3.  

Origin Energy will conduct regular inspections of the Construction Contractor to monitor compliance 

against this management plan.  All open items from previous inspections will be checked during the next 

inspection to ensure remedial action has been taken, and to determine if that action has been effective. 

Records of all works including inspections will be maintained to demonstrate compliance with the 

requirements of this management plan.  

A review of this management plan will be undertaken annually for the first three years (in line with the 

results of the annual species monitoring), and then every three years after that for the duration of the 

EPBC Act approval or unless specified by the Department in writing.  

The review shall:  

• Assess the appropriateness of the Plan to the construction and operational activities based on 

audit information.  

• Determine if any changes to the Plan are required as a result of scope, legislative or 

organisational changes.   

Updates to this management plan may require approval of the Department of Environment and Energy 

Minister before the updated plan is implemented. The management plan will be submitted to the 

Department and/or published in accordance with the relevant EPBC approval conditions.  
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Appendix A Project Area 
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Appendix B Risk Assessment 

Table A-1: Risk Matrix 

 
Consequence 

1 2 3 4 5 

Trivial Minor Severe Major Catastrophic 

L
ik

e
li
h
o
o
d
 

A 
Almost 

Certain 
Low Intermediate High Extreme Extreme 

B Likely Low Low Intermediate High Extreme 

C Possible Negligible Low Intermediate High High 

D Unlikely Negligible Negligible Low Intermediate High 

E Rare Negligible Negligible Negligible Low Intermediate 

 

Table A-2: Risk rating, risk class and associated risk management response  

Rating Risk management response 

Extreme 

Risks that significantly exceed the risk acceptance threshold and 

need urgent and immediate attention. 

Modify the threat, likelihood or consequence so that the risk is 

reduced to 'Intermediate' or lower. 

High 

Risks that exceed the risk acceptance threshold and require 

proactive management.  

Modify the threat, likelihood or consequence so that the risk is 

reduced to 'Intermediate' or lower. 

Intermediate 

Risks that lie on the risk acceptance threshold and require active 

monitoring. The implementation of additional measures could be 

used to reduce the risk further. 

Modify the threat, the likelihood or consequence to reduce the risk 

to 'Low' or 'Negligible' if practicable 

Low 
Determine the management plan for the threat to prevent 

occurrence and monitor changes that could affect the classification. 

Negligible 
Review at the next review interval 

Manage by routine procedures – reassess at the next review 
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Table A--3: Certainty level matrix  

LEVEL 1 2 3 4 5 

Certainty UNCERTAIN LOW MODERATE HIGH CERTAIN 
D

e
sc

ri
p
ti

o
n
 

Perception only;  

No information 

or knowledge 

forms the basis 

of the opinion. 

Perception 

based;  

Some 

Information 

known on 

process but not 

directly 

relevant to 

region, or 

information at a 

regional level 

has significant 

limitations.  

Limited 

information 

is known; 

Expert 

knowledge 

would lead 

to this 

outcome, 

some 

differences 

in opinion. 

Information 

is known; 

Process has 

been 

described 

and 

documented 

at a regional 

level and 

experts can 

verify this 

position. 

Information is 

known and well 

represents the 

specific nature of 

the process; 

Described and 

documented at a 

regional level and 

experts would be 

expected to agree 

on this position. 
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Table A-4: Construction phase risk assessment  

ENVIRONMENTAL 

ASPECT 

(ACTIVITY) 

ENVIRONMENTAL 

FACTOR 

(RECEPTOR)  

POTENTIAL IMPACT 

(CHANGE/EFFECT)  

C
O

N
S
E
Q

U
E
N

C
E
 

L
IK

E
L
IH

O
O

D
 

IN
H

E
R
E
N

T
 R

IS
K
 

ASSUMPTIONS/COMMENTS MANAGEMENT CONTROLS 

C
O

N
S
E
Q

U
E
N

C
E
 

L
IK

E
L
IH

O
O

D
 

R
E
S
ID

U
A
L
 R

IS
K
S 

C
E
R
T
A
IN

T
Y
 

Vegetation 
clearing 

Terrestrial flora 
and vegetation 

Disturbance/ loss of 
flora species and 
vegetation 
communities, 
including impacts 
outside the immediate 
clearing area due to 
degradation of habitat 
caused by sediment 
deposition, weed 
invasion, clearing 
outside proposed 
development footprint 

3 B I Significant areas of the development 
are in disturbed areas 

Dry-tropical environment – 
watercourses unlikely to be in flow 
in drier months but will reach peak 
flows through summer 

Infrastructure avoids the majority of 
drainage lines within the area but 
does bisect some waterways.  

Standard reinstatement, 
revegetation or rehabilitation of 
laydown areas / gully crossings 

Clearing only to occur within 
approved areas.  

Infrastructure will be located in 
already disturbed areas where 
practicable. 

Areas of proposed clearing will be 
demarcated prior to the 
commencement of clearing, with 
clearly flagged no-go zones. 

The clearing footprint and no-go zones 
are to remain adequately marked for 
the duration of clearing activities 

Species specific management plans to 
be implemented. 

1 C N M 

Disturbance/ loss of 
EPBC Act and/or NCA 
listed threatened 
species) 

2 C L No EPBC Act listed flora species were 
identified during survey  

Potential habitat for Bertya 
Opponens exists within the Project 
area 

Clearing is only to occur within 
approved areas.  

Areas of proposed clearing will be 
demarcated prior to the 
commencement of clearing, with 
clearly flagged no-go zones. 

Vehicles and machinery to remain on 
approved and/or existing tracks  

Pre-clearance surveys for protected 
plants will occur  

2 D N M 

Increased levels of 
disturbance may lead 
to increased 
prevalence of pest 
species and 
consequently further 

2 B L All construction vehicles to possess 
weed hygiene certificate. 

Clearing only to occur within 
approved areas.  

Infrastructure will be located in 
already disturbed areas where 
practicable. 

1 C N H 
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degradation in 
condition (e.g. 
increase in 
disturbance from pigs 
or grazing activities 
and feral herbivores) 

Areas of proposed clearing will be 
demarcated prior to the 
commencement of clearing, with 
clearly flagged no-go zones. 

The clearing footprint and no-go zones 
are to remain adequately marked for 
the duration of clearing activities 

Implementation of the Biosecurity 
Management Plan  

Vegetation 
clearing 

Terrestrial fauna Direct loss of refuge 
and foraging habitat  

Fragmentation of 
foraging and refuge 
habitat resulting in 
loss of connectivity 
between suitable 
habitats within the 
Project area 

3 B I Significant areas of the development 
are in disturbed areas 

EPBC Act and NCA-listed species are 
known to or have the potential to 
occur within the Project area 

Small areas of habitat will be 
removed as part of the Project. 

Species specific management plans to 
be implemented. 

2 B L M 

Increased access to 
habitat by feral 
predators and possible 
increased predation by 
wild dogs and dingoes 

3 B I Significant areas of the development 
are in disturbed areas 

Project is sited on the edge of large 
area of remnant vegetation and 
habitat 

Clearing causes a linear 
fragmentation representing a minor 
barrier for fauna species, or 
additional vectors (roads / tracks) 
for predators 

New tracks are minimised with the 
majority of proposed tracks 
enhancement of existing tracks. 

 

Species specific management plans to 
be implemented. 

 

2 C L M 
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Vegetation 
clearing 

Terrestrial 
environmental 
quality 

Accelerated erosion 
and landform 
instability possible 
due to intense 
rainfalls. 

3 B I Vegetation clearance kept to a 
minimum. 

Avoid vegetation clearing near or 
within ephemeral waterways when 
rain is falling.  

Best practise ESC measures to be 
tailored for environment to be 
implemented. 

2 C L H 

Vegetation 
clearing 

Inland water 
environmental 
quality  

Contamination of 
surface water 
resources from 
sediments and/or 
unintentional 
discharge or leak of 
CSG water. 

3 C I Potential high rainfall events during 
construction. 

Standard construction and 
reinstatement measures 

Watercourse crossings minimised.  

Construction will occur over several 
wet seasons. 

Surface Water Monitoring in 
Eurombah Creek 

CSG water will be managed in 
accordance with the CSG Water 
Management Plan. 

2 C L H 

Storage of 
putrescible waste 

Terrestrial fauna Availability of 
potential food source 
may attact wildlife to 
the construction zone. 

3 B L Putrescible waste to be managed in 
appropriate enclosed bins. 

Waste managed by a suitably licensed 
waste contractor. 

2 D N M 

Excavation Terrestrial flora 
and vegetation 

Degradation of 
vegetation community 
due to spread of 
weeds. 

2 B L All construction vehicles to possess 
weed hygene certificate. 

Weed spread is a known risk for 
construction activities. 

Clearing only to occur within 
approved areas.  

Infrastructure will be located in 
already disturbed areas where 
practicable. 

Areas of proposed clearing will be 
demarcated prior to the 
commencement of clearing, with 
clearly flagged no-go zones. 

The clearing footprint and no-go zones 
are to remain adequately marked for 
the duration of clearing activities. 

1 C N M 
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Implementation of the Biosecurity 
Management Plan.  

Excavation Terrestrial fauna Mortality of 
individuals due to 
capture in trenching 
where undertaken. 

2 B L Trenching associated with laying 
infrastructure. 

The majority of trenches will run 
alongside existing access tracks. 

Review fencing and trenching 
protocols and implement actions to 
ensure entrapment does not re-occur.   

Species specific management plans to 
be implemented. 

1 B L H 

Excavation Terrestrial 
environmental 
quality 

 

Accelerated erosion 
and landform 
instability possible 
due to intense 
rainfalls. 

 

3 

 

B 

 

I 

 

Vegetation clearance kept to a 
minimum. 

Best practise ESC measures to be 
tailored for environment to be 
implemented 

 

Avoid vegetation clearing near or 
within ephemeral waterways when 
rain is falling  

Install, monitor and maintain 
appropriate erosion and sediment 
control as per the Erosion and 
Sediment Control Plan. 

2 

 

 

C 

 

 

L 

 

 

H 

Vehicle 
movements 

Terrestrial flora 
and vegetation 

Degradation of 
vegetation 
community/ alteration 
of community 
composition due to 
introduction and/or 
spread of weeds. 

2 

 

B L 

 

All construction vehicles to possess 
weed hygiene certificate. 

Tracks are already accessed by 
landholders 

Use of existing access tracks has 
been maximised during design phase. 

Vehicles and machinery to remain on 
approved and/or existing tracks.  

Clearly demarcate any no-go zones. 

Personnel entry to be restricted to 
the approved footprint. 

Implementation of the Biosecurity 
Management Plan.  

2 

 

D 

 

N 

 

H 

Vehicle 
movements 

Terrestrial fauna Degradation of fauna 
habitat due to 
introduction and/or 
spread of weeds. 

3 

 

B I 

 

Tracks are already accessed by 
landholders 

Use of existing access tracks has 
been maximised during design phase. 

Species specific management plans to 
be implemented. 

 

2 

 

D 

 

N 

 

H 

Loss of individuals 
(mortality due to 
vehicle strike). 

2 

 

B 

 

L 

 

Generally daytime only traffic but 
dawn and dusk included. 

Significant vehicle movements 
limited to short construction phase. 

All construction and operation 
personnel to undergo induction 
training on the fauna values of the 
Project area and vehicle speed limits. 

2 D N H 
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Vehicle movements are a known 
cause of wildlife mortality 

Implement speed limits within the 
Project area, which all vehicle and 
machinery that travels by road must 
adhere to. 

Species specific management plans to 
be implemented. 

Construction 
activities that 
create barriers to 
fauna movement 
or pathways for 
pest species 

Terrestrial fauna Disturbance or 
alteration to 
individuals normal 
passage or movement. 

 

Introduction of 
barriers inhibit fauna 
ability to escape pest 
or predators. 

3 C I Barriers to be a temporary, short 
term structure. 

All temporary gates shall be removed 
(unless required for operational 
reasons) and the fence, gates and 
barriers  reinstated as agreed with 
the landowner. 

Daily fauna inspections to ensure 
fauna are not impacted by 
construction activities. 

2 D N H 

Fire ignition Terrestrial flora 
and vegetation 

Disturbance/ loss of 
terrestrial flora 
species and vegetation 
communities (non-
threatened). 

4 

 

C 

 

H 

 

Accidental fire ignition caused by 
construction activity 

Immediate attempts to extinguish 
the fire fail 

Potential additive effect of grassy 
weed species 

Project area is adjacent to large 
areas of remnant vegetation  

Generally low natural fire frequency 

Develop and implement hazardous 
materials storage, handling and 
disposal procedures. 

No burning of cleared vegetation. 

Hot works permits will be followed at 
all times. 

Smoking and cigarette lighters only 
permitted in designated smoking 
areas. 

All site vehicles to be supplied with a 
fire extinguisher.  

All relevant construction and 
operation personnel to undertake 
training in fire prevention and 
management. 

4 E L H 



Spring Gully North-West and North-East Development Area Threatened Species and Ecological Communities Management Plan 

Doc Ref: Q-8200-15-MP-1158  Revision: 4  Page 122 of 125 

Integrated Gas, Australia Pacific LNG Upstream Project 

Uncontrolled when printed unless issued and stamped Controlled Copy. 

ENVIRONMENTAL 

ASPECT 

(ACTIVITY) 

ENVIRONMENTAL 

FACTOR 

(RECEPTOR)  

POTENTIAL IMPACT 

(CHANGE/EFFECT)  

C
O

N
S
E
Q

U
E
N

C
E
 

L
IK

E
L
IH

O
O

D
 

IN
H

E
R
E
N

T
 R

IS
K
 

ASSUMPTIONS/COMMENTS MANAGEMENT CONTROLS 

C
O

N
S
E
Q

U
E
N

C
E
 

L
IK

E
L
IH

O
O

D
 

R
E
S
ID

U
A
L
 R

IS
K
S 

C
E
R
T
A
IN

T
Y
 

Disturbance/loss of 
conservation 
significant flora 
species (e.g. NCA 
listed threatened 
species). 

3 C I As above As above 3 E N H 

Fire ignition Terrestrial fauna Fragmentation of 
habitat 

4 C H Accidental fire ignition caused by 
construction activity. 

Immediate attempts to extinguish 
the fire fail. 

Potential additive effect of grassy 
weed species. 

Project area is adjacent to large 
areas of remnant vegetation. 

Generally low natural fire frequency. 

Develop and implement hazardous 
materials storage, handling and 
disposal procedures. 

No burning of cleared vegetation. 

Hot works permits will be followed at 
all times. 

Smoking and cigarette lighters only 
permitted in designated smoking 
areas. 

All site vehicles to be supplied with a 
fire extinguisher.  

All relevant construction and 
operation personnel to undertake 
training in fire prevention and 
management. 

4 E L H 

Spills and leaks Terrestrial flora 
and vegetation / 
Terrestrial fauna 

Disturbance / loss of 
significant vegetation, 
flora or habitats due 
to spills. 

3 C I Management and storage of 
hazardous materials to Australian 
Standards and consistent with MSDS 

Threatened flora / fauna species 
known in Project area and region. 

Hazardous materials and spill 
response sub-plan. 

 

2 D N H 

Loss of 
containment of 
CSG water to 
grade 

Terrestrial flora 
and fauna 

Scour damage and 
erosion to dispersive 
soils 

3 B I Project area covers several high 
quality broad ecological 
communities. 

 

Implementation of safe operating 
procedures. 

Training of personnel. 

2 B L M 
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Contamination and 
loss of water source 
(pond)  

Disruption of 
migratory patterns 

CSG water will be managed in 
accordance with the CSG Water 
Management Plan. 

Dust emissions Terrestrial flora 
and vegetation 

Particulate emissions 
may reduce the 
photosynthetic 
abilities of plants 
within Brigalow TEC in 
areas adjacent to the 
Project area. 

2 C L Dust during clearing activities, and in 
open areas and along access tracks 
during construction 

Watering of roads and disturbed areas 
during construction activities.  

Enforcing vehicle speed limits.  

Regular cleaning of vehicles. 

1 C N H 

Terrestrial fauna Degradation of 
terrestrial fauna 
habitat (e.g. foraging, 
nesting) due to dust 
deposition. 

2 C L As above As above 1 C N M 

Light emissions Terrestrial fauna Disturbance to 
nocturnal foraging 
patterns due to 
altered lighting  

Disruption to 
nocturnal dispersal 
when individuals 
travel between roosts. 

2 C L Nightime construction activities will 
be avoided (where practicable) in 
habitat known to support threatened 
species. 

Minimise lighting installations as far 
as practicable. 

Minimise night time lighting as far as 
practicable. 

Avoid night time construction as far 
as practicable. 

Direct lighting away from known 
roosts and areas of retained suitable 
habitat. 

Implement species specific 
management plans. 

2 

 

D 

 

N 

 

M 

Noise emissions 
and vibration 

Terrestrial fauna Loss of useable 
habitat and 
behavioural 

3 C I Noise may be continuous from 6 am – 
6 pm (daylight hours) 

Ensure all vehicles and machinery are 
serviced and maintained to minimise 
machinery noise and vibration. 

2 C L H 
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(including 
blasting) 

disruptions due to 
noise and vibration 
disturbance. 

Position noisy vehicles and machinery 
away from potential daytime denning 
habitat, where practicable. 

Table A-5: Operations phase risk assessment  

ENVIRONMENTAL 

ASPECT 
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ENVIRONMENTAL 
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Physical presence 
of infrastructure 

Terrestrial flora 
and vegetation 

Degradation of 
vegetation 
community. Habitat 
fragmentation. 

2 

 

B L 

 

Weeds and feral animals known to 
exist in Project area. 

Vehicles and machinery to remain on 
approved and/or existing tracks.  

Clearly demarcate any no-go zones. 

Personnel entry to be restricted to 
the approved footprint. 

Implementation of the Biosecurity 
Management Plan. 

2 C L H 

Terrestrial fauna Degradation of fauna 
habitat and loss of 
individuals due to 
access / predation by 
feral animals (or 
toxication by cane 
toads). 

3 C I Feral animals known to exist in 
Project area 

Development will not increase 
standing water and associated cane 
toad risk 

Terrestrial fauna and habitat sub-plan 

Specific species management plans 

2 D N H 

Vehicle 
movements 

Terrestrial fauna Loss of individuals 
(mortality due to 
vehicle strike) 

2 B L Generally daytime only traffic but 
dawn and dusk included. 

Significant vehicle movements 
limited to short construction phase. 

All construction and operation 
personnel to undergo induction training 
on the fauna values of the Project area 
and vehicle speed limits. 

2 

 

D N H 
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Vehicle movements are a known 
cause of wildlife mortality. 

Implement speed limits within the 
Project area, which all vehicle and 
machinery that travels by road must 
adhere to. 

Species specific management plans to 
be implemented. 

Light emissions - 
Flaring 

Terrestrial fauna Attraction of exotic 
fauna such as cane 
toads / dogs / cats 

Attraction of insects 
which are key prey 
items of microbats 

3 B I Lighting from well flares can 
increase insect abundance increasing 
local bat species to flare exposure.  

Implementation of a Flaring 
management plan.  

2 B L M 

Loss of 
containment of 
CSG water to 
grade 

Terrestrial flora 
and fauna 

Scour damage and 
erosion to dispersive 
soils 

Contamination and 
loss of water source 
(pond)  

Disruption of 
migratory patterns 

3 B I Project area covers several high 
quality broad ecological 
communities. 

 

Implementation of safe operating 
procedures. 

Training of personnel. 

CSG water will be managed in 
accordance with the CSG Water 
Management Plan. 

2 B L M 

 


