
EA Amendment Application 

 
 
 
 
 
 
 
 
 
 
 
 
 

PL194 Environmental Authority 
amendment application EA – P-
EA-100464322 
 
 
 
Supporting Information Report  
 
 
 
 

  



EA Amendment Application 

Contents 

Introduction 4 

1.1 Purpose of supporting report 4 

1.2 Background 4 

1.3 Land description 5 

2. Application Description 7 

2.1 Description of Proposed Activities 7 

2.2 Assessment Approach 8 

2.3 Matters of National Environmental Significance - EPBC Act 9 

3. Application requirements 10 

3.1 S227 requirements for site specific applications 11 

3.2 S227A Exercise of underground water rights 13 

3.3 Minor and major amendments 13 

3.4 The Standard Criteria (EP Act) 14 

3.5 Great Barrier Reef Catchments 16 

3.6 Notifiable activities 16 

3.7 Environmentally relevant activities 16 

4. Proposed amendments 17 

5. Relevant Environmental Values 18 

6. Biodiversity 20 

6.1 Existing Environment 20 

6.2 Environmental values 21 

6.3 Details of emission or releases 21 

6.4 Potential impacts and management practices 22 

6.5 Risk and likely magnitude of impacts on environmental values 28 

7. Environmentally Sensitive Areas 28 

7.1 Environmental values 28 

7.2 Details of Emissions or Releases 28 

7.3 Potential impacts and management practices 29 

7.4 Risk and likely magnitude of impacts on environmental values 32 

8. Environmental Offsets 33 

8.1 Conservation significant species 34 

8.2 Species management 38 





EA Amendment Application 

Introduction 

1.1 Purpose of supporting report 
Arrow Energy (Arrow), as the upstream operator of the Surat Gas Project, has prepared this 
Supporting Information Report to accompany an application to amend environmental 
authority (EA) P-EA-100464322.   

This EA currently authorises petroleum activities on Petroleum Lease (PL194), which covers 
an area of approximately 195.8 km2 from southeast of Brigalow, to just north of Beelbee, in 
the Brigalow Belt bioregion of Queensland, as shown on Figure 1.  

The proposed amendments are set out below and detailed in Attachment 3: 

• changes to Prescribed Environmental Matter (PEM) tables to enable field development 
of PL194; 

• to authorise petroleum activities within Environmentally Sensitive Areas (ESA) and ESA 
buffers, revise Biodiversity 8B (schedule D, Table 2). 

• administrative amendments – updates to conditions to reflect current best practice and 
alignment with Streamline Model Conditions for Petroleum Activities (SMC), and to 
remove conditions no longer required on PL194. 

The purpose of this report is to provide the administering authority with sufficient information 
to decide the application to amend the PL194 EA, as proposed. 

The EA amendment application has been prepared with reference to the Major and Minor 
amendment guideline ESR/2015/1684 and is made in accordance with Section 226 of the 
Environmental Protection Act 1994 and contains the following documents: 

• Completed application form; 

• This Supporting Information Report; and  

• Appended documentation. 

1.2 Background  
Australian CBM Pty Ltd, herein referenced as Arrow Energy (Arrow), is an integrated coal 
seam gas (CSG) company that explores and develops gas fields, produces and sells CSG 
and generates electricity. Arrow’s exploration and production tenements cover around 
17,000 km2 across the Surat and Bowen basins in central Queensland.   

Within the Surat Basin, Arrow holds 23 PLs, authorised under five separate environmental 
EAs.  This EA amendment application relates to P-EA-100464322 for PL194 that was 
previously part of an amalgamated EA which covered the following PLs – PL194, PL198, 
PL230, PL238, PL252, PL258, and PL260. The EA was de-amalgamated and is now a 
standalone EA.  

The resulting EA contains conditions that are not all relevant and provides for activities which 
are not being undertaken, and do not currently enable the field development required within 
PL194.   
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1.3 Land description 
This amendment specifically applies to activities within PL194 as shown in Figure 1.  This 
Project area is located approximately 40 kilometres northwest of Dalby.  The main activities 
proposed will be undertaken approximately 15 km east of Kogan, in the Southern Brigalow 
Belt Bioregion, and includes the Dalby State Forest (Lot 183FTY516).    

Topography throughout the project area is typically flat to gently undulating, with some low 
hills, jump-ups, and excised river/creek banks. The project location is shown in Figure 1 
below.  PL194 has been awarded to Arrow on the basis of meeting requirements of a 
development plan approved by the Department of Resources (DoR).  The Dalby State 
Forest is included in the PL194 tenure.  

Land use across the tenement and the broader surrounds is predominantly based upon 
agriculture, including pastoral holdings used for grazing in the central and western areas. 
Depending on the location of infrastructure, post operational land use will include forestry, 
mining, grazing or cropping. Key industries in the wider region surrounding the project area 
include CSG exploration and agriculture. 
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Figure 1:  PL194 project location 
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2. Application Description 
This application seeks to amend the existing conditions to enable the efficient development 
of PL194. The following sections describe petroleum activities and infrastructure 
development proposed to be undertaken.    

There is no change to the management of produced water as a result of this amendment.  

2.1 Description of Proposed Activities 
The current EA authorises the following petroleum activities in Schedule A, Table 1 of the 
EA: 

Table 1:  Authorised Petroleum Activities 

Petroleum Activities Total Number of 
Authorised Petroleum 

Activities 

Maximum 
Disturbance 
Authorised 

Total coal seam gas wells, including: 
Core wells 

Exploration wells 

Development wells 

Production wells 

242 wells 242 ha 

Communication Towers 3 units 3 ha 

Sewage treatment plants 1 unit Less than 100 EP, 
0.15 ha 

 

There are a total of 103 existing wells in PL194.  The next phase of planned activities 
includes approximately 39 wells with a combination of vertical and deviated wells.  Each 
single well pad will be approximately 1 ha in size and the multi-well pads will be up to 1.5 ha 
in size.  

The development also includes gas and water flowlines (gathering), which connect wells and 
compression facilities and are designed to enable correct operating pressures to be 
maintained.    

Proposed activities include the construction and operation of the following: 

• Well leases and equipment laydown areas;  

• Drilling, completions and workovers; 

• Gas and water gathering flowlines/pipelines;  

• Access tracks and borrow pits;  

• Temporary camps and sewage treatment plants and irrigation  

• Surveys; 

• Communication systems; and 

• Other incidental petroleum activities. 
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These activities are essential to bringing the resource to surface and must be constructed to 
enable the resource to be delivered to the east coast gas market.   

Rehabilitation following construction will be undertaken in accordance with Arrow’s Land 
Rehabilitation Procedure (ORG-ARW-HSM-PRO-00073) which sets out Arrow’s process for 
rehabilitation of disturbed land. This procedure was developed to comply with relevant 
regulatory requirements, current best practice and to minimise potential environmental harm.  

The infrastructure layout is designed through an iterative approach using an area-wide 
planning process, which includes a combination of desktop and field based assessments in 
order to preferentially locate the proposed infrastructure to minimise environmental impacts.  
This iterative process needs to retain the flexibility necessary to address landholder 
preference, where this leads to appropriate environmental outcomes. 

It is not possible to access the gas resource in this location without clearing some remnant 
vegetation. Therefore, this amendment is necessary and desirable to enable PL194 to be 
developed.   

2.2 Assessment Approach 

Section 5 provides a description of the existing environmental values that have potential to 
be impacted as a result of the proposed amendments.  Potential impacts and corresponding 
environmental management practices are identified to appropriately minimise the impact of 
activities on these environmental values.  

In accordance with Section 125 of the EP Act, the following is addressed as part of the 
assessment approach: 

• Description of the environmental values likely to be affected by each relevant 
activity;  

• Details of any emissions of releases likely to be generated by each relevant 
activity; 

• Details of the management practices proposed to be implemented to prevent or 
minimise adverse impacts;  

• Description of the risk and likely magnitude of impacts of the environmental 
values; and 

• Details of how the land will be rehabilitated after each relevant activity ceases. 

The assessment approach has been utilised to meet the requirements of the EP Act and 
demonstrate that Arrow have considered potential impacts of the proposed activities, with an 
aim to prioritise the avoidance of adverse impacts.  Where no practicable alternate exists, 
these impacts can be managed, mitigated, and include being offset in accordance with the 
Environmental Offsets Act 2014 (EO Act).    

The assessment has considered whether there are any significant on-ground conditions that 
may vary how the expected composition, structure and function of any regional ecosystem 
may be impacted by any proposed clearing.  All reasonable steps have been taken to avoid, 
then where no reasonable alternative exits, minimise potential for adverse environmental 
impacts.  



EA Amendment Application 

A summary of the ecological investigations used to determine relevant biodiversity values is 
provided in Section 6 – Biodiversity. The risk and magnitude of likely impacts are described 
along with management practices to be implemented.  

Proposed conditions to be amended are contained in Section 4 and Attachment 3.  These 
seek to authorise disturbance to ESAs, reflect current best practice, remove conditions no 
longer required on PL194 and address modifications to PEMs pursuant to Queensland’s EO 
Act. Conditions to be amended represent outcomes of refinement of the field design 
process, or changes to the way fauna species habitat is identified or defined. 

Relevant PEMs are addressed, with a summary table provided at Section 8.4. For the 
purposes of this amendment report, information on individual PEMs has been provided 
where the proposed impact requires changes to the existing Schedule D, Table 3.  

As the disturbance limits are based on layout designs that are in advanced stages, a 
significant residual impact (SRI) assessment report, including all PEMs has been provided in 
accordance with Condition Biodiversity 14.  The SRI report reflects further refinements of the 
field design which will be no greater than the disturbance areas approved.    

2.3 Matters of National Environmental Significance - EPBC Act 

Consideration has been given to the potential impacts of the EA amendments against the 
existing approval and current provisions of the Commonwealth Environment Protection and 
Biodiversity Act 1999 (EPBC Act). 

The areas the subject of this EA amendment are part of the larger Surat Gas Project (SGP), 
which was referred to the Commonwealth (EPBC 2010/5344) and deemed to be a controlled 
action. Potential impacts of the project on matters of national environmental significance 
(MNES) were assessed by way of Environmental Impact Statement (EIS). Proposed 
disturbance areas and values relevant to this EA amendment application are within the 
overall disturbance for the Project as contemplated in the EIS. 

Approval was subsequently granted by the then Commonwealth Department of the 
Environment (DoE) which included maximum disturbance limits for EPBC listed species and 
communities within the project and conditions relating to CSG water monitoring and 
management.  The SGP project commenced under the EPBC Act on 22 October 2020.  

There are some species that were not listed as MNES at the time Arrow received 
Commonwealth approval in 2013 (refer to Attachment 1) but were included within the SGP 
Stage 1 Offset Strategy in 2019. This plan has been approved by DoE. 

The appropriate mechanism to recognise these species in the approval was discussed in 
meetings between The Department of Environment and Science (DES), Arrow and the 
Commonwealth Department of Climate Change, Energy, the Environment and Water 
(DCCEEW), with all parties agreeing that they are to be included in the State EA PEMs 
tables (see Section 8) and the potential impacts to be offset as matters of state 
environmental significance (MSES), rather than as MNES. 

This amendment seeks to include the required disturbance areas for these species in this 
EA now it has been de-amalgamated from the larger project EA.  
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3. Application requirements 
Under Section 224 of the EP Act, the holder of an EA may at any time apply to the 
administering authority to amend the EA (an amendment application). 

The statutory requirements for amending an EA are set out in sections 226 and 226A of the 
EP Act and are summarised in Table 2. 

Table 2:  Section 226 requirements and response 

 Statutory requirement  
EP Act Section 226(1) 

Response 

(a) Be made to the administering authority This EA amendment application 
has been made to DES, which is 
the administering authority. 

(b) Be in the approved form  Arrow has applied for this EA 
using the most recent version of 
the approved application form. 
This report is provided as 
supporting information to the 
application. 

(c) Be accompanied by the fee prescribed under a 
regulation 

Arrow has elected to pay the fee 
by credit card. 

(d) Describe the proposed amendments See sections 1.1, 2.1, 2.2 and 4. 

(e) Describe the land that will be affected by the proposed 
amendment 

See section 1.3. 

(f) Include any other document relating to the application 
prescribed by regulation 

There are no other documents 
prescribed by regulation that 
have been included.    

 EP Act Section 226A(1)  

(a) Describe any development permits in effect under the 
Planning Act for the carrying out of the relevant activity 
for the authority 

There are no development 
permits in effect under the 
Planning Act for the carrying out 
of the relevant activities for the 
authority. 

(b) State whether each relevant activity will, if the 
amendment is made, comply with any eligibility criteria 
for the activity 

The application relates to a site-
specific EA, and eligibility criteria 
do not apply to this application. 

(c) If the application states that each relevant activity will, if 
the amendment is made, comply with any eligibility 
criteria for the activity-include a declaration that the 
statement is correct 

The application relates to a site-
specific EA, and the application 
will not comply with the eligibility 
criteria. The application does not 
state that the amendment will 
comply with eligibility criteria. 

(d) State whether the application seeks to change a 
condition identified in the authority as a standard 
condition 

No changes to standard 
conditions are proposed. 

(e) If the application relates to a new relevant resource 
tenure for the authority that is an exploration permit or 

The application does not relate to 
a new relevant resource tenure 
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GHG permit – state whether the applicant seeks an 
amended environmental authority that is subject to the 
standard conditions for the relevant activity or authority, 
to the extent it relates to the permit 

and the application is not seeking 
an amendment which is subject 
the standard conditions. 

(f)(i) Describe environmental values likely to be affected by 
the proposed amendment 

See section 5. 

(ii) Provide the details of emissions or releases likely to be 
generated by the proposed amendment 

The proposed amendment does 
not change any of the emissions 
generated by the relevant 
activities authorised under the 
existing EA. See Section 5. 

(iii) Describe the risks and likely magnitude of impacts on 
the environmental values  

See sections 6, 7, 8. 

(iv) Describe management practices proposed to be 
implemented to prevent or minimise adverse impacts  

See sections 6, 7, 8. 

(v) If PRCP does not apply - describe how the land the 
subject of the application will be rehabilitated after each 
relevant activity ceases 

A PRCP does not apply to this 
activity.  See section 9.5 

(g) Describe the proposed measures for minimising and 
managing waste generated by amendments to the 
relevant activity 

See Section 9.4. 

(h) Provide details of any site management plan or 
environmental protection order that relates to the land 
the subject of the application 

There are no site management 
plans on the land subject to this 
application. There are no 
environmental protection orders 
for the land which is the subject 
of the application. 

 

3.1 S227 requirements for site specific applications 
In accordance with s227 of the EP Act, an application must state the matters mentioned in 
s126(1) and comply with s126(2), if the application: 

  a) relates to an EA for a coal seam gas activity; and 

b) the proposed amendment would result in changes to the management of coal 
seam gas water; and 

  c) the coal seam gas activity is an ineligible ERA.  

Table 3 lists the application requirements in accordance with s126(1) and (2) of the EP Act 
and where they are addressed in the application material. 
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Table 3:  s126 Application Requirements 

 Statutory requirement  
EP Act Section 126(1) 

Response 

(a) the quantity of CSG water the applicant reasonably 
expects will be generated in connection with carrying 
out each relevant CSG activity 

This EA amendment does not 
affect the quantity of water 
reasonably expected to be 
generated under the EA. 

(b) the flow rate at which the applicant reasonably expects 
the water will be generated 

The flow rate remains unchanged 
from that currently authorised as 
a result of this amendment.   

(c) the quality of the water, including changes in the water 
quality the applicant reasonably expects will happen 
while each relevant CSG activity is carried out 

The quality of water remains 
unchanged as a result of this 
amendment. 

(d) the proposed management of the water including, for 
example, the use, treatment, storage or disposal of the 
water 

There is no change to water 
management proposed as a 
result of this amendment. 

(e) the measurable criteria (the management criteria) 
against which the applicant will monitor and assess the 
effectiveness of the management of the water, 
including, for example, criteria for each of the 
following— 

The measurable criterion used 
for monitoring and assessing the 
effectiveness of the management 
of the water remains unchanged 
from that currently authorised. 

(i) the quantity and quality of the water used, 
treated, stored or disposed of 

(ii) protection of the environmental values affected 
by each relevant CSG activity 

(iii) the disposal of waste, including, for example, 
salt, generated from the management of the 
water 

(f) the action proposed to be taken if any of the 
management criteria are not complied with, to ensure 
the criteria will be able to be complied with in the future 

The proposed action for ensuring 
compliance with the 
management criteria remains 
unchanged from that currently 
authorised. 

 Statutory requirement  
EP Act Section 126(2) 

Response 

 The proposed management of the water can not 
provide for using a CSG evaporation dam in 
connection with carrying out a relevant CSG activity 
unless— 

An evaporation dam is not 
proposed as part of this 
amendment.  

(a) the application includes an evaluation of— 

(i) best practice environmental management for 
managing the CSG water; and 

(iii) alternative ways for managing the water; and 

(b) the evaluation shows there is no feasible alternative to 
a CSG evaporation dam for managing the water. 
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3.2 S227A Exercise of underground water rights  
In accordance with s227AA of the EP Act, an application must state the matters mentioned 
in s126A(1) and comply with s126(2), if the application:  

a) relates to a site-specific environmental authority for – 

i) a resource project that includes a resource tenure that is a mineral 
development licence, mining lease or petroleum lease; or  

ii) a resource activity for which the relevant tenure is a mineral development 
licence, mining lease or petroleum lease; and  

b) the proposed amendment involves changes to the exercise of underground water 
rights.  

The application does not involve changes to the exercise of underground water rights, 
therefore the matters mentioned to s126A(2) do not apply to this application. 

3.3 Minor and major amendments 
Table 4 sets out the threshold criteria for determining a ‘minor amendment (threshold)’ for an 
EA in accordance with Section 223 of the EP Act. 

Table 4:  Threshold criteria for an amendment to an EA to be considered a minor amendment 

Threshold Criteria  Response 

(a) is not a change to a condition identified in the EA as a 
standard condition, other than a condition conversion or 
replacing a standard condition with a standard condition 
for the ERA 

No changes to standard 
conditions are proposed. 

(b) does not significantly increase the level of environmental 
harm caused by the relevant activity 

It is not anticipated that the 
amendment will lead to a 
significant increase in the risk of 
environmental harm beyond that 
already approved. 

(c) does not change any rehabilitation objectives in the EA 
in a way likely to result in significantly different impacts 
on environmental values than the impacts previously 
permitted under the EA 

There will be no change to any 
rehabilitation objectives in the EA 
as a result of the proposed 
amendment. 

(d) does not significantly increase the scale or intensity of 
the relevant activity 

The scale or intensity of the 
activity will be increased above 
that already approved in the EA.  

(e) does not relate to a new relevant resource tenure for the 
EA that is—  

(i) a new mining lease, or  

(ii) a new petroleum lease, or  

(iii) a new geothermal lease under the Geothermal 
Energy Act 2010, or  

(iv) a new greenhouse gas injection and storage lease 
under the Greenhouse Gas Storage Act 2009 

The proposed amendment does 
not relate to a new relevant 
resource tenure for the EA. 
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Threshold Criteria  Response 

(f) Increases the existing surface area for the relevant 
activity by 10% or less 

The proposed amendment will 
increase the overall surface area 
for the relevant activity above that 
already approved in the EA. 
Although the overall well count 
will still be far less than already 
provided for in the current EA.  

(g) For an EA for a petroleum activity: 

(i) Involves constructing a new pipeline that does not 
exceed 150km in length, and 

(ii) Involves extending an existing pipeline by no more 
than 10% of the existing length of the pipeline 

The proposed amendment does 
not involve constructing a new 
pipeline exceeding 150km or 
extending an existing pipeline 
exceeding 10% of the existing 
length of the pipeline. 

(h) if the amendment relates to a new relevant resource 
tenure for the authority that is an exploration permit or 
greenhouse gas permit— the amendment application 
seeks an EA that is subject to the standard conditions 
for the relevant activity, to the extent it relates to the 
permit 

The proposed amendment does 
not relate to a new relevant 
resource tenure. 

 

As set out in Table 4, the amendments proposed do not satisfy all the threshold criteria for 
the application to be considered a minor amendment.    

3.4 The Standard Criteria (EP Act)  
The standard criteria (as defined by Schedule 4 of the EP Act) are required to be considered 
by the administering authority for both a major and minor amendment applications. Refer to 
Table 5 for an assessment of the proposed amendment against the standard criteria.  

Table 5:  Standard Criteria (EP Act)  

Schedule 4 EP Act Relevance to amendment application 

a) the following principles of environmental 
policy as set out in the 
Intergovernmental Agreement on the 
Environment –  

(i) the precautionary principle;  

(ii) intergenerational equity;  

(iii) conservation of biological diversity 
and ecological integrity; and 

The precautionary principle was considered for 
the application. The proposed activities will use 
accepted best practice technology for which 
there is sufficient scientific data to support the 
certainty of achieving the principles of 
sustainable development.  

The principle of intergenerational equity was 
considered for the application. It is considered 
that the proposed activities would not impact the 
use of environmental values by future 
generations.  

The principles of conservation of biological 
diversity and ecological integrity were 
considered for the application. The proposed 
application will not result in significant adverse 
impacts to biological diversity or ecological 
integrity when considered in its entirety. 
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Schedule 4 EP Act Relevance to amendment application 

b) Any Commonwealth or State 
government plans, standards, 
agreements or requirements about 
environmental protection or ecologically 
sustainable development 

The proposed activities will be undertaken in 
accordance with the applicable requirements of 
the following:  

• Environmental Protection Act 1994 (EP 
Act)  

• Environmental Protection Regulation 
2019 (EP Regulation)  

• Petroleum and Gas (Production and 
Safety) Act 2004  

• CSG Water Management Policy 2012 

• Nature Conservation Act 1992 (and 
associated 2018 guidance 
amendments)  

• Environmental Protection and 
Biodiversity Conservation Act 1999 and 
Regulations  

• Australian Standards. 

Where relevant, these Acts are further 
referenced throughout this supporting 
information report 

c) Any relevant environmental impact 
study, assessment or report 

The activity subject to this amendment 
application was considered in the context of the 
EIS completed for the SGP. 

d) The character, resilience and values of 
the receiving environment 

Refer sections 5, 6, 7. 

e) all submissions made by the application 
and submitters 

The EA amendment should not be subject to 
public notification as there is not likely to be a 
substantial increase in the risk of environmental 
harm under the amended EA, nor a substantial 
change in the contaminants permitted to the be 
released to the environment. 

f) Best Practice Environmental 
Management (BPEM) for activities 
under any relevant instrument, or 
proposed instrument, as follows- (i) an 
environmental authority;  

(ii) a transitional environmental 
program;  

(iii) an environmental protection order;  

(iv) a disposal permit;  

(v) a development approval; 

Best Practice Environmental Management 
(BPEM) of the proposed activities will be 
achieved through compliance with the 
conditions of the EA) and implementation of 
management measures as described in Section 
5 of this supporting information report.  

g) Financial implications of the 
requirements under an instrument, or 
proposed instrument, mentioned in 
paragraph (g) as they would relate to 
the type of activity or industry carried 

Arrow will continue to provide adequate funds, 
equipment and staff time to achieve compliance 
with the conditions of the EA. This will be 
reflected in approved Estimated Cost of 
Rehabilitation in accordance with the Financial 
Provisioning Scheme.  
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Schedule 4 EP Act Relevance to amendment application 
out, or proposed to be carried out under 
this instrument 

h) Public interest 

 

The proposed amendment is in the public 
interest, as it will secure important natural gas 
supply which is vital to meet the needs of 
customers in the east coast market, along with 
other Australian states and territories.  It plays 
an important role in powering the energy 
transition to meet State and Commonwealth 
renewable energy targets.   

i) Site management plan (SMP) There are no SMPs applicable or relevant to this 
application. 

j) Relevant Integrated environmental 
management system (IEMS) or 
proposed IEMS 

The Arrow Integrated HSE Management System 
(HSEMS) will be implemented for the proposed 
activities.  

k) Other matters prescribed under a 
regulation 

This application demonstrates compliance with 
relevant prescribed matters.   

3.5 Great Barrier Reef Catchments 
The project area is not located in a Great Barrier Reef catchment area. As a result, Section 
41AA of the EP Regulation is not triggered. Section 41AA relates to the release of fine 
sediment and inorganic nitrogen in Great Barrier Reef catchment waters and in particular, 
section 41AA(3) states:  

The administering authority must refuse to grant the application if the authority 
considers that—  

(a) the relevant activity will, or may, have a residual impact; and  

(b) having regard to the matters mentioned in the water quality offset policy, the 
residual impact will not be adequately counterbalanced by offset measures for the 
relevant activity.  

Proposed management measures for erosion and sediment control, stormwater and 
potential contaminants mean the risks of fine sediment and/or contaminants entering a 
watercourse are minimal, and the risk of any such sediment or contaminants being 
transported downstream to the GBR are negligible. 

3.6 Notifiable activities 
Notifiable activities are those activities identified as likely to cause environmental harm 
through contamination of land and are described in Schedule 3 of the EP Act. No notifiable 
activity is proposed to be carried out on the land associated with the proposed amendment. 

3.7 Environmentally relevant activities 
The amendment does not seek to change any of the currently authorised Environmentally 
relevant activities (ERAs). 
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4. Proposed amendments 
The conditions sought to be amended in this application are summarised in Table 6 below, 
with detailed information and justification presented in Attachment 3.  Several of these 
amendments are to update the conditions to reflect the authorised activities on PL194 now it 
has been deamalgamated from a larger Project EA. 

Table 6:  EA conditions sought in this amendment application 

Proposed Amendment Reasoning 

Schedule A – General 
Conditions 11(a), 11(c), 18 

This amendment seeks 
administrative updates to ensure 
conditions reflect: 

• relevant authorised 
activities.   

• current version of 
guidelines and 
regulations.  

Schedule B – Water 
Conditions 1, 9(a), 12, 15 to 31 and associated tables 

This amendment seeks 
administrative updates to ensure 
irrelevant activities no longer 
authorised in PL194 are removed 
and remaining conditions reference 
existing conditions and current 
mapping requirements.  

Schedule BE – CSG Water Injection Trials 
Conditions 1 to 22 and associated tables  

CSG water injection trials have not, 
and are not, proposed to be 
undertaken on PL194 at this time. 

This amendment seeks removal of 
conditions no longer relevant to 
authorised activities on PL194.    

Schedule D – Land 
Condition Biodiversity 8B, Biodiversity 8C 

Schedule D, Table 2 

Schedule D, Table 3 

Removal of Conditions 17 to 22 and associated tables 

This amendment seeks to replace 
tables 2 & 3 to reflect current 
environmental values and impacts 
to ESA and PEMs required for the 
development of PL194. 

This amendment seeks removal of 
conditions no longer required on 
PL194.    

Schedule E – Acoustic 
Conditions 10 and 11 and associated Schedule E, Table 3 

This amendment seeks removal of 
conditions no longer required for 
the development of PL194. 

Schedule F – Air 
Schedule F, Table 1, and Table 2 

This amendment seeks removal of 
conditions no longer required for 
the development of PL194. 
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5. Relevant Environmental Values 
The proposed amendments do not change the risk and magnitude of impacts authorised by 
the current EA for the following values: 

• Air  

• Acoustics (noise and vibration)  

• Water, including groundwater 

• Wetlands  

• Land  

• Land use 

• Waste 

• Community 

• Indigenous and Non-indigenous Heritage 

The proposed amendments may potentially change the risk and magnitude of impacts to 
biodiversity and ESA values.  An assessment of impacts to biodiversity and ESA values is 
provided in the following sections.  

The proposed amendment will not result in any changes to how waste is managed while 
carrying out authorised petroleum activities, or rehabilitation objectives (i.e., these 
environmental values will be managed in accordance with existing management practices 
and relevant EA conditions).  

For completeness, a summary of the values not expected to be changed have been included 
in the table below.  For each value there are existing conditions in the EA that appropriately 
manage the risk of emissions or releases as a result of construction or operational activities.   

Table 7 Environmental values not impacted by this amendment  

Environmental 
value 

Justification 

Air Quality The activities proposed do not differ to those that were assessed during the air 
impact assessment undertaken to inform the Surat Gas Project Environmental 
Impact Statement (EIS) (October 2013 and 19 December 2013 respectively) 
and Supplementary Report to the EIS (19 December 2013). 
The primary air quality emission relevant to this EA application is particulate 
matter (i.e. dust) generated by the construction activities. The main dust 
generating activities will be the movement of material for activities during the 
stripping and stockpiling topsoil; trenching activities; vehicle movements and 
restoration of topsoil. 
A construction environmental management plan will be developed to manage 
impacts for the project, including air quality impacts. Mitigation methods within 
this plan will include:  

- Application of water by water trucks on exposed areas including 
stockpiles; 

- Visual observation of dust emissions (particularly during dry and windy 
conditions) and increasing the water application frequency if required; 

- Vehicle loads that may generate nuisance dust will be covered; and 
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- Vehicle speed restrictions will be imposed at the construction site to 
minimize wheel generated dust. 

 
As such, the risk to air quality from activities on PL194 are not expected to 
materially change.  Particular conditions are included in General 21, 23 and 
Schedule F which appropriately manage the risk of impacts to air.   

Noise and vibration Project activities have been assessed and will continue to comply with existing 
conditions General 21, 23 and those included in Schedule E  
While it is unlikely, if blasting is required, a Blasting Management Plan will be 
developed (in accordance with AS 2187) by a suitably qualified specialist prior 
to any blasting activities. As such, the risk of noise from construction and 
operation are not expected to materially change. 
 
 
 
 
 

Water, wetlands 
and groundwater 
including 
Groundwater 
Dependent 
Ecosystems 
(GDEs)  

All construction and rehabilitation activities that occur within waterways are 
considered temporary works under the Fisheries Act 1994 and will be 
undertaken in accordance with the conditions of the EA, the Department of 
Agriculture and Fisheries 2018 requirements for operational work in a 
waterway.  Construction using Horizontal Directional Drilling (HDD) will be 
considered for high-risk waterway crossings should they occur.  
Project activities have been assessed and will continue to comply with existing 
conditions included in Schedule B.  
 
 
 

Land The setting of the project area is typically flat to gently undulating, with some 
low hills, jump-ups, and excised river/creek banks.  The activity that is the 
subject of this EA application is unlikely to impact on adjacent land use. Project 
activities have been assessed and will continue to comply with existing 
conditions included in Schedule D (particularly conditions Land 1 to 9).  

Waste There will be no significant waste streams generated by the construction or 
operation of the activity for which this application applies.  
Section 9.4 addresses these matters in detail.  The Project will continue to 
comply with the existing conditions of the EA, including those in Schedule G.   

Community, 
including visual 
amenity.  

The Project activities are not expected to materially change impacts on the 
community.   Arrow maintain dedicated land liaison officers who proactively 
engage with landholders and community members regarding project activities.  
  

Indigenous and 
non-indigenous 
heritage 

Arrow has negotiated Indigenous Land Use Agreements (ILUAs) with all 
relevant Native Title Parties for the Surat Gas Project. These ILUAs address 
provisions within the Native Title Act 1993 and ensure compliance with the 
Aboriginal Cultural Heritage Act 2003. Arrow is committed to ensuring that the 
cultural heritage places, objects and values identified throughout the project 
area are protected or managed in a culturally appropriate manner, and with the 
direct input of relevant parties. As such, cultural heritage preconstruction 
clearance surveys are undertaken with the relevant heritage parties as part of 
project planning activities.  
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6. Biodiversity 

6.1 Existing Environment 
Production from cropping and agriculture has resulted in large portions of cleared and 
disturbed land in the north-east of the tenement. The southern half of the tenement where 
most CSG development has occurred, is characterised by bushland including the Dalby 
State Forest. Mineral extraction encroaches on the south east boundary and the land use in 
the south west portion of the tenement includes intensive beef production.  

Habitat quality in the PL194 area has been impacted by these land uses, including historic 
logging, particularly that associated with the Dalby State Forest, and recent fires, as 
described by Ecosmart (2017):  

“While, on balance, the State Forests have retained greater conservation value 
than vegetation on freehold land, the future of these areas may be affected by 
changes to fire regime. Within the last 10 years, three extremely hot fires have 
affected large expanses of State Forest within the SGP study area, and in the 
case of Kumbarilla State Forest on more than one occasion…These hot fires can 
cause significant damage to the canopy and vegetation composition (by removing 
fire-sensitive species). It is likely the vegetation will take many decades to fully 
recover after a significant wildfire. The frequency and intensity of wildfires are 
predicted to increase due to climate change (Williams et al. 2001), possibly 
leading to possible broad-scale vegetation changes.” 

The main habitats in and around Dalby State Forest include remnant and regrowth eucalypt 
woodlands on land zones 5 and 7 and taller forests (RE 11.3.18 and 11.3.25) associated 
with riparian zones, especially around Braemar Creek.  

Biodiversity values have been assessed through the following studies, which included 
PL194: 

• Surat Gas EIS ecological studies – broad-scale aquatic and terrestrial ecology 
studies undertaken between 2011 and 2013; 

• Surat Gas Project Terrestrial Ecological Report (EcoSmart 2017) – Studies 
undertaken to address EIS commitments and approval conditions. There were 
undertaken over an area just over 200,000 ha and included: 

o Habitat mapping rules – assessment of potential habitat based on the results 
of pre-clearance surveys and through the application of peer-reviewed 
mapping rules to assess habitat impacts for potential threatened species; 

o Pre-clearance surveys – targeted local scale ground-truthing surveys 
undertaken in and around the proposed works on PL194. These surveys have 
occurred over the last 5 years and as recently as 2022.  The occurrence of 
Regional Ecosystems has been ground-truthed using methodologies 
consistent with Methodology for Survey and Mapping of Regional Ecosystems 
and Vegetation Communities (Neldner et al 2022). 
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Arrow has surveyed nearly 280 ha on PL194, split between Secondary, Site Validation, Flora 
and Fauna surveys, Koala surveys (240 trees) and Protected Plant Surveys (approx. 7 hours).   

The ecological surveys have incorporated elements of both the BioCondition (Eyre, et al 2015) 
and CORVEG (Neldner, et al 2019) assessment methods in use in Queensland and enabled 
detailed descriptions of RE and vegetation communities, records of field traverses to verify 
RE, vegetation mapping (Site Validation), incidental observation of Wildlife and possible 
habitats, assessments of koala habitats (Spot Assessment Technique by Phillips and 
Callaghan, 2011) and analysis of the quality of the environment of koala habitats (Habitat 
Assessment by Jurskis, 2001) (Koala survey).   

The SGP ecology  report (attachment 5) states: 

For the purpose of targeted survey sites, the terrestrial fauna surveys used a variety of 
recognised survey methods consistent with relevant federal and state survey guidelines. 
These included trapping (Elliot, pitfall, funnel and Harp), observation (spotlighting, bird 
survey, and active search), remote sensing (Anabat ultrasonic bat detection and camera 
trapping), and targeted methods (Koala [SAT] and Glossy Black Cockatoo ort searches, 
tripline, artificial shelter). 

In addition to those detailed in the EcoSmart Report, Arrow ecologists surveyed the area in 
2013, 2016, 2018, and 2022.  The entire alignment has been assessed and further 
information is provided in the EcoSmart Report (attachment 5).  

Areas mapped as ‘flora survey trigger’ areas were surveyed in accordance with the Flora 
Survey Guidelines – Protected Plants v2.01 (Wildlife and Threatened Species Operations, 
Department of Environment and Science (DES) 31 May 2019).  

6.2 Environmental values 
There are no prescribed legislative environmental values under the EP Act or subordinate 
legislation relating to biodiversity for PL194. Arrow Energy considers that the environmental 
values for PL194 are:  

• The integrity of undisturbed land ecosystems within the project area 

• The integrity of Regional Ecosystems and the habitat they provide; and  

• The integrity of populations of significant species and ecological communities. 

Additional detail on how biodiversity studies have informed the assessment of potential 
occurrence of threatened species/communities, or their habitat is presented in the following 
sections. 

6.3 Details of emission or releases 
There are no planned or expected emissions or releases to the identified biodiversity values 
as a result of this amendment. An unplanned release of chemicals has the potential to 
impact on terrestrial ecosystems and biodiversity values.   
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6.4 Potential impacts and management practices 
Survey areas of proposed disturbance alignments include remnant and regrowth vegetation 
that has been ground-truthed to include the following: 

Table 8:  Ground-verified vegetation communities and cleared areas impacted by the 
Project. 

Vegetation Community Area (ha) 

11.3.14 0.554 

11.3.18 0.408 

11.3.25 0.303 

11.5.1 51.494 

11.7.4 5.971 

11.7.7 13.453 

Regrowth (11.5.1) 49.609 

Regrowth (11.7.4) 23.172 

Cleared land (not remnant or regrowth) 54.595 

Total 199.559 

 

These REs have been assessed as potentially providing habitat for a number of NC Act 
listed fauna species including.  

• Furina dunmalli (Dunmall’s Snake) 
 

• Petaurus australis (Yellow-bellied Glider) 

• Nyctophilus corbeni (South-eastern Long-
eared Bat) 

•  

• Stagonopleura guttata (Diamond Firetail) 

• Calyptorhynchus lathami (Glossy Black-
cockatoo)  

• Phascolarctos cinereus (Koala) 

• Acanthophis antarcticus (Common Death 
Adder) 

• Hemiaspis damelii (Grey Snake) 

• Tachyglossus aculeatus (Echidna) • Adclarkia cameroni (Brigalow Woodland 
Snail)  

• Petauroides volans (Greater Glider) • Dasyurus maculatus (Spotted-tailed Quoll) 

 

Disturbance to enable the proposed development was envisaged at the time of the approved 
Surat Gas Project Environmental Impact Statement (EIS) (October 2013 and 19 December 
2013 respectively) and Supplementary Report to the EIS (19 December 2013).  

Disturbance has been minimised through the strategic placement of pads and by co-locating 
infrastructure on existing disturbed areas where possible.  This aims to achieve an optimal 
spacing between well centres of approximately 850m to 1250m, which is required to 
establish and maintain effective operation of wells.    
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The majority of the clearing required is for gathering infrastructure, with most of the pipeline 
alignment selected to avoid areas of ‘Of Concern’ remnant RE 11.3.25 (Biodiversity Status), 
other than a small section required to connect a well into the gathering network (0.303ha).   

Taking a conservative approach, Arrow request Schedule D, Table 3 be updated to include 
the changes to the species where habitat may exist, and which may result in a significant 
residual impact.  The potential for the project to have a significant residual impact on these 
species has been determined through preparation of a Significant Residual Impact (SRI) 
assessment and report. This is provided to DES prior to commencing the next stage of 
development, in accordance with Condition Biodiversity 14.  

The SRI report provides an analysis of the estimated SRI to each PEM with further detail 
regarding targeted surveys undertaken. Where a significant residual impact to these species 
is proposed, further detail on proposed management is provided in Section 8 of this report.  

This amendment application does not seek to provide additional disturbance to that already 
authorised but is to amend the EA to reflect currently identified environmental values not 
presently addressed in the EA.  This is by amending the disturbance values to PEMs and 
ESAs to enable the efficient and effective development of PL194, while providing appropriate 
levels of protection to environmental values through avoidance, management and mitigation 
measures.  

Arrow implements a management hierarchy for disturbance with the aim of avoiding and 
minimising impacts to PEMs and other environmental values.   

This includes an initial desktop assessment by all Subject Matter Experts (SMEs) for each 
proposed disturbance.  This is followed by targeted proactive ecological surveys to ground-
truth values at a local scale (including mapping of regional ecosystems).  Following these 
surveys, an Issued for Site Assessment (IFSA) meeting is held where the relevant SMEs are 
able to further refine project layout, based on all identified constraints including ecological 
values. 

Subsequent detailed pre-clearance field inspection surveys of the specified disturbance 
footprint are then undertaken by suitably qualified ecologists. Pre-clearance surveys confirm 
the presence, absence and extent of environmental values (including EPBC Act species 
habitats and TECs). The survey results are then included in Arrow’s GIS system to ensure 
verified values can be avoided and minimised.  

Following pre-clearance surveys, the next review meeting, called the Released from Survey 
(RFS) meeting, is held with SMEs including project engineers, planners, ecologists, land 
liaison officer and an archaeologist. Through this meeting, each specialist provides input to 
route and location options for proposed infrastructure, using the opportunities and 
constraints data derived from desktop and field-based assessments. Landholders feedback 
is a key consideration in the process and is incorporated where practicable, and would 
include Queensland Parks and Wildlife Services (QPWS) as custodians of State forests.   

The outcome of the RFS meeting is an agreed location for surface infrastructure, taking into 
consideration the outcomes of desktop and field-based assessments. The results of all 
assessments are recorded within Arrow’s Access, Approvals and Compensation (AACS) 
database.  

A final meeting to confirm the layout based on updated engineering deliverables (called the 
Final Layout Approved meeting) is held and SMEs further refine proposed infrastructure 
layouts, considering all relevant constraints so that Engineering Issued for Construction 
(IFC) drawings can be produced. At this point, the layout is locked and any further changes 
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must be subject to a formal Management of Change (MoC) process and will require further 
detailed assessments. 

The assessment of potential impacts from the proposed disturbance has been done utilising 
a combination of constraints mapping (e.g., environmental, topographical, landholder) 
verified with surveyed ground-truthed data over laying the proposed infrastructure locations.  
The final layout will be determined subject to a signed Conduct and Compensation 
Agreement (CCA) with the relevant landholders.  Pre-clearance surveys will be conducted in 
accordance with the EA, which will then be used to validate against the extent the of 
disturbance and any offset requirements as approved in the EA.   

 

The following hierarchy is embedded in Arrow’s design and approvals process:  

 

Avoid:  

• Significant disturbance to sensitive ecological values (e.g., protected flora, fauna 
and vegetation communities, and watercourses and wetlands).  

• Significant disturbance to land outside the approved battery limits. 

• Significant disturbance to land by maximising the use of previously disturbed land   
where possible. 

• Example -  Water and gas processing will be undertaken using existing facilities 
on other tenure, which avoids the need for construction of new facilities on 
PL194. 

 

Minimise:  

• The footprint (area) of the site (i.e., the total area of land disturbance within the 
approved battery limits). 

• Clearing vegetation, especially native woody vegetation and grasslands (i.e., 
utilise previously disturbed areas).  

• Example - In the initial planning phase, it was proposed to increase the size of 
each well pad to accommodate the drilling rig and supporting equipment.  
Through refinement, the intended layout of equipment has been reduced to fit 
within the currently authorised definition of essential petroleum activities.  

 

Mitigate:  

• Implement mitigation measures to further reduce direct and indirect impacts to 
ecological values.  

• Example - A single proposed large laydown area of approximately 10ha has been 
removed and replaced with two smaller areas of 2.6ha and 0.6ha, totalling 3.2ha.   
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Remediate and rehabilitate:  

• Actively remediate and rehabilitate impacted areas to promote and maintain long 
term recovery.  

• Example - Once constructed, wells sites will be reduced down to the area 
required for operational purposes.  

Offset: 

• Identify and implement offsets in line with regulatory requirements where Matters 
of National (MNES) or State (MSES) Environmental Significance cannot be 
avoided and are significantly impacted.   

• To enable the resource to be brought to surface some infrastructure needs to be 
placed in areas where clearing of remnant vegetation is required.  Biodiversity 
offsets will be implemented where this results in a significant residual impact.   

 

 

9 below identifies potential impacts and details of management practices to be implemented 
for the works on PL194.  

Table 9:  Management practices to be implemented for the works on PL194 

Potential Impacts  Key Management Practices 

Clearing of native vegetation, and 
habitat including for threatened wildlife 
species and of concern regional 
ecosystem types). 

• During project planning, the assessment protocol 
will be used to preferentially minimise disturbance 
to biodiversity values.  

• Vegetation will not be cleared unless authorised 
under the AACS database prior to any vegetation 
clearance or disturbance occurring.  

• Prior to undertaking activities that result in 
significant disturbance to land, an ecological survey 
to confirm on ground biodiversity values will be 
undertaken by a suitably qualified person.  

• Targeted surveys for threatened species will be 
undertaken where potential habitat is proposed to 
be disturbed.  

• Infrastructure will be located preferentially in 
predisturbed areas of land.  

• RoW widths will be minimised; for gathering RoWs, 
the width is being designed to nominally be a 30 
metres RoW.  

• Infrastructure will preferentially avoid, minimize or 
mitigate impacts on native vegetation or areas of 
ecological value.  

• To prevent unnecessary land and vegetation 
disturbance, vehicles and equipment will be 
retained within the approved work zone.  

• ‘No-go’ areas will be GPS located and clearly 
marked e.g. with signage, bunting, flagging tape. 
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Potential Impacts  Key Management Practices 

• A Species Impact Management Program will be 
implemented. 

• Clearing of mature or hollow bearing trees will be 
avoided where reasonably practicable, and 
otherwise undertaken in accordance with the 
Species Impact Management Program.  

Introduction and/or spread of weed 
species. 

• A biosecurity plan will be developed and 
implemented for the project.  

• Activities will be planned so that movement of 
vehicles, plant, machinery and equipment avoid 
moving between properties, corridors or areas with 
high priority weed infestations as required.  

• Site specific weed management requirements will 
be defined prior to access to any property or work 
site.  

• Weed management and control methods will 
depend upon the location, weed species identified, 
the degree of the infestation, relevant landholder 
agreement or conduct and compensation 
agreements (CCA) provisions, and local, state and 
national regulatory requirements.  

• Imported material able to transport weed seed will 
be assessed to ensure they are free of 
contamination, disease and invasive weeds. 
Landowner approval may also be required for 
imported soils and gravel. 

Disturbance or displacement to fauna 
species from foraging or roosting 
habitat, or breeding places. 

• Where identified as required, a qualified fauna 
spotter-catcher will conduct a search immediately 
prior to clearing of vegetation for the presence of 
fauna species.  

• Where fauna is detected, the spotter catcher will 
assess and implement the most appropriate method 
to avoid or minimise impacts on that fauna as a 
result of clearing.  

• A Species Impact Management Program will be 
implemented. 

Degradation of native flora and fauna 
habitats, including through: 

• Excessive dust generation and 
deposition  

• Land disturbance causing indirect 
impacts via increased erosion  

• Accidental release or spill of 
hazardous materials. 

• Staff and contractors will be made aware through 
general site induction and training of the potential to 
generate dust emissions and mitigation and 
management measures that should be 
implemented.  

• Vehicles, plant and machinery will comply with site-
specific speed limits to minimise dust generation.  

• Disturbed areas and access roads will be watered 
using a water cart/truck on an as-required basis to 
minimise the potential for environmental nuisance 
due to dust.  

• Works on site will not commence until any relevant 
Contractor erosion and sediment control procedures 
have been approved by the Arrow Site Supervisor 
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Potential Impacts  Key Management Practices 
and installed as required on significantly disturbed 
land.  

• Sediment and erosion control to be managed in 
accordance with the Arrow Erosion and Sediment 
Control Procedure and the Contractor’s erosion and 
sediment control procedures.  

• Erosion and sediment control structures must be 
inspected periodically as required and after rain 
events and maintenance carried out where 
required.  

• All fuel, oil and chemicals are to be stored, 
transported and handled in accordance appropriate 
standards including AS 3780:2008 – The storage 
and handling of corrosive substances, AS 
1940:2004 – The storage and handling of 
flammable and combustible liquids, AS 3833:2007 – 
Storage and handling of mixed classes of 
dangerous goods in packaged and intermediate 
bulk containers.  

• Appropriate spill response equipment must be 
available on site and/or with vehicles, and regularly 
maintained. 

Habitat fragmentation. • Infrastructure will be located preferentially avoiding, 
then minimize isolating, fragmenting, edge effects 
or dissecting tracts of native vegetation.  

• Linear infrastructure will maximize co-location.  

• Natural vegetation buffers along creeks and rivers 
will not be disturbed unless authorised under an 
approval and only at the location indicated on site-
specific environmental instructions.  

• RoW widths in native vegetation and waterway 
crossings will be minimised where possible.  

• Where activities may impose barriers to the 
movement of fauna for extended period of time, 
reasonable measures will be implemented to 
facilitate fauna movement around or through active 
work areas. 

Fauna injury during construction and 
operation activities. 

• Measures to prevent fauna entrapment and 
facilitate escape must be implemented during 
construction and operations where required (e.g. 
open excavations).  

• Excavations and trenches must be inspected for 
trapped fauna on a daily basis during construction.  

• Where identified as required, a qualified fauna 
spotter-catcher will conduct a search immediately 
prior to clearing of vegetation for the presence of 
fauna species. Where fauna are detected, the 
spotter catcher will assess and implement the most 
appropriate method to avoid or minimise impacts on 
that fauna as a result of clearing.  
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Potential Impacts  Key Management Practices 

• A Species Impact Management Program will be 
implemented. 

6.5 Risk and likely magnitude of impacts on environmental values 
The magnitude and severity of potential impacts have been determined based on 
assessments carried out by suitably qualified and experienced specialists. Indirect 
disturbances to terrestrial ecosystems relating to weeds and pests, displacement and 
degradation of habitat, as well as potential for mortality of fauna, will be effectively managed 
by implementing the environmental management practices outlined in section 6.  

The Dalby State Forest has been and is subject to ongoing disturbance, including by logging 
activities, that will disrupt and ultimately remove existing vegetation.  Layout of proposed 
infrastructure in the State Forest has been done in consultation with QWPS as custodians of 
the State Forest to ensure co-location of infrastructure such as fire breaks and fire roads or 
to provide new breaks and trails for QPWS. In addition, the location of proposed 
infrastructure is determined by topography.  

Arrow have adopted a conservative approach to assessing the potential for vegetation to 
provide suitable habitat for protected wildlife.  These areas will be offset in accordance with 
the EO Act with the aim of achieving no net loss of biodiversity as a result.   

Where impacts are unavoidable, Arrow anticipates that those impacts will be localised, short-
term and recoverable, or will be appropriately offset.  The overall risk and magnitude of 
potential impacts has therefore been assessed as low. 

7. Environmentally Sensitive Areas 

7.1 Environmental values  
Environmentally sensitive areas are defined in the Environmental Protection Regulation 
2008 and EA. The ESAs to be protected within the Petroleum Lease include:  

• Of concern remnant vegetation areas (Category C ESA); 

• State Forest (Dalby State Forest) (Category C ESA); and 

• Essential Habitat (Category C ESA). 

Environmentally Sensitive Areas (ESAs) have been determined with reference to the existing 
EA which defines Category A, B and C ESAs.    

 

7.2 Details of Emissions or Releases 
There are no planned or expected emissions or releases to the identified ESAs as a result of 
this amendment. An unplanned release of chemicals has the potential to impact on terrestrial 
ecosystems and ESAs.   
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7.3 Potential impacts and management practices 
Where infrastructure is required to impact ESAs, priority has been given to areas that are 
pre-cleared and/or existing disturbed areas.  While all reasonable efforts have been made to 
avoid impacts on ESAs, or the protection zones (PZs), through implementation of an 
environmental constraints assessment process, some disturbance will be required in these 
areas.  This is primarily to enable the construction and operation of essential petroleum 
activities which are required to bring the resource to surface.  

The methodology for determining the anticipated impacts on ESAs includes an initial 
assessment based on government mapping layers, which are then verified through more 
detailed site assessments undertaken by suitably qualified persons.  In accordance with 
existing condition Biodiversity 3, where the ground-verified values differ from the government 
mapping, activities can proceed on the basis of the confirmed on-the-ground biodiversity 
values.  This is reflected in the values provided in Table 10 below.  

 

 

This amendment is in part triggered by the need to place petroleum activities within Category 
C ESA – that are ‘essential habitat’.  

For the purpose of assessing impacts to ESAs, Arrow have assessed essential habitat as 
per section 20AC of the Vegetation Management Act 1999 (VMA), under the heading ‘What 
is the essential habitat map’.   

Section 20AC(2) defines essential habitat for protected wildlife, as a category A area, a 
category B area or category C area shown in the regulated vegetation map:  

(1) that has at least 3 essential habitat factors for the protected wildlife that 
must include any essential habitat factors that are stated as mandatory for the 
protected wildlife in the essential habitat database; or  

(2) in which the protected wildlife, at any stage of its life cycle, is located.  

The regulated vegetation map is the map certified by the chief executive which shows the 
vegetation category areas for the State.  When read in context of section 20AC, this links the 
definition of essential habitat with the essential habitat map which is certified by the chief 
executive as the essential habitat map for the State and shows areas the chief executive 
reasonably believes are areas of essential habitat for the protected wildlife.   

Considering the above definition of essential habitat and following considerable efforts to 
minimise disturbance through careful placement of infrastructure, the current Schedule D, 
Table 2 does not provide adequate disturbance values to enable the development of PL194.  

It is therefore requested that Schedule D, Table 2 be amended to recognise the extent of 
Category C ESA to be impacted. Noting these areas also overlap with habitat for protected 
wildlife and will be subject to a biodiversity offset, in accordance with the EO Act.   The 
proposed changes to conditions are detailed in Attachment 3.   

10 below provides the extent of ESAs anticipated to be impacted.   
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Table 10:  Impacts to Environmentally Sensitive Areas   

Regional 
Ecosystem 

(ground-verified) 
Area 
(ha) VMA 

BD 
(ESA) 

Cat B 
ESA 

(ERE) 

Cat C 
ESA 

(OCRE) 

Cat C ESA 
(Essential 
Habitat) 

Cat C 
ESA 

(State 
Forest) 

11.3.14 0.554 LC NCAP 
  

0.167 0.428 

11.3.18 0.408 LC NCAP 
  

0.216 (including 
0.023) 0.216 

11.3.25 0.303 LC OC 
 

0.303 
  

11.5.1 51.494 LC NCAP 
  

6.352 31.256 

11.7.4 5.971 LC NCAP 
   

2.724 

11.7.7 13.453 LC NCAP 
  

1.369 13.123 

Regrowth (11.5.1) 49.609 LC NCAP 
  

7.205 (including 
2.289) 6.058 

Regrowth (11.7.4) 23.172 LC NCAP 
  

2.672 
 

Cleared Land 54.595 NA NA 
   

3.159 

Total 199.559 Totals 0.000 0.303 17.981 56.964 

 

Schedule D, Table 1 in the current EA currently reflects the Streamline Model Conditions for 
Petroleum Activities and clearly provides for disturbance within the ESAs and PZs.  It 
currently restricts activities in certain ESAs to ‘only low impact petroleum activities’ which 
does not extend to ground breaking activities required for development of PL194.   

The current Schedule D, Table 2 also restricts the extent of impact to ESAs and PZs. This 
table originated from a broader project EA (EPPG00972513) which provided an upper limit 
of disturbance within ESAs and associated PZs that reflected the intended extent of 
disturbance across multiple Petroleum Leases (PLs), including PL194.  

Through the process of de-amalgamating this EA (P-EA-100464322) for PL194 from the 
larger project EA, the values in Schedule D, table 2 were changed to record zero values.  At 
that point in time,   it was considered there was not sufficient detail to support specific 
numbers to be included.  The intention at the time of the de-amalgamation was that no 
further disturbance would occur on PL194 before Arrow secured the amendment the subject 
of this current application.    Arrow now propose to address Schedule D, Table 2 in this 
current EA amendment application.   

This amendment seeks to amend Schedule D, Table 2 which is now contradictory to 
Schedule D, Table 1, by providing updated limits to represent the required field development 
in PL194.  

There are engineering limitations for some essential infrastructure (namely wells and 
gathering flowlines), that prevent avoiding all impacts to ESAs.  Wells are required to be 
placed at certain spacings to ensure effective resource recovery.  Gathering flowlines are 
required to traverse topographic changes while maintaining consistent pressures to ensure 
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product can effectively be transported to processing facilities and also limited to where the 
landholder requires infrastructure to be located through CCAs. To enable the resource to be  
brought to surface some clearing of remnant vegetation is required.   

The area of ESA impact proposed by this development have been limited where practicable 
and a summarised upper value of 75ha has been proposed for inclusion in Schedule D, 
Table 2.  These areas are all overlapping areas of protected wildlife habitat and will be 
subject to a biodiversity offset in accordance with the EO Act.   This approach will prevent 
the need for multiple small EA amendments over time and will provide for no net loss of 
biodiversity values.   

 

Table 11 ESA Potential Impacts and Key Management Practices 

  

Potential Impacts  Key Management Practices 

Direct disturbance of an ESA of 
protection zone 

• During project planning, the AAP Protocol will be 
used to preferentially minimise disturbance to 
biodiversity values.  

• Within ESAs, infrastructure will be preferentially 
located in areas of non-remnant vegetation, where 
practicable.  

• Prior to undertaking activities that result in 
significant disturbance to land, an ecological survey 
to confirm on ground biodiversity values will be 
undertaken by a suitably qualified person.  

• To prevent unnecessary land and vegetation 
disturbance to ESAs, vehicles and equipment will 
be retained within the approved work zones.  

• ESAs that are ‘No-go’ areas, will be GPS located 
and clearly marked e.g. with bunting, flagging tape. 

Introduction and/or spread of weed 
species 

• A biosecurity plan will be developed and 
implemented for the project.  

• Activities will be planned so that movement of 
vehicles, plant, machinery and equipment avoid 
moving between properties, corridors or areas with 
high priority weed infestations as required.  

• Site specific weed management requirements will 
be defined prior to access to any property or work 
site.  

• Weed management and control methods will 
depend upon the location, weed species identified, 
the degree of the infestation, relevant landholder 
agreement or conduct and compensation 
agreements (CCA) provisions, and local, state and 
national regulatory requirements.  

• Imported material able to transport weed seed will 
be assessed to ensure they are free of 
contamination, disease and invasive weeds. 
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Potential Impacts  Key Management Practices 
Landowner approval may also be required for 
imported soils and gravel. 

Indirect degradation of ESAs, including: 

• Excessive dust 
• Land disturbance 
• Accidental release of spill of 

materials 

• Staff and contractors will be made aware through 
general site induction and training of the potential to 
generate dust emissions and mitigation and 
management measures that should be 
implemented.  

• Vehicles, plant and machinery will comply with site-
specific speed limits to minimise dust generation 

• Disturbed areas and access roads will be watered 
using a water cart/truck on an as-required basis to 
minimise the potential for environmental nuisance 
due to dust.  

• Works on site will not commence until any relevant 
Contractor erosion and sediment control procedures 
have been approved by the Arrow Site Supervisor 
and be installed as required on significantly 
disturbed land.  

• Sediment and erosion control to be managed in 
accordance with the Arrow Erosion and Sediment 
Control Procedure and the Contractor’s erosion and 
sediment control procedures.  

• All fuel, oil and chemicals are to be stored, 
transported and handled in accordance appropriate 
standards including AS 3780:2008 – The storage 
and handling of corrosive substances, AS 
1940:2004 – The storage and handling of 
flammable and combustible liquids, AS 3833:2007 – 
Storage and handling of mixed classes of 
dangerous goods in packaged and intermediate 
bulk containers.  

• Appropriate spill response equipment must be 
available on site and/or with vehicles, and regularly 
maintained. 

 

7.4 Risk and likely magnitude of impacts on environmental values 
The management practices offer effective controls to manage the potential impacts to ESAs 
associated with the proposed activities in the PL. Specifically, adherence to the EA 
conditions for Biodiversity and the management practices identified will minimise the extent 
of removal of ESAs and minimise indirect disturbances to ESAs. Given the construction 
activities will be progressive and followed by restoration and rehabilitation activities, 
disturbance will be localised, short term and recoverable.  As a result of implementing the 
management practices outlined above, the risk of environmental harm to the overall ESAs is 
assessed as being medium. 

Where impacts are unavoidable, Arrow anticipates that those impacts will be localised, short-
term and recoverable, or will be appropriately offset to achieve a net environmental benefit.  
The overall risk and magnitude of potential impacts has therefore been assessed as low. 
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8. Environmental Offsets 
An environmental authority amendment application for a resource activity is a prescribed 
activity under the Environmental Offsets Regulation 2014 (EO Regulations) for which an 
environmental offset may be required if the activity will have a significant residual impact on 
a PEM.  

PEMs are also identified in the EO Regulations, which under this application will be ‘matters 
of state environmental significance’ defined in Schedule 2.  

The project’s disturbance footprint has been used to identify areas that may have a 
significant residual impact (SRI) on PEMs as defined in the EO Act. The presence/absence 
of each matter was determined in accordance with the ‘Method for mapping Matters of state 
environmental significance for the – State Planning Policy 2017 and Environmental Offset 
Regulation 2014’ (DEHP, 2017).  

In 2017, 2018 and 2019 EcoSmart Ecology (ESE) prepared a terrestrial ecology impact 
assessment report for the SGP included as Attachment 5.  This work included inspecting 
relevant data sources to identify threatened species (flora and fauna specially protected 
under the EPBC Act and Nature Conservation Act 1992 (NC Act), which are known within 
and surrounding the SGP. ‘Rules’ were created to map habitat for these Matters of National 
and State Environmental Significance (MNES and MSES) based on GIS data, allowing the 
prediction of high value habitat. These surveys and mapping rules were also used to assess 
the impacts and environmental values associated with PL194.   
 
Habitats were classed as ‘core’ habitat or ‘general’ habitat. Core habitat areas reflect those 
REs which are likely to be regularly inhabited by, or of ‘high importance’ to, the species. 
Such areas include high amenity habitat which could include important resources such as 
roosting and nesting sites or food resources. General habitats are ‘those REs that may be 
used less regularly by fauna’ (3DE and ESE 2011) and have lower amenity habitat. These 
definitions roughly match the definitions of ‘Core Habitat Possible’ and ‘General Habitat 
Possible’ in DES (2020), which was not available in 2011. The mapping has been used to 
calculate predicted impacts (and subsequently offset requirements) based on the extent of 
Core Habitat Known and Core Habitat Possible.   
 
Considerable field work has been completed within and surrounding the SGP area (which 
included the PL194 area) since this work was completed, therefore our local knowledge has 
increased substantially. In a few cases, this has identified ways in which the mapping rules 
could be modified and improved for greater accuracy. Furthermore, additional MNES and 
MSES species have been listed under legislation since the original work was completed. 
These new additional species had not been previously assessed (given their latest change in 
status) but have been included in this assessment as an abundance of caution. The 
assessment is based on likelihood of occurrence assessment and suitability of habitat within 
the survey corridor for the PL194 area, utilising the aforementioned ecology surveys, survey 
data and mapping rules.   

The ecological assessments have provided ground-verified data which is used to cross-
check government supplied mapping data on PEMs that are regulated vegetation, protected 
wildlife habitat, connectivity areas, wetlands and watercourses.  

Additionally, the government’s Landscape Fragmentation and Connectivity (LFC) Tool was 
used to assess potential impacts on connectivity areas of remnant vegetation. 

The prior impacts on PL194 have been undertaken under the broad project EA 
(EPPG00972513), which encompassed activities on seven PLs, including PL194. The 
current SRI report has been provided to enable an assessment of the future proposed scope 



EA Amendment Application 

of development on PL194 alone.  This reflects the scale of activity proposed now the current 
EA has been de-amalgamated from the broader project.  Any updates or amendments to the 
draft SRI report can be provided post approval of this amendment, and in accordance with 
existing condition Biodiversity 14. Arrow have provided this prior disturbance data in the 
most recent version of the Plan of Operations (23/04/2023).An assessment of the magnitude 
of the impacts specifically associated with this amendment is provided in Section 6 and 7. 

As all practicable measures have been implemented to avoid and minimise the impacts, and 
the resource is not able to be extracted without the clearing of some remnant vegetation, it is 
appropriate that any significant residual impacts to PEMs be offset in accordance with the 
EO Act.   

8.1 Conservation significant species 

Conservation significant flora and fauna values have been derived from a range of sources, 
including Wildnet records, Queensland Government mapping, project-specific terrestrial flora 
and fauna surveys and comparison of ground-truthed RE data against habitat mapping rules 
for key species prepared by EcoSmart (2017, 2023).  

The presence of the ‘near threatened’ Kogan waxflower (Philotheca sporadica) has 
previously been confirmed on private land to the west of Dalby State Forest by targeted flora 
survey carried out by EcoSmart (2017) and Arrow ecologists. However, as this species is 
listed as ‘near threatened’ under the NC Act it does not constitute a ‘prescribed 
environmental matter’ for the purposes of the EO Act (i.e., high risk areas shown on the 
trigger map only constitute PEMs insofar as they contain endangered and vulnerable 
wildlife).  

This Project has been described, assessed and approved in the EIS and EPBC Act approval 
(Ref. 2010/5344). Despite efforts to prioritise avoidance, there are fauna species, which 
Arrow had received approval to offset under the approved Commonwealth Offset Strategy 
and included within the Offset Area Management Plan (OAMP), but which were not listed as 
MNES at the time that Arrow received their initial approval in 2013 under the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act).  

Now this EA has been de-amalgamated, this amendment seeks to provide appropriate 
disturbance values in the stand-alone EA. As such, these matters are proposed to be 
included in the PEMs table and offset as MSES. 

The impact on individual species is related to their specific habitat preferences and ecology.  
All PEMs are included in Scheduled D, Table 3 on a precautionary basis (refer Attachment 
3).  

The impacts on habitat for conservation-significant fauna species relevant to the assessment 
for PL194 is discussed in further detail in the SRI assessment in Attachment 6. 

A summary of the fauna species for which an SRI has not previously been identified on 
PL194 are provided below.  Through this amendment process Arrow are seeking these 
species be included in the PEMS table, as per the SRI report (attachment 6). 

 

Glyphodon dunmalli – (Dunmall Snake)   
 
Dunmall’s Snake (Glyphodon dunmalli, previously Furina dunmalli) is confined to the 
Brigalow Belt bioregion of south-eastern Queensland and north-eastern New South Wales. 
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Most records are from the Dalby-Tara area of the Darling Downs (Hobson 2012). The 
species could occur through the entire SGP. The species is very rarely encountered, even in 
areas of known habitat, and has been described as ‘extremely secretive, rarely encountered, 
possibly genuinely scarce’ (Wilson 2022). Preferred habitat appears to be brigalow growing 
on cracking black clay and clay loams (Chapple et al. 2019), with the majority of records 
from between 200 to 500 m elevation (Hobson 2012).    
The clearing of habitat for this species is unavoidable and has been considered in the SRI 
report.  It is expected a suitable offset will be available for this species which will provide for 
no net loss of habitat.    
  
Nyctophilus corbeni (South-eastern Long-eared Bat)   
 
The species is common in box/ironbark/cypress pine woodland and vegetation dominated by 
Buloke (Allocasuarina luehmannii) on sandy soils, though it can also occur in Brigalow 
(Acacia harpophylla) and Belah (Casuarina cristata) communities, dry sclerophyll forests 
with Corymbia citriodora, and semi-evergreen vine thickets (Turbill and Ellis 2006; Churchill 
2008; Baker and Gynther 2023). The species prefers areas with a distinct overlapping 
canopy and a dense understorey (Churchill 2008; Law et al. 2016).  
With broad, short wings, the South-eastern Long-eared Bat is highly manoeuvrable and 
welladapted to its cluttered habitat. They fly close to vegetation, often through the canopy 
and can drop suddenly to almost ground level after prey (Churchill 2008). South-eastern 
Long-eared Bats typically forage up to about 4 km from their roost, although individuals have 
been captured up to 7 km from roost. Average forage distance is thought to be ~1-2 km (Law 
et al. 2016).  
The clearing of habitat for this species is unavoidable and has been considered in the SRI 
report.  It is expected a suitable offset will be available for this species which will provide for 
no net loss of habitat.    
  
Petauroides volans volans (Greater Glider)  
  
Greater Gliders are described as a wide ranging species with a strictly ‘eucalyptus’ diet but 
will also occasionally take flowers and rarely Acacia phyllodes or mistletoe leaves. Dietary 
selection in the southern Brigalow Belt is poorly understood, with a single study finding 
foraging animals most often in E. moluccana, E. fibrosa and Corymbia citriodora (Eyre et. al., 
2022). Greater Gliders require large, old growth trees with abundant large hollows for 
denning and its abundance is often linked to hollow density. In southern Queensland, the 
Greater Glider requires at least 2-4 live den trees for every 2 ha of suitable forest habitat 
(Eyre T. J., 2007). Males have larger home range sizes than females and sexes usually 
share a den when the breeding season commences (Mackay, 2008).    
Greater Gliders are generally considered to be sensitive to fragmentation, with larger 
patches of suitable habitat having a higher probability of occupancy and persistence of 
Greater Glider populations (Possingham et. al., 1994). However, small patches should not 
be dismissed as important habitat, particularly if connected to other patches.   
The clearing of habitat for this species is unavoidable and has been considered in the SRI 
report.  It is expected a suitable offset will be available for this species which will provide for 
no net loss of habitat.    
  
Petaurus australis australis (Yellow-bellied Glider)   
 
Due to the presence of suitable habitat, the species is likely to occur within the SGP but is 
yet to be detected.  Habitat requirements for the species broadly encompass tall, mature 
Eucalyptus forest in large contiguous forest reserves of thousands of hectares in area 
(Goldingay and Possingham 1995; Eyre 2007).  
The Yellow-bellied Glider is known to be particularly susceptible to the impacts of clearing 
(Youngentob et al, 2013), and is typically associated with intact forest remnants.  Average 
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home range size of the Yellow-bellied Glider varies from 25 ha to 85 ha (Goldingay and 
Kavanagh 1990; Goldingay and Possingham 1995). Within these home ranges, the species 
often den in hollow-bearing trees and regularly change dens, as often as nightly in some 
instances (Craig 1985). While linear corridors and other disturbance may ultimately be 
navigable by individual gliders, it is considered there may be a significant impact on this 
species.    
The clearing of habitat for this species is unavoidable and has been considered in the SRI 
report.  It is expected a suitable offset will be available for this species which will provide for 
no net loss of habitat.    
  
Stagonopleura guttata (Diamond Firetail)  
 
The species occurs across a range of habitat types, including eucalypt woodland, banksia 
shrubland, and cypress forest (Cooney and Watson 2005; McGuire and Kleindorfer 2007; 
Antos et al. 2008; Hodder 2019).  Populations appear unable to persist in fragmented areas 
which lack remnant patches of vegetation larger than 200 ha (TSSC 2023b).    
The Diamond Firetail is granivorous, with a diet consisting predominantly of grass seeds, 
with the remainder of the diet typically made up of forbs (Read 1994; Hodder 2019). Both 
native and introduced grasses and forbs are utilised dependent on availability (Read 1994; 
Hodder 2019).  Breeding takes place from August to February. Nests are built up to 4-5 m 
above the ground in a range of plant species depending on location, including Eucalyptus 
spp., Banksia spp., Allocasuarina spp. and mistletoe, and are often adorned with flowers 
around the entrance (Cooney and Watson 2005; McGuire and Kleindorfer 2007).  
The clearing of habitat for this species is unavoidable and has been considered in the SRI 
report.  It is expected a suitable offset will be available for this species which will provide for 
no net loss of habitat.    
  
Phascolarctos cinereus (Koala)   
 
Koalas required large, connected patches of eucalypt woodland to maintain a viable 
population though determining the maximum spatial extent to support Koalas either at the 
individual scale or the population level is complicated by the fact that Koalas can persist in 
highly fragmented landscapes and the area needed differs widely across their range 
(Youngentob et al, 2021).  
Koalas feed on eucalyptus trees but show dietary preference based on geographical region 
and the types of tree species present. In the Brigalow Belt Koalas have at least 24 species of 
Eucalyptus upon which they preferentially forage (ANU 2021).    
Koalas are not strongly territorial and home ranges will overlap. Home ranges vary in size 
from 1-2 hectares in optimum habitat up to 135 hectares in semi arid regions (Ellis et al. 
2002; Baker and Gynther 2023). Movements are often as short as the distance between 
feed trees; however dispersing individuals will move over larger distances.   
Koalas are surprisingly mobile and able to move large distances across artificial land. There 
are no limitations on suitable patch size. Established individuals have been known to make 
exploratory movements over larger distances before returning to home ranges (Dique et al. 
2004).  The breeding season occurs between October and May with females producing up to 
one offspring per year (Baker and Gynther 2023). Juveniles become independent from one 
year of age with males living for over 12 years and females living for over 15 years (Martin et 
al. 1999).  
There is no agreement in the literature about how many preferred food trees are needed in 
the landscape to support a Koala population.  
The clearing of habitat for this species is unavoidable and has been considered in the SRI 
report.  It is expected a suitable offset will be available for this species which will provide for 
no net loss of habitat.   
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Adclarkia cameroni (Brigalow Woodland Snail)  
 
The species is found in Brigalow and alluvial eucalypt woodlands, which have dense cover 
and scattered debris, especially logs, dense leaf-litter, piles of fallen bark and flood debris. 
While egg-laying has not been recorded, it is assumed eggs are deposited in small 
depressions in the soil under logs and other debris where soil moisture is high.   
This species has been recorded from highly disturbed and cleared habitats if there is 
suitable shelter on the ground (e.g., logs).  Desiccation to adults and eggs is the greatest 
threat to the species (TSSC 2016a).  The species has limited mobility and, while they can 
move between patches of habitat under favourable conditions, fragmentation is likely to lead 
to isolation (TSSC 2016a).  
Given the limited dispersal capability of these species, any snails in these drainage lines 
would be assumed to constitute a population. If present, clearing for waterway crossings 
would have the potential to eliminate local populations of this species however, the area of 
impact is unlikely to have a significant impact on regional populations (Attexo 2023).  
The clearing of habitat for this species is unavoidable and has been considered in the SRI 
report.  It is expected a suitable offset will be available for this species which will provide for 
no net loss of habitat.    
  
Two further species identified in a WildNet species search have also been described below.   
 
 Hirundapus caudacutus (White-throated Needletail)  
 
The White-throated Needletail is a migrant to Australia between spring and autumn, 
overwintering from its breeding grounds in eastern Siberia, China and Japan (Higgins 
1999).  It is predominantly an aerial species, flying from almost ground level to altitudes of 
over 1000 m above ground level (Watson 1955; Coventry 1989).  White-throated Needletails 
are generalist insectivores, with consumption likely linked to availability of swarming prey 
rather than a preferential diet (Burwell and Pavey 1992). The species has been recorded 
feeding on a range of insect taxa including flying ants, beetles, cicadas, and grasshoppers 
(Cameron 1968; Burwell and Pavey 1992; Tarburton 1993; Rose 1997; Lepschi 1993).  This 
species forages in the airspace over all types of terrestrial land systems including forests, 
cleared grazing land, tilled and cropped farmland and even urban cities (Tarburton 1993).    
The white-throated needletail occurs over most types of habitat, including cleared areas, but 
is most often recorded above wooded areas (SPRAT 2021).  No significant impact to this 
species has been predicted.   
  
Lophochroa leadbeateri leadbeateri (Major Mitchell’s Cockatoo)  
 
Typical habitat for this species is sparsely timbered open grasslands, Callitris and Casuarina 
woodlands, mulga woodlands, trees in proximity to watercourses.  Habitats within the SGP 
are, on balance, too closed and more mesic than areas inhabited by this species. This is 
noted as a transient species and is not expected to occur in this area (Ecosmart 2023).    
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8.2 Species management  

As detailed earlier (Sections 2.1, 6.1, 6.4, 6.5), planning for disturbance activities includes 
assessment and ground-truthing of ecological values present within proposed impact areas. 
The quantification of direct impacts for each value is assessed against disturbance limits 
listed in the existing schedule D Table 3 (Protecting biodiversity values, Table 3 Significant 
residual impacts to prescribed environmental matters) (Refer Attachment 3). 

Relevant sections of this report demonstrate that the avoid, minimise, mitigate hierarchy has, 
and will continue to be, implemented through the design of the proposed development.  

The Surat Gas Project Species Impact Management Plan (SIMP) (Attachment 4) has been 
prepared by suitably qualified ecologists. It describes the management measures and 
monitoring program that will be implemented to avoid, track, and further minimise impacts to 
these and other EPBC listed species and communities through the life of the Project.  The 
SIMP that was approved by DCCEEW is implemented across all of Arrow tenures including 
PL194 and continues to provide an appropriate level of protection for these values, and will 
be updated where required.  

8.3 Connectivity  
The PL194 area forms part of a State-significant biodiversity corridor that runs north-south 
between Dalby State Forest and Western Creek State Forest (east of Milmerran). The buffer 
applied to this corridor by the Brigalow Belt Biodiversity Planning Assessment is 5 km in 
width. Dalby State Forest and adjoining areas to the west occupy the full width of this 
corridor.  

The State corridor mapping aligns with land reserved for forestry, including a number of 
State Forests that were included in the EcoSmart assessments for the SGP. Habitat 
assessments of these areas indicated that nearly all have been subject to previous 
disturbance as a result of logging.  Native vegetation persists despite these disturbances, 
albeit with reduced habitat quality. 

Connectivity has been assessed using the government’s Landscape Fragmentation and 
Connectivity (LFC) tool. The output from the LFC have been used to calculate the impacts to 
connectivity and Logfiles of the analysis are included in Attachment 2.   

The LFC tool determined no significant impact on connectivity areas, returning a total area of 
RVM Cat B clearing of 98.98 ha. Prior to the EA for PL194 being deamalgamated, there was 
6.7 ha that was included in Schedule D, Table 3 (PEMs table) for connectivity impacts.  This 
value was transferred to the EA for PL194 with the understanding the LFC tool would be re-
run specifically for PL194 after refinement of the proposed disturbance footprint.  The LFC 
tool for both significance test one and two returned a result of not significant, therefore the 
current 6.7 ha will no longer be required.  

8.4 Schedule D, Table 3 – Prescribed Environmental Matters 
The changes outlined in Table 11 relate to the proposed work in PL194. These disturbance 
limits are in addition to PEMs previously identified from the concept-level field development 
plan relevant to the original EA application.  

A significant residual impact (Attachment 6) assessment is provided to the Department in 
accordance with Condition Biodiversity 14.     
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Table 12: Proposed changes to Schedule D, protecting biodiversity values, Table 3 – 
Significant residual impacts to prescribed environmental matters 

 

Item PEM Potential 
for SRI Comments 

1 Regulated vegetation –
Endangered regional 
ecosystems. 

No Not located within the disturbance footprint 
of the current project. 

2 Regulated vegetation – Of 
concern regional 
ecosystems. 

No Not located within the disturbance footprint 
of the current project. 

3 Regulated vegetation –
Regional ecosystems (not 
within an urban area) that 
intersect a wetland on the 
vegetation management 
wetlands map. 

No Not located within the disturbance footprint 
of the current project. 

4 Regulated vegetation –
Regional ecosystems (not 
within an urban area) 
within the defined distance 
from the defining banks of 
a relevant watercourse on 
the vegetation 
management watercourse 
map. 

Yes Includes a total of 1.739 ha of ground-
verified remnant vegetation across the 
following REs: 

• 0.501 ha of RE 11.3.14. 
• 0.256 ha of RE 11.3.18. 
• 0.408 ha of RE 11.5.1. 
• 0.574 ha of RE 11.7.7. 

This vegetation is associated with 
Braemar Creek and several other 
unnamed tributaries with stream orders of 
1, 2, 3 and 4. 
An SRI assessment of this PEM is 
provided in accordance with Condition 
Biodiversity 14. 
All vegetation polygons are co-located with 
protected wildlife habitat.  

5 Regulated vegetation –
Essential habitat (not in an 
urban area) for critically 
endangered, endangered 
or vulnerable wildlife. 

Yes A total of 17.981 ha of Queensland 
Government mapped Essential Habitat will 
be impacted for the project: 

• 15.309 ha for the Koala* 
(Phascolarctos cinereus), listed as 
Endangered under both the NC Act 
and EPBC Act. 
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Item PEM Potential 
for SRI Comments 

• 2.312 ha for the Spotted-tailed 
Quoll (southern subspecies) 
(Dasyurus maculatus maculatus), 
listed as Endangered under both 
the NC Act and EPBC Act 
(overlaps entirely with the Koala 
essential habitat listed above). 

• 2.672 ha for the Kogan waxflower 
(Philotheca sporadica), listed as 
Near Threatened under the NC Act 
and not listed under the EPBC Act.  
As a Near Threatened species, it is 
not relevant to this PEM. 

An SRI assessment of this PEM is 
provided in accordance with Condition 
Biodiversity 14. 
All vegetation polygons are co-located with 
protected wildlife habitat. 

6 Connectivity Areas –
Connectivity area that is a 
regional ecosystem (not in 
urban area) 

No Not located within the disturbance footprint 
of the current project. 

7 Wetlands and 
watercourses – A wetland 
in a wetland protection 
area  

No Not located within the disturbance footprint 
of the current project. 

8 Wetlands and 
watercourses – A wetland 
of high ecological 
significance shown on the 
map of Queensland 
wetland environmental 
values  

No Not located within the disturbance footprint 
of the current project. 

9 Wetlands and 
watercourses – A wetland 
or watercourse in high 
ecological value waters  

No Not located within the disturbance footprint 
of the current project. 

10 Designated precinct in a 
strategic environmental 
area 

No Not located within the disturbance footprint 
of the current project. 
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Item PEM Potential 
for SRI Comments 

11 Protected wildlife habitat – 
An area that is shown as a 
high risk area on the flora 
survey trigger map and 
that contains plants that 

are critically endangered, 
endangered or vulnerable. 

No Not located within the disturbance footprint 
of the current project. 
 
A total of 89.383 ha of the project footprint 
is within an area shown as a high risk area 
on the flora survey trigger map.  However, 
the focal species is Kogan waxflower 
(Philotheca sporadica), listed as Near 
Threatened under the NC Act and 
therefore not a PEM under the EO Act.  
 
A protected plants flora survey, report and 
clearing permit or exemption application 
will be undertaken prior to clearing.  
However, as it has been determined that 
the high risk trigger area does not contain 
plants that are critically endangered, 
endangered or vulnerable, a SRI 
assessment of this PEM is not required. 
This matter will not be assessed any 
further in this SRI assessment report. All 
vegetation polygons are co-located with 
protected wildlife habitat. 

12 Protected wildlife habitat – 
An area that is not shown 
as a high risk area on the 
flora survey trigger map, to 
the extent the area 
contains plants that are 
critically endangered, 
endangered or vulnerable. 

No Not located within the disturbance footprint 
of the current project. 

13 Protected wildlife habitat – 
A koala habitat area as 
determined by the chief 
executive on the koala 
conservation plan map. 

No Not located within the disturbance footprint 
of the current project. 

14 Protected wildlife habitat – 
Habitat for an animal that 
is critically endangered, 
endangered or vulnerable. 

Yes A total of 199.559 ha will be disturbed with 
144.965 ha of ground-verified remnant and 
regrowth vegetation to be cleared 
representing core habitat for one or more 
of the 10 species listed below: 
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Item PEM Potential 
for SRI Comments 

• 144.965 ha for the Koala, 
Phascolarctos cinereus 
(Endangered under both the NC 
Act and EPBC Act). 

• 71.776 ha for the Greater Glider, 
Petauroides volans (Endangered 
under both the NC Act and EPBC 
Act). 

• 71.221 ha for the Yellow-bellied 
Glider, Petaurus australis 
(Vulnerable under both the NC Act 
and EPBC Act). 

• 71.880 ha for the South-eastern 
Long-eared Bat1, Nyctophilus 
corbeni (Vulnerable under both the 
NC Act and EPBC Act). 

• 72.184 for the Diamond Firetail, 
Stagonopleura guttata (Vulnerable 
under both the NC Act and EPBC 
Act). 

• 29.143 ha for the South-eastern 
Glossy Black-cockatoo, 
Calyptorhynchus lathami 
(Vulnerable under both the NC Act 
and EPBC Act). 

• 72.184 ha for the Common Death 
Adder, Acanthophis antarcticus 
(Vulnerable under the NC Act). 

• 71.326 ha for the Dunmall’s 
Snake1, Glyphodon (Furina) 
dunmalli (Vulnerable under both 
the NC Act and EPBC Act). 

• 1.265 ha for the Grey Snake, 
Hemiaspis damelii (Endangered 
under both the NC Act and EPBC 
Act). 

• 0.303 ha for the Brigalow 
Woodland Snail, Adclarkia 
cameroni (Vulnerable under the 
NC Act and Endangered EPBC 
Act). 

All remnant and regrowth vegetation is 
mapped as protected wildlife habitat for 
one or more threatened species, with all 
vegetation polygons co-located to varying 
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Item PEM Potential 
for SRI Comments 

degrees with all other matters, and all the 
vegetation to be cleared is considered 
Koala habitat. 
An SRI assessment of this PEM is 
provided in accordance with Condition 
Biodiversity 14. 

15 Protected wildlife habitat – 
Habitat for an animal that 
is special least concern 
(i.e. echidna or platypus). 

Yes A total of 53.720 ha of protected wildlife 
habitat for the Short-beaked Echidna 
(Tachyglossus aculeatus), listed as 
Special Least Concern under the NC Act, 
will be impacted for the project. 
 
All vegetation polygons are co-located with 
protected wildlife habitat for the Koala and 
other threatened species. 
 

16 Protected areas No Not located within the disturbance footprint 
of the current project. 

17 Highly protected zones of 
State marine parks 

No Not located within the disturbance footprint 
of the current project. 

18 Fish habitat area  No Not located within the disturbance footprint 
of the current project. 

19 Waterway providing for 
fish passage – Fish 
passage (not in an urban 
area) 

Yes A total of 0.245 ha within in-stream 
components of watercourses will be 
impacted.  These are associated with 
Braemar Creek and several other 
unnamed tributaries with Waterway Barrier 
Works (fish passage) impact categories of 
1, 2, 3 and 4. 
An SRI assessment of this PEM is 
provided in accordance with Condition 
Biodiversity 14. 
Most are remnant or regrowth vegetation 
polygons and are therefore co-located with 
protected wildlife habitat. 

20 Marine plants No Not located within the disturbance footprint 
of the current project. 

21 Legally secured offset 
area  

No Not located within the disturbance footprint 
of the current project. 

 

*The total mapped essential habitat for Koala is 15.309ha which is the total used to determine impacts on ESAs.  Of this 
7.205ha is located in regrowth vegetation which is not a prescribed regional ecosystem in the EO Act, therefore only the 
remaining 8.104ha would remain subject to a biodiversity offset and has been included in the PEMS table.  
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The extent to which these potential impacts have been determined to result in an actual SRI 
are further described in the SRI report in Attachment 6.  The full changes requested to the 
existing Schedule D, Table 3 are detailed in Table 12 below and in Attachment 3.  Where it 
has been determined there will be no SRI to a PEM, it has not been included in Table 12.  

Table 12: Significant Residual Impacts (SRIs) to Prescribed Environmental Matters 
(PEMs) with updates required to the Environmental Authority (EA) 

Prescribed environmental matter Location of  
impact 

Maximum  
extent of  
impact 

REGULATED VEGETATION 
Endangered regional ecosystem 

RE 11.4.2 PL194 2 ha 

Of concern regional ecosystem (not within an urban area) 
RE 11.3.2 PL194 4 ha 

RE 11.3.4 PL194 3 ha 

Regional ecosystems (not within an urban area) within the defined distance from the defining 
banks of a relevant watercourse on the vegetation management watercourse map  

RE 11.3.2 (BVG 17a) PL194 0.14 ha 
11.3.4 (BVG 16c) PL194 0.72 ha 

11.3.18 (BVG 17a) PL194 0.43 ha  0.3ha 
11.3.25 (BVG 16a; 22c) PL194 2.14 ha 

11.4.12 (BVG 17a) PL194 0.14 ha 
11.5.1 (BVG 17a; 18b) PL194 0.72 ha 0.5 ha 

  11.7.4 (BVG 12a) PL194 0.07 ha 
11.7.7 (BVG 12a) PL194 0.14 ha  0.6 
11.3.14 (BVG 18a) PL194 0.6 

CONNECTIVITY AREAS 
Connectivity area that is a regional ecosystem (not in urban area) 

PL194 PL194 6.7 ha 
Essential habitat (not in an urban area) for endangered wildlife 

Phascolarctos cinereus (Koala) PL194 8.7 
PROTECTED WILDLIFE HABITAT 

Habitat for an animal that is vulnerable wildlife 
Acanthophis antarcticus (Common Death Adder) PL194 53 ha   72.2 ha 

Petaurus australis (Yellow-bellied Glider) PL194 71.3 ha 

Nyctophilus corbeni (South-eastern Long-eared 
Bat) 

PL194 71.9 ha 

Glyphodon (Furina) dunmalli (Dunmall’s Snake) PL194 71.4 ha 

Stagonopleura guttata (Diamond Firetail) PL194 72.2 ha 

Calyptorhynchus lathami (Glossy Black 
Cockatoo) PL194 

16  29.2 ha 

Adclarkia cameroni (Brigalow Woodland Snail) PL194 0.4 ha 

Jalmenus eubulus (Pale Imperial Hairstreak) PL194 3 ha 
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Prescribed environmental matter Location of  
impact 

Maximum  
extent of  
impact 

Tachyglossus aculeatus (Echidna) PL194 10 ha 
Habitat for an animal that is endangered wildlife 

Hemiaspis damelii (Grey Snake) PL194 36 ha    1.3 ha 
Phascolarctos cinereus (Koala) PL194 145.7 

Petauroides Volans  (Greater Glider) PL194 71.8 
Habitat for an animal that is Special Least Concern   

Tachyglossus aculeatus (Echidna) PL194 11.21 ha 

FISH HABITAT AREAS 
Fish passage (not in an urban area)  PL194 1    0.25 

 

9. Supporting Arrow documents 
As set out in the Surat Gas Project EIS, the environmental management of Arrow’s coal 
seam gas development is being achieved through the maintenance of its environmental 
management system, the integration of the environmental framework with that system and 
the development and implementation of environmental management plans for construction 
and operational activities. 

9.1 Health, safety and environmental management system 
Arrow maintains an integrated health, safety and environmental management system 
(HSEMS) based on the principles of international standard ISO 14001, Environmental 
Management Systems - Requirements with Guidance for Use (ISO,1996), and Australian 
and New Zealand standard AS/NZS 4801:2001, Occupational Health and Safety 
Management Systems - Specification with Guidance for Use (Standards Australia, 2001). 

The HSEMS incorporates an environmental policy that sets out Arrow’s approach to the 
management of health, safety and the environment. Arrow’s environmental policy is 
implemented by: 

• Seeking continuous improvement in managing significant environmental impacts 
by clearly defining objectives and targets and evaluating them through 
transparent review and implementation processes. 

• Establishing programs to reduce environmental impacts, conserve and recycle 
resources, reduce waste and pollution, and improve processes to help protect the 
natural environment, as well as monitoring and measuring performance. 

• Ensuring all activities comply with all applicable environmental laws and 
regulations. 

• Promoting a culture in which employees and service providers are aware of 
environmental impacts affecting their work and promptly report any environmental 
impacts or incidents and that encourages improvements. 
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• Monitoring policy implementation at all relevant Arrow-controlled workplaces and 
periodically reviewing and updating. 

Arrow has a good understanding of the construction, operations and maintenance activities 
required to produce and transport gas and to treat water. This knowledge, coupled with 
exploration and pilot well results, informs gas field development planning, that occurs 
progressively over the life of the project. A consequence of this iterative and progressive 
process is uncertainty about the ultimate location of production wells and facilities and 
pipelines, i.e., where and when development will occur. 

9.2 Environmental framework 
Arrow’s environmental framework reduces the risk and uncertainty about potential impacts of 
coal seam gas development by identifying environmental constraints and proposing 
environmental management controls that are derived from the sensitivity of the 
environmental values, with more sensitive values resulting in the adoption of more stringent 
environmental controls. 

Constraints that can be defined spatially (e.g., endangered vegetation communities) are 
maintained in the project geographic information system and presented in maps. These 
include separation distances to ensure public health and safety, particularly from air 
emissions, noise and hazardous facilities. The level of environmental constraint determines 
the types of activities permitted and the applicable environmental management measures. 

Environmental management measures are incorporated in Arrow’s HSEMS and provide the 
policy, management and audit framework for construction and operations environmental 
management plans. The measures include a standard operating procedure that describes 
the process and frequency of updates to constraints mapping, which are integral to the site 
and route selection standard operating procedure already being used by Arrow to plan 
development. 

The environmental framework is an essential consideration in the planning process for coal 
seam gas field development. This planning process covers a range of activities which take 
approximately five years. The way in which the environmental framework is integrated with 
the planning process is set out below: 

• Step 1: Analysis of geological and geophysical data to inform exploration 
program, including location of exploration wells. Exploration drilling program. 

• Step 2: Analysis of exploration data. Installation of pilot wells to prove coal seam 
gas yields and coal seam gas water production. 

• Step 3: Conceptual and preliminary design of gas field. Land access negotiations 
with landowners initiated. Consultation with landowners and key stakeholders on 
gas field development. Ecological and cultural heritage preconstruction clearance 
surveys and geotechnical investigations. 

• Step 4: Detailed design of gas field and production facilities. Ongoing land access 
negotiations. 

• Step 5: Detailed design of gas field and production facilities, revision or 
development of work plans, preparation of site-specific environmental 
management plans. Land access arrangements finalised. 
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9.3 Biodiversity and operational management 

The HSEMS and environmental framework is supported by numerous guiding documents, 
including documents relevant to the management and monitoring of activities that may 
impact species and vegetation communities. These include:  

• Operations Environmental Management Plan (ORG-ARW-AOP-PLA-00016) – 
this document identifies the relevant procedures and other control mechanisms 
that are used to minimise potential environmental impacts of production 
operations activities and ensures the requirements of relevant legislation are met.  

• Biodiversity Standard (ORG-ARW-HSM-STA-00034) – the intent of this document 
is to ensure the protection of biodiversity (flora, fauna and natural habitats) in the 
areas in which Arrow operates in recognition of the value of healthy and 
functioning terrestrial and aquatic natural systems. The Standard places a 
responsibility on all Arrow line managers and contractors to monitor potential 
biodiversity impacts and controls.  

• HSE Incident Management Standard (ORG-ARW-HSM-STA-00007) and the 
Incident Management Procedure (ORG-ARW-HSM-PRO-00089) – these 
documents specify the process for reporting, recording, classifying, notifying and 
investigating unplanned events and incidents that have resulted in damage to the 
environment.  

Beyond the above-mentioned overarching documents, two Arrow procedures are particularly 
relevant:  

• Ecological Impact Assessment Procedure (ORG-ARW-HSM-PRO-00070) – this 
document provides the step-by-step process implemented for all Arrow 
development activities that involve significant disturbance to land, including the 
requirement to record the GPS coordinates and maps of all vegetated areas that 
required clearing. Clearing extents will also be an input on a monthly basis into 
an Arrow database to track EPBC Act species and community disturbance 
against approved limits.  

• Fauna Management Procedure (ORG-ARW-HSM-PRO-00067) – this document 
informs all Arrow staff and contractors of their obligations to protect and manage 
native fauna whilst operating on Arrow controlled works sites. It includes the 
requirements to:  

­ Record and report all interactions with fauna to the Arrow Ecologist 
(notification within 24 hours using the Fauna Incident Notification (FIN) form 
is required for listed threatened (including EPBC Act listed species), near 
threatened and special least concern fauna).  

­ Record and report all interactions with fauna to the regulator, under their 
own permit, as required (but not before reporting to the Arrow Ecologist).  

­ Regularly monitor mitigation measures that have been constructed and/or 
implemented (e.g. fauna exclusion fences) and report their effectiveness to 
the Site Supervisor.  
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­ Provide clear communications on any ongoing action requirements (e.g. 
monitoring and maintenance) during site handover processes, and these 
must be implemented, monitored and their effectiveness reported. 

9.4 Water reuse and waste management 

The proposed amendment will not result in any changes to how waste is managed while 
carrying out authorised petroleum activities.  Environmental values will continue to be 
appropriately managed in accordance with existing management practices and relevant EA 
conditions. 

Therefore, no separate assessment has been made of the quantity of CSG water the 
applicant reasonably expects will be generated in connection with carrying out each relevant 
CSG activity as this EA amendment does not affect the quantity of water reasonably 
expected to be generated under the EA. 

All CSG water produced from the PL194 development area will be managed by existing 
infrastructure and is unaffected by the conditions and activities that are subject of this EA 
amendment.  

Arrow will continue to evaluate potential management options for water against the 
Queensland Government’s CSG Water Management Policy (DES, 2012) and implement 
Priority 1 options (beneficial reuse) wherever feasible. Where Priority 1 options are not 
feasible, Priority 2 options (disposal) are implemented. 

Arrow has a current Water Services Agreement in place with a third party for processing, 
treatment, and use of produced water for the purposes of beneficial reuse.  This sharing of 
existing infrastructure prevents Arrow needing to establish specific water management 
infrastructure and therefore reduces the amount of disturbance required for PL194. 

This is enabled by the existing conditions of the EA and may also be addressed under the 
End of Waste Code – Associated Water (including coal seam gas water) (ENEW07547018), 
in accordance with the Waste Reduction and Recycling Act 2011.    

With respect to waste management, Arrow’s HSE Standards Compendium (ORG-ARW-
HSM-STA-00001) sets out Arrow’s intent and the requirements that are the responsibilities 
of all Line Managers and that need to be met by employees and contractors. Requirements 
address: 

• Have processes in place that address legislative and regulatory requirements 

• Risk assessments and risk controls in place ensuring risks are reduced to as low 
as is reasonably practicable 

• Ensuring competency in all personnel carrying out waste management activities 

• A management plan that identifies, documents and manages waste in manner 
that address the waste minimisation hierarchy 

• Limiting waste disposal to appropriate government approved disposal sites. 

For all Arrow operations, standard measures for minimising and managing waste include: 

• Reuse (e.g., for the temporary camps (if required), pumps and tanks) 

• Recycle (e.g., for steel, piping and fencing) 
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• Dispose (e.g., of general waste). 

Arrow will continue to ensure that the proposed measures for minimising and managing 
waste generated by relevant activities will be in accordance with the relevant EA conditions.  

9.5 Rehabilitation 
Arrow will continue to rehabilitate the land subject of the application in accordance with the 
relevant current EA conditions and Arrow’s Land Rehabilitation Procedure (ORG-ARW-
HSM-PRO-00073).  

Arrow’s Land Rehabilitation Procedure sets out the steps to be undertaken when 
rehabilitating areas of disturbance resulting from Arrow’s activities in order to maintain 
stability for its operational life (referred to as stabilisation). It also outlines rehabilitation 
requirements following infrastructure decommissioning, completion of exploration, appraisal 
and production phases or other short-term activities (referred to as final rehabilitation). 

The Land Rehabilitation Procedure contains standard rehabilitation requirements and guides 
rehabilitation through: 

• Stabilisation 

• Decommissioning 

• Rehabilitation. 

The procedure is supported by: 

• Required Administering Authority documentation 

• Responsibilities for key rehabilitation-related activities 

• Monitoring, compliance and assurance requirements. 

The Land Rehabilitation Procedure forms part of Arrow’s Land Management under the 
HSEMS. Supporting documents to this procedure include the Land Rehabilitation Plan, 
Rehabilitation Monitoring Assessment Form, Site-Specific Rehabilitation Plans and work 
method and instructions related to on-site disposal of residual drilling material.  

The amends sought as part of this application do not alter the rehabilitation outcomes to be 
achieved through the EA, as currently authorised.   

10. Conclusion 
This report supports an application to DES to amend the EA with the proposed amendments 
detailed in Section 4.     

In this report environmental values have been anticipated for each of the amendments and 
Environmental risks and likely magnitude of impacts have been assessed with appropriate 
management practises outlined. 

This EA amendment application is necessary and desirable to enable the development of 
PL194.  This tenure has been awarded to Arrow on the basis of commitments to the State 
Government.  These commitments include the development of the acreage whilst achieving 
the purpose and principles of sustainable development.   
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It should be noted that the project work and activities impacted by the proposed amendment 
are wholly located within the extent of PL194 boundaries and are currently addressed by the 
approved EA which has been de-amalgamated from EA P-EA-100464322. 

The design and construction of infrastructure will continue over the life of the project and as 
each component is designed, site-specific impacts will need to be assessed. This process 
will continue to apply DES’s avoid, minimise, mitigate, offset hierarchy, as reflected in the 
conditions of the EA and in accordance with Arrow’s relevant programs, procedures, and 
guidelines. 
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Attachment 1.  – EPBC approval 2010/5344 
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Attachment 2.  – LFC Tool Logfiles 
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Attachment 3.  – Proposed conditions to be amended 
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Attachment 4.  – Species impact management plan 
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Attachment 5. -  EcoSmart Ecology Report 
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Regional Ecosystem 11.7.4 

Eucalyptus decorticans and/or Eucalyptus spp., Corymbia spp., Acacia spp., Lysicarpus 

angustifolius on lateritic duricrust. 

Status 

VMA Status:  Least concern 

Biodiversity Status: No concern at present 

Total number of survey sites across project area 

538 Sites in Total (20 Secondary, 4 Tertiary, 514 Quaternary / Observation).   

An extensive habitat type within the central and southern assessment areas. This woodland 

ecosystem is restricted to low hills and rises where soils are shallow and gravelly ridges.  

Characteristic species in the canopy are Queensland peppermint (Eucalyptus exserta), Brown 

Bloodwood (Eucalyptus trachyphloia) and Smooth Barked Apple (Angophora leiocarpa) with 

less frequent White Cypress (Callitris glaucophylla), Narrow Leaf Ironbark (Eucalyptus crebra) 

and Lancewood (Acacia shirleyi). The canopy height ranges from 11 – 18m and average crown 

cover is around 40%.  

A well-developed second tree layer has an average cover of around 50% and comprises 

Queensland Peppermint, Miles Mulga (Acacia apprepta), White Cypress, False Mahogany 

(Eucalyptus rubiginosa), Stringy Bark Sheoak (Allocasuarina inophloia) and Budgeroo 

(Lysicarpus angustifolius). Tall shrubs of Acacia crassa subsp. crassa, Acacia julifera, and Acacia 

semilunata dominate a sparse upper shrub layer. A distinct yet very sparse lower shrub layer 

features a range of low shrubs in particular Leucopogon sp., Westringea cheellii, Acacia 

conferta, and Micromyrtus sessilis.  

The ground layer is mid dense and diverse with 42 species recorded. The native graminoids, 

include Ancistrachne uncinellata, Thyridolepis mitchelliana, Aristida calycina, Aristida caput-

medusae, Eragrostis sororia, Panicum decompositum, Scleria sphacelata and Triodia scariosa 

occupy the predominant living groundcover with the remainder of cover comprising perennial 

native herbs such as Brunoniella acaulis, Cheilanthes sieberi, Goodenia sp. and Pleurocarpaea 

sp. The woodland ecosystem generally retains good condition although some timber extraction 

is evident and severe fire damage is evident in Kumbarilla State Forest and some portions of 

the central assessment area to the north-west of Miles.  
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Typical structure of RE11.7.4 in the central assessment area (Site AG313_129). 

 

Regional Ecosystem 11.7.5 

Shrubland on natural scalds on deeply weathered coarse-grained sedimentary rocks. 

Status 

VMA Status:  Least concern 

Biodiversity Status: No concern at present 

Total number of survey sites across project area 

15 Sites in Total (2 Secondary, 13 Quaternary / Observation).   

This shrubland ecosystem is restricted to shallow sandy soils on the surface of lateritic duricrust. 

Although most commonly found around Barakula State Forest in the central assessment area, 

small patches also occur in the south within Kumbarilla State Forest. The habitat is typified by 

a mid-dense upper shrub layer of Broombush (Melaleuca uncinata) or Melaleuca nodosa forms 

the ecological dominant layer with scattered Miles Mulga (Acacia apprepta), micromyrtus 

(Micromyrtus sessilis), Budgeroo (Lysicarpus angustifolius) and emergent White Cypress 

(Callitris glaucophylla) and Yellowjacket (Corymbia bloxomeii). A distinct lower shrub layer is 

also dominated by Broombush and Micromyrtus in association with dodder laurel (Cassytha 
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pubsecens), Leucopogon sp. (GBS3/7), Hakea purpurea, Pimelea nova-anglica, and Callitris 

glaucophylla. 

In comparison to woodland habitats this shrubland ecosystem is depauperate in species. Low 

species diversity is reflected in the ground layer that supports a limited number of grasses 

including Spinifex (Triodia scariosa), Aristida leichardtiana, Aristida ramose, Panicum 

decompositum, Panicum queenslandicum, Paspalidium distans and the herbs Cheilanthes 

sieberi, Drosera indica, Cassytha filiformis, and Boronia bipinnata. 

 
Recently burnt heath in Kumbarilla State Forest with dominant Melaleuca uncinnata.  

 

Regional Ecosystem 11.7.6 

Corymbia citriodora or Eucalyptus crebra woodland on Cainozoic lateritic duricrust. 

Status 

VMA Status:  Least concern 

Biodiversity Status: No concern at present 

Total number of survey sites across project area 

17 Sites in Total (5 Secondary, 12 Quaternary / Observation).   

Regional ecosystem 11.7.6 is largely restricted to the central assessment area to the north of 

Miles. This woodland to open forest ecosystem typically occurs on hills and ridge crests hills 
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with associated shallow gravelly soils.  Spotted Gum (Corymbia citriodora) characterises the 

habitat and forms a relatively tall, continuous canopy cover up to 25m tall and cover ranging 

from 40 to 70%. Associated species include Narrow Leaf Ironbark (Eucalyptus crebra) Brown 

Bloodwood (Eucalyptus trachyphloia) and Smooth Barked Apple (Angophora leiocarpa) with 

less frequent White Cypress (Callitris glaucophylla), and Lancewood (Acacia shirleyi) although 

these are more commonly associated with a sparse sub-canopy layer forming 15 to 25% cover.   

Tall shrubs of Acacia crassa subsp. crassa, Alphitonia excelsa, Acacia semilunata, Acacia 

conferta and Allocasuarina leuhmanni dominate a sparse shrub layer. Lower shrub layers are 

also sparse and are formed by Dodonaea macrossanii, Mirbellia pungens, Acacia melliodora, 

Prostranthera sp., Westringea cheellii, Acacia conferta, Callitrix tetragona and Leucopogon 

muticus.  

The ground layer is mid dense and generally diverse with native covers including Arundinella 

nepalensis, Ancistrachne uncinellata, Thyridolepis mitchelliana, Gahnia aspera, Lomandra 

leucocephala, Lomandra multiflora, Aristida calycina, Aristida caput-medusae, Eragrostis 

sororia, Panicum decompositum, Scleria sphacelata and Triodia scariosa.  

 
A heavily logged representation of RE11.7.6 in the central assessment area.  
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Regional Ecosystem 11.7.7 

Eucalyptus fibrosa subsp. nubila +/- Corymbia spp. +/- Eucalyptus spp. on lateritic duricrust. 

Status 

VMA Status:  Least concern 

Biodiversity Status: No concern at present 

Total number of survey sites across project area 

212 Sites in Total (16 Secondary, 2 Tertiary, 194 Quaternary / Observation).   

This widespread and relatively abundant woodland and open forest ecosystem occurs on low 

hills and ranges formed from deeply weathered sediments. Soils are shallow with sandy and 

gravelly surface horizons.  Blue Leaved Ironbark (Eucalyptus fibrosa subsp. nubila) forms a 

distinct canopy which ranges between 11 and 25m in height. The canopy may also include 

Narrow Leaf Ironbark (E. crebra and E. elegans), Queensland peppermint (E. exserta) and 

white cypress (Callitris glaucophylla). These species also characterize a distinct yet 

discontinuous second tree layer. Eucalyptus elegans dominates the canopy in restricted 

locations although Eucalyptus fibrosa is always present.  

Scattered tall shrubs such as Acacia semilunata, Acacia conferta and Callitris glaucophylla form 

a sparse to very sparse upper shrub layer. The lower shrub layer is similarly sparse and poorly 

formed and also comprises Leucopogon sp., Acacia ixiophylla, Acacia muelleriana, Hakea 

purpurea and Westringea cheelii.  

The native species dominated ground layer is mid dense with grasses such as Eulalea aurea, 

Paspalidium sp., Chloris truncata and Gahnia aspera forming the majority of the cover. 

Characteristic native herbs and low herbaceous shrubs are Dodonaea macrossanii, Dianella 

longifolia var. longifolia, Cheilanthes sieberi, Boronia bipinnata, and Brunoniella acaulis.  
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Regional Ecosystem 11.7.7 on Girraween, central assessment area.  

 

Regional Ecosystem 11.9.2 

Eucalyptus melanophloia +/- E. orgadophila woodland on fine-grained sedimentary rocks  

Status 

VMA Status: Of Concern 

Biodiversity Status: Endangered 

Total number of survey sites across project area 

1 Quaternary Site 

Only a few, scattered remnants of this regional ecosystem are mapped in the northern 

assessment area to the north of Miles. The habitat is invariably dominated by a sparse canopy 

layer of Silver Leaf Ironbark (Eucalyptus melanophloia) with a mid-dense sub-canopy and shrub 

layer of White Cypress Pine. Canopy heights generally do not exceed 10m which is in part 

testament to a repetitive and heavy disturbance regime. There is limited canopy recruitment in 

these fragments and a significant portion of the original Silver Leaf Ironbark canopy layer is 

suffering from dieback and senescence. Ground covers are universally displaced by exotic Buffel 

Grass (Cenchrus ciliaris).   
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An extremely degraded patch of Callitris regrowth with scattered Silver Leaf Ironbark. The 

habitat in non-remnant in this location although remnants of the original ecosystem (RE11.9.2) 

are preserved in the vicinity.    
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TREES AND SHRUBS 

Kogan Waxflower (Philotheca sporadica) 

Status 

Near Threatened (NC Act); Vulnerable (EPBC Act) 

Distribution and Habitat 

Philotheca sporadica is a Queensland and bioregional endemic known from south-east 

Queensland, from just north of Tara, to approximately 12 km east of Kogan (TSSC 2008j). Of 

the 11 known populations, seven occur on road verges, seven extend onto freehold land and 

one population is within Braemar State Forest (Halford 1995c in TSSC 2008j).  

The majority of records are in low open forest and woodland of Acacia burrowii, Eucalyptus 

exserta, Eucalyptus crebra, Eucalyptus fibrosa subsp. nubila and Callitris glaucophylla 

(Halford 1995 in TSSC 2008j), and also on residual hills which are remnants of laterised 

Cretaceous sandstones, where the soils are shallow, uniform sandy loams to clay loams of 

extremely low fertility and poor condition (TSSC 2008j). Field survey indicates that the 

species occurs almost exclusively within RE 11.7.4 (Eucalyptus decorticans and/or Eucalyptus 

spp., Corymbia spp., Acacia spp., Lysicarpus angustifolius on lateritic duricrust) and possibly 

RE11.7.5 with a few individual plants overlapping with RE11.7.7. The species has a tendency 

to form dense, locally restricted populations, particularly on scalded areas with limited soil  

Known Threats to the Species 

This species is threatened by clearing, particularly localised populations that might be 

impacted by well pads and linear infrastructure.  

Records Relevant to the SGP 

Six localised populations are identified within the assessment area to the east of Kogan, both 

within both private land and State Forest. Populations may cover extensive areas although 

the margins of populations are generally discrete. 

Rule(s) for Habitat Mapping:  

1. The species will most likely occur within a 25km wide buffer surrounding Kogan although 

cannot be discounted as occurring within suitable habitats throughout the SGP 

assessment area.  

2. REs 11.7.4 and 11.7.7 are classified as “Core habitat Possible” within 25km from Kogan.  

3. Regrowth habits (non-remnant) derived from RE11.7.4 within 25km from Kogan are 

classified as “General Habitat’.  

4. All “Core Habitat Possible” and “General Habitat” within 1km of a recent (1980+), 

accurate (± 100m) record is reclassified as “Core Habitat Known”.   

5. The remaining areas of RE11.7.4 throughout the SGP assessment area are classified as 

“General Habitat” 

6. All other areas are classified as “Absence Suspected”. 
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Mapping Confidence 

The detailed ground surveys undertaken throughout habitats for this species in the SGP area 

and highly localised populations gives habitat mapping is presented with high confidence.  

Photograph: David Stanton 

 

Waaje Wattle (Acacia barakulensis) 

Status 

Vulnerable (NC Act) 

Distribution and Habitat 

Waaje Wattle is a Queensland and bioregional endemic that is Restricted to Barakula State 

Forest north of Chinchilla where it grows on sandy soils in eucalypt communities in the Waaje 

Wildflower Area (Lithgow 1997, Chinchilla Field Naturalists Club 1997, Maslin 2001). 

HERBRECS specimen records indicate habitat in flat gently undulating plains on the crest of 

the slope on deep yellow loamy sand soil derived from sandstone or laterite.  Vegetation is 

tall shrubland with Eucalyptus tenuipes, Corymbia trachyphloia, Calytrix gurulmundensis, and 

Triodia mitchellii (DEHP 2017).  Habitat is consistent with RE 11.7.4, 11.7.5, 11.7.6, and 

11.7.7.  Survey records identified the species in woodland of narrow leaf ironbark (Eucalyptus 

crebra) + smooth barked apple (Angophora leioclada) + white cypress pine (Callitris 
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glaucophylla) with a subcanopy of white cypress and bulloak (Allocasuarina luehmanii) on old 

loamy plains (RE 11.5.1, 11.5.4, 11.5.21). 

Ecology 

Similarity to many Acacias, there is a likelihood that Acacia barakulensis will respond to 

disturbance, or populations rejuvenated by fire. Knowledge of the species biology and 

response to disturbances such as habitat fragmentation, changed fire regimes and edge 

effects requires is poorly understood. 

Known Threats to the Species  

The species may be impacted by habitat clearing or fragmentation that leads to changes in 

fire frequency and intensity. As known populations are well away from the SGP assessment 

area impacts are more likely to be generated during forestry operations. 

Records Relevant to the SGP 

Herbrecs identifies 5 confirmed populations 28 km to the north-east of the SGP area within 

Barakula State Forest. Due to contiguity of habitats between populations and the SGP 

assessment area, it is considered possible that the species may occur. 

General Rule(s) for Habitat Mapping:  

1. The species will only likely occur in the Central assessment area.   

2. Within the central area of the SGP, RE’s 11.5.1, 11.5.14, 11.5.21, 11.7.4, 11.7.5, 11.7.6 

and 11.7.7 are mapped as “General Habitat” due to lack of local records.   

Mapping Confidence 

Due to the relatively broad habitat tolerances, mapping of general habitat is considered to be 

of moderate accuracy.   

 

Curly-bark Wattle (Acacia curranii) 

Status 

Vulnerable (NC Act) 

Distribution and Habitat 

The only known Queensland population occurs in and adjacent to the Gurulmundi State 

Forest area of the Darling Downs, approximately 65 km north-west of Chinchilla (Pedley 

1987; Maslin 2001).  The Gurulmundi population is restricted to an area of less than 20 km 

diameter and represents a highly disjunct northern limit of distribution with southern 

populations in NSW.  

Plants are known to occur in shrubby heaths, dry sclerophyll forests and semi-arid woodlands 

where they can occur as widely scattered thickets in very species-rich heathy scrub with 

emergent eucalypts (Pickard 1995c, Threatened Species Scientific Committee 2008a).  The 

Gurlumundi population has been reported as growing in dense “groves” (Pedley 1987).  

Queensland collections of curly-bark wattle, recorded in Herbrecs, mostly occur within areas 
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mapped by the Queensland Herbarium as Regional Ecosystem 11.7.5; shrubland with Calytrix 

spp., Hakea spp., Kunzea spp., Micromyrtus spp., Acacia spp., Melaleuca spp. and a spinifex 

grass layer, on natural scalds on deeply weathered sedimentary rocks.  

Ecology 

The typical life span of curly-bark wattle is unknown, but it is probably similar to many other 

shrubby Acacia species in being a moderately long-lived shrub of 10 to 30 years. It has been 

recorded flowering during August and 

September, with pods maturing several 

months later (Pedley 1987). As a hard-

seeded legume, the soil-stored seed 

reserves of A. curranii are likely to be 

long lived (i.e. > 10 years).  The 

observed abundant regeneration via 

seedlings after fire suggests Acacia 

curranii will also germinate seedlings 

following mechanical disturbance of the 

topsoil, although repeated soil 

disturbance would kill the seedlings 

that germinate after any initial 

disturbance. The impact of stock 

grazing is unknown, but damage from 

grazing by feral goats has been 

observed (Cohn 1995).  

Known Threats to the Species 

Grazing, browsing and trampling of 

adult and seedling plants by feral goats 

and rabbits (and to less an extent by 

stock, and macropods). This may be 

facilitated installation of well ponds 

which artificially increases watering 

points for feral animals. Additional 

threats include clearing of vegetation 

for road widening, gravel extraction and mining 

Records Relevant to the SGP 

Sixteen records of the species are confirmed in Herbrecs with the nearest population 11 km 

west of the SGP area with Gurulmundi State Forest (excluding low precision records). 

General Rule(s) for Habitat Mapping:  

1. The species will only occur in the central portion of the SGP assessment area to the north 

of Miles.  

2. In the absence of survey records within the SGP area, RE11.7.5, 11.7.4, 11.7.7 in the 

potential area of occurrences have been allocated as “General Habitat”.  
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3. All other regional ecosystems, regrowth and cleared areas are mapped as “Absence 

Suspected”. 

Mapping Confidence 

High mapping confidence is applied to be species based on the revised mapping boundaries 

and detailed on-ground assessment.  

Curly-bark wattle (Acacia curranii). Photograph M. Fagg, Australian National Botanical 

Gardens 

 

Hando’s Wattle (Acacia handonis) 

Status 

Vulnerable (NC Act); Vulnerable (EPBC Act Act) 

Distribution and Habitat 

Hando’s wattle has an extremely restricted occurrence, being known only from the Barakula 

State Forest, approximately 40 km north of Chinchilla (Maslin 2001). This population of 

Hando’s wattle was considered to occur in three adjacent areas and was estimated in 1994 to 

contain around 10 080 individuals over approximately 28 ha (Halford 1995b). The extent of 

population was considered to have broadened within the Barakula State Forest between the 

initial collections in 1978 and 1997 (Lithgow, 1997). 

Hando’s wattle has only been collected on rocky ridges and slopes on sandstone-derived 

geology in eucalypt woodland and open forest (Maslin 2001).  The vegetation it grows within 

is a shrubby woodland of Eucalyptus fibrosa subsp. nubila, Eucalyptus watsoniana subsp. 

watsoniana, Lysicarpus angustifolius, and Allocasuarina inophloia (Halford 1995).  The 

descriptions of the habitat from which it has been collected are consistent with the regional 

ecosystem mapping for its locations. This is, primarily RE 11.7.7: Eucalyptus fibrosa subsp. 

nubila +/- Corymbia spp. +/- Eucalyptus spp. on lateritic duricrust. One collection is also 

recorded in RE 11.7.6: Corymbia citriodora or Eucalyptus crebra woodland on lateritic 

duricrust.  

Ecology 

The life span of Hando’s wattle plants in the wild is unknown, but they live for about 10 years 

in cultivation (Hando 2007). Plants have been collected in flower in July, August and 

September, and with pods in August, September and November. As a hard-seeded legume, 

the soil-stored seed reserves of Hando’s wattle are likely to be long lived (i.e. > 10 years). 

The response to fire by Hando’s wattle has not been well studied. However, it is suggested 

that it regenerates well from seed following burning (DNR 2000).  

Known Threats to the Species 

Inappropriate fire regimes, habitat destruction, disturbance from timber harvesting, 

inappropriate grazing regimes (DNR 2000) are considered the major threats to Acacia 

handonis populations. Halford (1995b) suggested the main threat to Hando’s wattle was 
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inappropriate fire regimes. That is, fires that are too frequent, intense fires, or complete fire 

exclusion.  

Records Relevant to the SGP 

Seventeen records in Herbrecs with the nearest population 35 km east of the SGP 

assessment area within Barakula SF.  

Rule(s) for Habitat Mapping:  

Regional Ecosystems 11.7.4, 11.7.5, 11.7.6, 11.7.7 and 11.5.1 in the Central region of the 

SGP (North of Miles) should be classed as “General Habitat” on account of the intensive 

survey undertaken in the assessment area 

Mapping Confidence 

High mapping confidence is applied to be species based on the revised mapping boundaries 

and detailed on-ground assessment.  

 
Photograph M. Fagg, Australian National Botanical Gardens. 

 

Bailey’s Callitris (Callitris baileyii) 

Status 

Near Threatened (NC Act) 

Distribution and Habitat 

In Queensland, Baileys Cypress occurs from the state border to Goomeri in the north and 

west to the Bunya Mountains.  The distribution is predominantly within the Southeast 
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Queensland bioregion extending into the Brigalow Belt near the bioregional boundary (EHP 

2017b). The species also occurs in the drier ranges of NSW. 

Typical habitat is open woodland and woodland of Eucalyptus exserta, E. crebra  and Callitris 

glaucophylla with a mid-dense shrubby understorey typical of  RE11.7.4. Stanley & Ross 

(1983) describe its habitat as eucalypt woodland, with ironbark, blue gum and spotted gum 

on rocky slopes, hilly or mountainous areas, in shallow and often clay soils.   

Ecology 

Little is known concerning the ecology of this species. Male and female flowers occur on the 

same tree and fruiting has been recorded all year round. 

Known Threats to the Species 

This species is threatened by direct loss as a result of clearing as well as inappropriate fire 

regimes.   

Records Relevant to the SGP 

Nearest local record is 2.6 km west of the SGP assessment area (40 km north of Miles) in 

Gurulmundi State Forest. The record was collected during SGP EIS studies in 2011.  

Rule(s) for Habitat Mapping:  

REs 11.5.1, 11.7.4, 11.7.5, 11.7.6 and 11.7.7 in the Gurulmundi area to the north of 

Chinchilla (-27.75) in the Central Assessment Area should be considered “General Habitat”. 

Any subsequent collections of the species should be buffered by 1km and General Habitat re-

assigned to “Core Habitat Known”. Other habitats should be assigned to “Absence 

Suspected”. 

Mapping Confidence 

The general nature of habitat for this species makes preferred habitats relatively easy to 

predict and habitat mapping for the species is considered to have high to moderate 

confidence.   

 

Gurulmundi Fringe Myrtle (Callitrix gurulmundensis) 

Status 

Vulnerable (NC Act); Vulnerable (EPBC Act) 

Distribution and Habitat 

The species is endemic to the Gurulmundi and Barakula areas north of Chinchilla (Halford 

1996). Gurulmundi fringe myrtle has been recorded growing in patches of shrubland on very 

shallow soils. Soils are lateritic sandstone ridges, which contain yellow sandy-clay that retains 

moisture (Williams 1979). Vegetation is predominately eucalypt, acacia, casuarina dense 

shrublands with spinifex, and spinifex grassland with scattered shrubs. This habitat 

description is consistent with RE 11.7.5 (shrubland on natural scalds on deeply weathered 

coarse-grained sedimentary rocks). The coordinates of Gurulmundi fringe myrtle collections 
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derived from Herbrecs place them in areas mapped by as RE11.7.4, 11.7.5, 11.7.6 and 

11.7.7. 

Ecology 

The life span of Gurulmundi fringe myrtle is unknown, but it is likely to live for at least a 

decade. Flowers have been recorded from June to October (Halford 1996). Plants as small as 

15 cm tall have been observed to flower (Williams 1979).  Gurulmundi fringe myrtle can be 

quite common at sites where it grows, being described in several collection labels as 

abundant or co-dominant at the collection site (AVH 2013a).  

Known Threats to the Species 

Clearing, disturbance for track creation and maintenance and inappropriate fire regimes are 

the key threats to habitat for this species. At least one population is identified as having been 

damaged in the past due to gravel extraction (Williams 1979).  

Records Relevant to the SGP 

The nearest local record is 12 km west of the SGP assessment area (30 km north of Miles) 

within Gurulmundi State Forest. A population also exists in Waaje Scientific Reserve 36 km 

east of Wandoan.  

Rule(s) for Habitat Mapping:  

REs 11.5.1, 11.7.4, 11.7.5, 11.7.6 and 11.7.7 in the Gurulmundi area to the north of 

Chinchilla (-27.75) in the Central Assessment Area should be considered “General Habitat”. 

Any subsequent collections of the species should be buffered by 1km and General Habitat re-

assigned to “Core Habitat Known”. Other habitats should be assigned to “Absence Suspected 

Mapping Confidence 

High mapping confidence is applied to be species based on the revised mapping boundaries 

and detailed on-ground assessment that did not locate any additional populations.  
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Gurulmundi fringe myrtle (Calytrix gurulmundensis) foliage and flower. Copyright © Boobook  

 

Gurulmundi Heath-myrtle (Micromyrtus carinata) 

Status 

Endangered (NC Act) 

Distribution and Habitat 

Endemic to Queensland, Micromyrtus carinata is known only from the Gurulmundi State 

Forest 40 km to the north of Miles with a sub-population also located on the Wyona Property 

10km to the north of Miles (Herbrecs).   

Herbarium records indicate Micromyrtus carinata is associated with landscapes formed on 

lateritised sediments with an upper soil layer of red to yellow sand (DEHP 2017c). Associated 

regional ecosystems include inhabits the tops of laterised ridges, on shallow to deep, yellow 

or red sands. Associated habthitats include heath and shrubland (RE11.7.5) and low 

woodland dominated by Eucalyptus exserta, Corymbia trachyphloia and Callitris glaucophylla 

(RE11.7.4).  
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Ecology 

Little is known regarding the ecology of this species. Bean (1997) suggest that it likely 

flowers at any time in response to rain although fruits and flowers have been collected 

between May and October (DEHP 2017c).  

Known Threats to the Species 

The species is considered to be threatened by mining activity, gravel extraction and 

inappropriate fire regimes (Bean, 1997, DEHP 2017c). 

Records Relevant to the SGP 

Nearest Herbarium Record is 10km north-west of Miles and 4 km west of the SGP assessment 

area on the Wyona Property. The major population of the species occurs in Gurulmundi State 

Forest 12km west of the SGP assessment area (Herbrecs) 

Rule(s) for Habitat Mapping:  

REs 11.7.4 and 11.7.5 in the Gurulmundi area to the north of Chinchilla (-27.75) in the 

Central Assessment Area should be considered “General Habitat”. Any subsequent collections 

of the species should be buffered by 1km and General Habitat re-assigned to “Core Habitat 

Known”. Other habitats should be assigned to “Absence Suspected 

Mapping Confidence 

High mapping confidence is applied to be species based on the revised mapping boundaries 

and detailed on-ground assessment that did not locate any additional populations.  

 

Plunkett Mallee (Eucalyptus curtisii)  

Status 

Near Threatened (NC Act) 

Distribution and Habitat 

The plant is scattered but nowhere common occurring on coastal hinterland to 80 km north 

and south of Brisbane and inland over 300 km north west to the Dalby and Miles districts 

(DNR 2000).  Occurs in the Burnett, Leichhardt, Moreton and Darling Downs pastoral districts 

(Bostock and Holland 2016).  Conserved in Expedition Range, Robinson Gorge and Isla Gorge 

National Parks (Brooker and Kleinig 2004).   

DEHP (2017d) suggests Eucalyptus curtisii has two growth forms that occur in different 

habitats with a shorter shorter mallee associated with shrublands dominanted by banksia in 

poorly drained lowland sites with a larger growth occurring as scattered individuals on better 

drained soils in the more open areas of mixed eucalypt forests. The species is most typically 

associated with lateritised landscapes within regional ecosystems 11.7.4 and 11.7.5. 

Commonly associated species include C. trachyphloia, Eucalyptus exserta and Callitris 

endlicheri and less commonly associated with E. fibrosa.  

  



Terrestrial Ecology Report 
Surat Gas Project 
Arrow Energy Pty Ltd 

 

 

 

SGP_Ecology Report v1_Jun 17.docx  Page E11 

Ecology 

Flowering of Eucalyptus curtisii has been recorded between the months of September and 

November, and fruiting occurs throughout the year (Queensland Herbarium, 2012 cited in 

DEHP 2017d). Response to fire is not documented.  

Known Threats to the Species 

Known threatening process related largely to clearing, timber harvesting and inappropriate 

grazing and fire regimes. 

Records Relevant to the SGP 

Numerous local records mostly west of the SGP with the nearest record 2.5 km west of the 

SGP assessment area and 35km north of Miles. A number of records in Kumbarilla State 

Forest to the south although well outside the SGP assessment area.  

Rule(s) for Habitat Mapping:  

Eucalyptus curtisii may occur throughout the entire assessment area. Through the 

assessment area, REs 11.7.2, 11.7.4, 11.7.5, 11.7.6 and 11.7.7 should be classified as 

“General Habitat” in recognition of the extensive survey effort undertaken. All other REs and 

non-remnant vegetation should be classified as “Absence Suspected”.   

Mapping Confidence 

Due to the extensive survey effort and known habitat preferences, mapping of Eucalyptus 

curtisii is attributed as having a high degree of confidence.  

 

GRASSES AND SEDGES 

Finger Panic Grass (Digitaria porrecta) 

Status 

Near Threatened (NC Act) 

Distribution and Habitat 

Finger panic grass is known from four disjunct areas extending over 1000 km across NSW 

and Queensland. The Queensland distribution includes broad populations in the Nebo district; 

the Central Highlands between Springsure and Rolleston; and from Jandowae south to 

Warwick. In NSW, it is known from near Inverell, south to the Liverpool Plains near 

Coonabarabran and Werris Creek (TSSC 2008f). 

Finger panic grass grows in grasslands, woodlands and open forests with a grassy 

understory, on black soil plains of the Darling Downs, and lighter textured soils to the west 

(Goodland 2000; Fensham 1998). Fensham (1998) found it is most abundant in grassland, 

but is “relatively unspecific” in its habitat preference.  It is not restricted to high quality native 

grasslands, but also grows along roadsides and can be found in highly disturbed sites 

(Goodland 2000). Finger panic grass been recorded inside the project development area, 

within roadside remnant grasslands on dark cracking clay plains (RE11.3.21); poplar box (E. 
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populnea) open forest and woodland with grassy understorey, on dark cracking clay plain 

(RE11.3.2); and along disturbed railway reserves on dark cracking clay soils (EHP 2013).  The 

primary habitats for this species in the project development area are RE11.3.2, RE 11.3.21 

and non-remnant derived grasslands. 

Ecology 

Finger panic grass is a spreading perennial that can reproduce vegetatively (Halford 1995a). 

Older clumps are reported to die in the centre, with the outer edges of the clump becoming 

separate plants. Seeds drop to the ground when mature, but appear to have a six month to 

one year dormancy prior to germinating (Halford 1995a). This is similar to some other sub -

tropical grasses, such as black spear grass, and delays germination until the wet season 

rains. The species produces fertile material from March to April (TSSC 2008f).  

Known Threats to the Species 

The grassland habitat for this species has been heavily fragmented by clearing for 

agriculture, and sowing of exotic pasture grasses that can replace finger panic grass.  It is 

mainly restricted to stock routes and road reserves and threatened by degradation from 

mechanical disturbance, invasive weeds and inappropriate grazing regimes.  Goodland (2000) 

notes that finger panic grass can withstand disturbance, although populations decline where 

introduced species (e.g. Rhodes grass) become dominant.  

Records Relevant to the SGP 

Two records within the SGP assessment area, both in non-remnant derived grasslands 

adjacent to roadside easements between Dalby and Cecil Plains. Both records collected in 

1995. A further 15 records within 25km east of the SGP boundary. 

Rule(s) for Habitat Mapping:  

1. The species is most likely to occur on heavy clay soils associated with the Condamine 

Alluvium although may occur throughout the entire assessment area.  

2. Regional Ecosystem 11.3.2 should be treated as “General Habitat”. 

3. Derived native grassland where it is associated with the Condamine Alluvium or other 

heavy clay soil should be considered “General Habitat”. 

4. High precision (+/- 500m) species records should be buffered by 1km and all General 

Habitat upgraded to “Core Habitat Known”.  

5. All other remnant vegetation in the project development area and all cleared agricultural 

and grazing land should be treated as “Absence Suspected”. 

Mapping Confidence 

Digitaria porrecta has relatively predictable habitat preferences and with the availability of 

project scale mapping (1:50 000), it is considered that the habitat mapping has a high level 

of confidence. It should be noted that no records of the species have been formally 

documented since 1995 and  
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Fimbristylis vagans 

Status 

Endangered (NC Act) 

Distribution and Habitat 

A little-known Queensland and bioregional endemic restricted to the Darling Downs district 

between Lake Broadwater and Nudley Creek area (30 km NE of Chinchilla) (DERM 2011). The 

species occupies habitats that fringe ephemeral watercourses and lagoons on alluvium. 

Typical regional ecosystems include RE11.3.2, 11.3.4, 11.3.14 and 11.3.26 where they fringe 

watercourses and wetlands (RE11.3.27). The species is not known to be associated with non-

remnant habitats.  

Ecology 

Species ecology is poorly documented although like most species associated with wetland 

habitats, is likely to be a seasonally dependent species that flowers and reproduces following 

rainfall.  

Known Threats to the Species 

Threats are poorly documented although major threats are likely to be associated with 

damage created by feral animals, particularly pigs and intensive grazing.  

Records Relevant to the SGP 

A single herbarium record from the SGP assessment area associated with the swampy inlet of 

Lake Broadwater. The species has not been recorded or collected since 1984. 

Rule(s) for Habitat Mapping:  

1. The species may occur throughout the entire EIS area.  

2. “Core Habitat Possible” includes the wetland fringe of Lake Broadwater characterised by 

RE11.3.27f and wetland habitats of Long Swamp.  

3. REs 11.3.2, 11.3.3, 11.3.4, 11.3.25 and 11.3.26 throughout the broader SGP assessment 

area is classified as “General Habitat”.  

4. All Core Habitat Possible and General Habitat within 1km of a recent (1980+), accurate 

(± 500m) record is classed as “Core Habitat Known”. 

5. All remaining remnant and non-remnant vegetation is mapped as “Absence Suspected”. 

Mapping Confidence 

Habitat characteristics for this species are well understood and can be matched to regional 

ecosystem descriptions.  The mapping is considered to be highly accurate.  
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Belson’s Panic (Homopholis belsonii) 

Status 

Endangered (NC Act); Vulnerable (EPBC Act) 

Distribution and Habitat 

In Queensland, major populations occur on the Darling Downs near Oakey, Jondaryan, 

Bowenville, Dalby, Acland, Sabine, Quinalow, Goombungee, Gurulmundi and Millmerran, and 

further west between Miles and Roma (Goodland 2000).  Also known from the north-western 

slopes and plains of NSW (TSSC 2008g). 

Belson’s panic prefers moderate to highly fertile soils, especially those derived from basalt 

and fertile alluvial flats. It is generally associated with poplar box and brigalow woodlands on 

light red/brown earths (Fensham and Fairfax 1997, Goodland 2000). Based on Herbrecs 

specimens, the species is most commonly associated with habitats on heavy clay soils, 

particularly those dominated by Brigalow including REs 11.3.1, 11.3.17, 11.4.3, 11.9.5 ad 

11.9.10. Herbarium records also indicate some potential for the species to overlap with 

RE11.3.2.   

Belson’s panic is also capable of growing within disturbed habitats. Of the 22 collections 

within the study area, 15 (68%) are located in non-remnant areas such as roadside 

easements. It has been seen growing among fallen timber at the base of trees or shrubs, 

among branches and the bottom of netting fences (TSSC 2008g). 

Ecology 

Belson’s panic tends to grow in shade under trees, but can grow in cleared regrowth. As a 

rhizomatous perennial grass, it probably is capable of living for many years, and to have 

some tolerance to fire and at least low levels of grazing. It is reported to spread out very 

rapidly (Menkins 1998). Flowers have been recorded between February and May (Sharp and 

Simon 2002).  

Known Threats to the Species 

Loss of habitat from vegetation clearing, pasture improvement, and overgrazing is a major 

threatening process (TSSC 2008g).  Belson’s panic declines in abundance with grazing 

pressure and appears to grow best under tree or shrub cover.  Roadside populations are 

threatened by invasion of pasture grasses such as green panic (Megathyrsus maximus var. 

trichoglume), and road works (Goodland 2000), however it is known to re-colonise disturbed 

areas if tree cover is available (Menkins 1998 in TSSC 2008g). 

Records Relevant to the SGP 

A considerable number of records to the east of Dalby with the nearest 12km from the 

eastern boundary of the SGP assessment area. Two records within 8km of the boundary of 

the northern assessment area within 10km of Wandoan. 

Rule(s) for Habitat Mapping:  

1. The species may occur throughout the entire EIS area although is most likely to occur in 

Brigalow associated habitats in the northern assessment area.  
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2. Regional Ecosystems 11.9.5, 11.9.10 and 11.3.17 including derived non-remnant 

regrowth is mapped as “Core Habitat Possible” in the northern assessment area. 

3. REs 11.3.1, 11.3.17, 11.4.3 and 11.9.5 including non-remnant derived regrowth in central 

and southern portions of the SGP assessment area are classified as “General Habitat” 

Mapping Confidence 

Due to the relatively specific habitat requirements, detailed survey throughout the 

assessment area and resolution of the revised mapping database, mapping is considered to 

have a high degree of confidence.  

Belson’s panic (Homopholis belsonii). 

Copyright © Boobook   



Terrestrial Ecology Report 
Surat Gas Project 
Arrow Energy Pty Ltd 

 

 

 

SGP_Ecology Report v1_Jun 17.docx  Page E16 

FORBS AND HERBS 

Solanum papaverifolium 

Status 

Endangered (NC Act) 

Distribution and Habitat 

Recorded in the Darling Downs from between Jimbour and Warwick, where it is known from 

three locations (Bean 2004).  Known from a number of very old records in the Dalby-Cecil 

Plains area.  Goodland (2000) reports two populations west of Dalby on the Warrego 

Highway before Kogan Rd), and large populations up to 100m extent off Cecil Plains Rd.  

Known in NSW north from Inverell to Quirindi and Singleton area and west to Narrabrii and 

Moree (Bean 2004). Occurs in wetter (swampy) areas of grasslands or open eucalypt 

woodland on heavy alluvial soils (Goodland 2000, Bean 2004).   

Ecology 

Little is documented on the ecology of the species. It has been observed flowering thoughout 

the year and populations are most likely rejuvenated following rainfall.  

Known Threats to the Species 

The species occurs on soils utilised by intensive agriculture and remains on roadside reserves 

and stock routes.  Populations remain threatened by habitat destruction, weed invasion, and 

roadworks (Goodland 2000, Bean 2004). 

Records Relevant to the SGP 

Two records are contained within the SGP assessment area to the south of Dalby with an 

large number of herbarium records to the east of the SGP assessment area between 

Chinchilla and Dalby.  

Rule(s) for Habitat Mapping:  

1. The species is most likely to occur on habitat formed by heavy clay soils associated in 

particular with the Condamine Alluvium.  

2. Regional Ecosystems 11.3.2 and Derived Native Grassland (non-remnant) provide the 

most suitable habitats for the species. Where these habitats occur on the alluvial 

landforms to the west and south of Dalby, they are mapped as “General Habitat”.  

3. All General Habitat within 1km of a recent (1980+), accurate (± 500m) record is classed 

as “Core Habitat Known”. 

4. All remaining remnant and non-remnant vegetation is mapped as “Absence Suspected”. 

Mapping Confidence 

Due to the relatively specific habitat requirements, detailed survey throughout the 

assessment area and resolution of the revised mapping database, mapping is considered to 

have a high degree of confidence.  
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Solanum papaverifolium (Photograph David Stanton). 

 

Solanum stenopterum 

Status 

Vulnerable (NC Act) 

Distribution and Habitat 

Recorded in Queensland from Gayndah in the Burnett Pastoral district to Moonie and west to 

Glenmorgan and Yuleba (Bean 2004, Bostock and Holland 2016).  Known in NSW from 

Ashford (Bean 2004). The species is Known to occur in non-remnant grassland approximately 

7.5km south of Dalby; 3.5km east of Cecil Plains in a roadside gravel pit; and approximately 

6km south east of Cecil Plains in remnant Eucalyptus populnea woodland on alluvium 

(11.3.2).   

Ecology 

Little is documented on the ecology of the species although similar to many solanum species 

in the Brigalow Belt, likely flowers at multiple times throughout the year in response to 

rainfall events.  

 

Known Threats to the Species 
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The species occurs on soils utilised by intensive agriculture and occurs on roadside reserves.  

Populations remain threatened by habitat destruction from land clearing, agricultural 

practices, weed invasion, roadworks and roadside maintenance (Bean 2004). 

Records Relevant to the SGP 

Known to occur in non-remnant grassland approximately 7.5km south of Dalby; 3.5km east 

of Cecil Plains in a roadside gravel pit; and approximately 6km south east of Cecil Plains in 

remnant Eucalyptus populnea woodland on alluvium (11.3.2). All herbarium records are 

outside SGP assessment area.  

Rule(s) for Habitat Mapping:  

1. REs 11.3.2, 11.3.1 and 11.3.17 to the west and south of Dalby should be classed as 

“General Habitat” on account of comprehensive surveys. 

2. Derived grasslands on alluvium and regrowth vegetation derived from the aforementioned 

REs 

All other remnant vegetation and cleared agricultural land in the project development area 

should be treated as “Absence Suspected”. 

Mapping Confidence 

Due to the relatively specific habitat requirements, detailed survey throughout the 

assessment area and resolution of the revised mapping database, mapping is considered to 

have a high degree of confidence.  

 

Cymbonotus maidenii 

Status 

Endangered (NC Act) 

Distribution and Habitat 

The species occurs in scattered populations throughout central areas of NSW and in southern 

inland districts as far west as Mitchell (Holland and Funk, 2006). 

The species is associated with a range of remnant and non-remnant habits with records 

occurring on disturbed roadside drains, native and derived grasslands. It is typically 

associated with heavy brown to grey cracking clay soils (Holland & Funk 2006). Habitats 

favoured by the species are RE11.3.21 from which it is known to occur. The woodland 

RE11.3.2 and derived native grassland also present potential habitat for the species. It can 

however occur in a range of highly disturbed locations and hence its occurrence may not be 

readily predicted.  

Ecology 

Other than being a perennial, very little is known about this species although, though as a 

daisy it is probably fairly short-lived (e.g. living < 5 years). The species is known to flower 

throughout the year but most prominently in spring, possibly in response to rainfall. The 
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seeds are likely to be wind dispersed, which should assist colonisation. It has the ability to 

survive along disturbed roadsides in in other highly disturbed habitats.   

Known Threats to the Species 

The species is threatened by roadside clearing and herbicide drift. It may also be threatened 

by invasion of exotic species of which lippia (Phyla canescens) and green panic (Megathyrsus 

maximus var. pubiglumis) pose the most immediate threat.  

Records Relevant to the SGP 

Five Herbrecs specimens recorded within 10 km of the eastern boundary of the SGP 

assessment area, mostly in the Cecil Plains / Millmerran Area including collections on road 

reserves on the Cecil Plains - Millmerran Road. 

Rule(s) for Habitat Mapping:  

The species is most likely to occur from the Dalby area (-27.00) south to Millmerran (-27.9) 

generally on the Condamine Alluvium. RE 11.3.2 and associated derived grasslands occuring 

between in this area should be treated as “general habitat”.  

All other remnant vegetation and cleared agricultural land in the project development area 

should be treated as “absence suspected”. 

Mapping Confidence 

Due to the relatively specific habitat requirements, detailed survey throughout the 

assessment area and resolution of the revised mapping database, mapping is considered to 

have a high degree of confidence. There may however be a number of potential habitats 

adjacent to roadsides that are beyond mapping resolution.  

 

Picris barbarorum 

Status 

Vulnerable (NC Act) 

Distribution and Habitat 

Occurs from the Darling Downs and Warrego pastoral districts in southern Queensland 

(Bostock & Holland 2016), to north of the north-west plains of NSW.  Herbrecs data indicates 

that in the Darling Downs, it has a restricted distribution but may be locally abundant along 

roadsides.  Known to occur from the Jandowae, Macalister, Norwin locailities and along the 

Warrego highway west of Dalby. 

Herbrecs specimens indicate occurrence in native grassland (12.3.21) of Dichanthium 

sericeum in stock routes, road reserves adjacent to disturbed areas such as cultivated 

paddocks and road and rail lines on black clay soil (DERM 2011).  
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Ecology 

Very little is known about this species although, though as a daisy it is probably fairly short-

lived (e.g. living < 5 years). Flowering period is not documented although it is likely to be re-

invigorated in response to rainfall, particularly in the spring period.   

Known Threats to the Species 

Vouchered records of Plains Picris suggest that the annual herb may be tolerant of light 

disturbance.  Its known occurrence on roadsides suggest it may be impacted by roadworks.  

In similarity to Picris evae it may well be intolerant of grazing and capable of surviving other 

forms of disturbance.   

Records Relevant to the SGP 

Four herbarium records within 5km of the SGP assessment area with the nearest less than 2 

km from the assessment area boundary, 14km north-west of Dalby.  

Rule(s) for Habitat Mapping:  

The following REs and habitats should be classified as “General Habitat” where they area 

association with the Condamine Alluvium.  

1. RE 11.3.2 and derived regrowth vegetation. 

2. Non-remnant derived native grasslands 

All other remnant vegetation in the SGP Assessment area and cleared agricultural and grazing 

land should be treated as “absence suspected”. 

Mapping Confidence 

Due to the relatively specific habitat requirements, detailed survey throughout the 

assessment area and resolution of the revised mapping database, mapping is considered to 

have a high degree of confidence. There may however be a number of potential habitats 

adjacent to roadsides that are beyond mapping resolution.  

 

Rutidosis lanata 

Status 

Vulnerable (NC Act) 

Distribution and Habitat 

Endemic to south central Queensland from near Jackson to Hannaford on the western Darling 

Downs (DNR 2000).  Mainly found in roadside vegetation of Acacia and Eucalypt 

woodland/open forest on red sandy ridges and clay flats between 280-320m altitude adjacent 

to cleared or partly cleared grazing and cropping land (DNR 2000).  Based on Herbrecs notes, 

associated vegetation includes open grassy woodland of Eucalyptus populnea with 

Eremophila mitchellii; Acacia harpophylla, Casuarina cristata, and Eucalyptus woollsiana 

woodland on reddish-brown loamy clay; remnant Acacia harpophylla, Eucalyptus coolabah, 
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Eucalyptus populnea open forest on alluvium clay loam and gentle sedimentary rises; and in 

cleared areas along powerlines adjoining Acacia aprepta thicket. 

Ecology 

Rutidosis lanata flowers and fruits from October to March and produces a soil-stored seed 

bank that lasts for less than one year (DEHP 2017e; Pollock, 1997). 

Known Threats to the Species 

The species and habitat are known to be threatened by clearing with possible threats of 

inappropriate grazing, road verge maintenance, and habitat disturbance by weeds and 

introduced pastures (DNR 2000). 

Records Relevant to the SGP 

Eight Herbarium records within 20km from the the SGP Assessment area, all recorded in the 

Miles / Chinchilla area.  

Rule(s) for Habitat Mapping:  

1. The species may occur throughout the entire project area although is more likely north 

from Chinchilla based on vouchered herbarium records. Throughout the assessment area, 

the following REs should be treated as ‘General Habitat’; 11.3.4, 11.3.2, 11.3.17, 11.9.5 

and 11.9.7. 

2. All other remnant vegetation in the project development area, regrowth vegetation and 

cleared agricultural land should be treated as “Absence Suspected”. 

Mapping Confidence 

Due to the relatively specific habitat requirements, detailed survey throughout the 

assessment area and resolution of the revised mapping database, mapping is considered to 

have a high degree of confidence.  

 

Xerothamnella herbacea 

Status 

Endangered (NC Act): Endangered (EPBC Act) 

Distribution and Habitat 

Xerothamnella herbacea is known from seven locations between Goondiwindi and Theodore. 

Scattered populations occur to the north-east of Chinchilla (between Chinchilla and 

Boondooma Lake), within Palmgrove and Expedition National Parks to the southwest of 

Moura. Two isolated population occur between Goondiwindi and Millmerran. 

Occurs in remnant and disturbed Brigalow (Acacia harpophylla) and Belah (Casuarina 

cristata) dominated communities in shaded situations, often in leaf litter (TSSC 2008n). The 

species is associated with Brigalow dominated communities, preferring shady locations where 

it grows in leaf litter (TSSC 2008n). The plant often occurs in gilgais in vertic clay soils 

(vertosols) and is known to occur in non-remnant and highly disturbed habitats. Regional 



Terrestrial Ecology Report 
Surat Gas Project 
Arrow Energy Pty Ltd 

 

 

 

SGP_Ecology Report v1_Jun 17.docx  Page E22 

ecosystems associated with this species are typically dominated by Brigalow or Belah and 

include REs 11.3.1, 11.4.3 and 11.9.5.  

Ecology 

Little is known in regard to the ecology of Xerothamnella herbacea although it can live for a 

few years and establish vegetatively by rooting from nodes along stems.   

Known Threats to the Species 

The species is threatened by competition from invasive grasses such as green panic 

(Megathyrsus maximus var. pubiglumis) and to a lesser extent buffel grass (Cenchrus ciliaris) 

either by direct competition or by increasing the fuel load and altering fire regimes. Potential 

threats include road widening and maintenance activities, surface erosion, and grazing and 

trampling by cattle and native macropods (TSSC 2008n).   

Records Relevant to the SGP 

Two herbarium records to within 20km of the SGP Boundary, 20km to the east and north of 

Chinchilla.  

Rule(s) for Habitat Mapping:  

The species may occur throughout the entire project area where it may be associated with 

Brigalow dominant habitats. Throughout the assessment area, the following REs and any 

derived regrowth Brigalow > 15 yrs age should be treated as ‘General Habitat’; 11.3.1, 11.4.3 

and 11.9.5. 

All other remnant vegetation in the project development area, regrowth vegetation and 

cleared agricultural land should be treated as “Absence Suspected”. 

Mapping Confidence 

Due to the relatively specific habitat requirements, detailed survey throughout the 

assessment area and resolution of the revised mapping database, mapping is considered to 

have a high degree of confidence.  
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Xerothamnella herbacea. Photograph Copyright © Boobook 

 

Cryptandra ciliata 

Status 

Near Threatened (NC Act) 

Distribution and Habitat 

Restricted to the Gurulmundi, Barakula and Cracow areas of south-eastern Queensland 

(Chinchilla Field Naturalists Club 1997, DNR 2000). Typical habitat is eucalypt dominant 

woodland, lancewood (Acacia shirleyi) woodland and Triodia grassland on rocky on low 

lateritic and sandstone ridges.  Habitat in the PDA is consistent with RE 11.7.5, 11.7.4, 

11.7.6, 11.5.1, 11.5.4, 11.5.21. 

Ecology 

There is little documented information on the ecology of this species.  

Known Threats to the Species 

DNR (2000) indicate that the species and habitat is possibly threatened by clearing 

associated with gravel extraction.  Other potential threats may include road construction and 

maintenance, and inappropriate fire regimes.   

Records Relevant to the SGP 

Three herbarium records within 5km of the assessment area boundary with a single record 

within 1km of the eastern boundary, 30km to the north of Miles. 
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Rule(s) for Habitat Mapping:  

1. The species is only likely to occur in the central portion of the SGP assessment area 

where the following REs should be treated as “General Habitat”; 11.5.1, 11.5.4, 11.5.21, 

11.7.4, 11.7.5, 11.7.6 and 11.7.7. 

2. All General Habitat within 1km of a recent (1980+), accurate (± 500m) record is classed 

as “Core Habitat Known”. 

3. All other remnant vegetation in the project development area, regrowth vegetation and 

cleared agricultural land should be treated as “Absence Suspected”. 

Mapping Confidence 

Due to the general habitat requirements, intensity of the field survey and detailed mapping 

revision available, mapping is considered to have a high degree of confidence. 

 

Austral Toadflax (Thesium australe) 

Status 

Vulnerable (NC Act): Vulnerable (EPBC Act) 

Distribution and Habitat 

Historical collections (including the late 1800’s) were made from Tasmania, but it is now 

considered extinct in that state (DSE, 2003). Austral Toadflax occurs in eastern Victoria, NSW 

and southern Queensland. The majority of southern Queensland collections are from the 

Darling Downs and Moreton districts (Bostock and Holland 2016). The Dalby area represents 

the species western limits on the Darling Downs.  

Austral toadflax has been collected within popular box (Eucalyptus populnea) woodland on 

alluvial flats (RE 11.3.2) north-west of Dalby, within the project development area.  Other 

Herbarium collection records of Austral toadflax are from along roadsides, mountain coolibah 

(Eucalyptus orgadophila) grassy open woodlands with kangaroo grass (Themeda triandra) 

and Queensland blue grass (Dichanthium sericeum).  RE11.3.2 in the Dalby region is 

considered the most likely habitat in the SGP assessment area.  

Ecology 

A root parasite of kangaroo grass (Themeda triandra) and other grasses, Austral toadflax 

lives for at least two years. Flowers have been recorded from spring to autumn with fruit 

developing in summer. Austral toadflax has been observed to germinate prolifically after fire 

and also after drought. The species is relatively short lived, persisting up to two years after 

germination (Department of Sustainability and Environment (DSE) 2003). 

Known Threats to the Species 

Populations in road reserves are threatened by roadwork and maintenance activities such as 

spraying, grading, slashing, by inappropriate grazing and burning regimes, and weed 

infestation (Goodland 2000).  The species is known to be susceptible to rabbit, horse and 

cattle grazing but able to tolerate light, non-continuous cattle grazing. Populations of the 

species are thought to be declining. Austral toadflax cannot survive beneath a dense shaded 
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canopy (Griffith, 1992), nor is it likely to be capable of surviving dense infestations of exotic 

grass.  

Records Relevant to the SGP 

Two herbarium records within 10km of the SGP assessment area, with the nearest record 

2.7k east of the eastern SGP assessment area boundary, 25km north west of Dalby.  

Rule(s) for Habitat Mapping:  

Intact representation of Poplar Box dominant woodland (RE11.3.2) associated with the 

Condamine River Alluvium (Condamine River Floodplain) should be treated as “General 

Habitat’. All other REs, non-remnant regrowth and cultivated areas should be treated as 

“Absense Suspected”.  

Mapping Confidence 

Due to the relatively specific habitat requirements, detailed survey throughout the 

assessment area and resolution of the revised mapping database, mapping is considered to 

have a high degree of confidence.  
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List of Terrestrial Vertebrate Fauna Recorded during the 2016-17 SGP surveys 

GROUP  Status SGP Region 

 Scientific Name Common Name EPBC NCA Sth Cnt Nth 

AMPHIBIAN       

 Crinia parinsignifera Beeping froglet  LC X X  

 Pseudophryne major Great brown broodfrog  LC  X  

 Uperoleia laevigata Eastern toadlet  LC X   

 Uperoleia rugosa Chubby toadlet  LC X X  

 Uperoleia sp.   LC X X  

 Limnodynastes fletcheri Barking marsh frog  LC  X  

 Limnodynastes salmini Salmon-striped frog  LC  X  

 Limnodynastes tasmaniensis Spotted marsh frog  LC X X  

 Limnodynastes terraereginae Scarlet-sided pobblebonk  LC X X  

 Neobatrachus sudellae Meeowing frog  LC X X  

 Notaden bennettii Holy cross frog  LC  X  

 Platyplectrum ornatum Ornate burrowing frog  LC X X  

 Cyclorana alboguttata Greenstripe frog  LC X X  

 Cyclorana brevipes Superb collared frog  LC  X  

 Cyclorana novaehollandiae Eastern snapping frog  LC X X  

 Litoria caerulea Green tree frog  LC X X  

 Litoria fallax Eastern sedge frog  LC X X  

 Litoria latopalmata Broad-palmed rocketfrog  LC X X  

 Litoria peronii Emerald-spotted treefrog  LC X X  

 Litoria rubella Ruddy treefrog  LC X X  

 Rhinella marina Cane toad  I X X  

Amphibian Total 20   16 20 0 

        

REPTILE       

 Underwoodisaurus milii Thick-tailed gecko  LC X X  

 Amalosia sp. cf. jacovae   LC  X  

 Amalosia sp. cf. rhombifer   LC  X  

 Diplodactylus vittatus Eastern stone gecko  LC X X  

 Lucasium steindachneri Box-pattern gecko  LC X X  

 Nebulifera robusta Robust velvet gecko  LC X X  

 Oedura tryoni Southern spotted velvet gecko  LC  X  

 Strophurus taenicauda Golden-tailed gecko  NT X X  

 Gehyra dubia Dubious dtella  LC X X X 

 Heteronotia binoei Bynoe's gecko  LC X X X 

 Delma plebeia Common delma  LC  X  

 Lialis burtoni Burton's legless lizard  LC  X  

 Pygopus schraderi Eastern hooded scaly-foot  LC  X  

 Anomalopus leuckartii Two-clawed Worm-skink  LC  X  

 Carlia munda Striped rainbow skink  LC  X  

 Carlia pectoralis Open-litter rainbow skink  LC X   
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GROUP  Status SGP Region 

 Scientific Name Common Name EPBC NCA Sth Cnt Nth 

 Carlia rubigo Orange-flanked rainbow skink  LC X X X 

 Carlia sp. Rainbow skink  LC X X  

 Carlia vivax Tussock rainbow-skink  LC X   

 Cryptoblepharus pulcher Elegant snake-eyed skink  LC X X X 

 Cryptoblepharus sp.   LC X X  

 Ctenotus allotropis Brown-blazed wedgesnout ctenotus  LC X X  

 Ctenotus spaldingi Straight-browed ctenotus  LC X X  

 Cyclodomorphus gerrardii Pink-tongue lizard  LC X   

 Egernia striolata Tree skink  LC X   

 Lerista fragilis Eastern mulch-slider  LC X X X 

 Lerista punctatovittata Eastern robust slider  LC X X  

 Lerista timida Timid slider  LC X X  

 Lygisaurus foliorum Tree-base litter-skink  LC X X  

 Menetia greyii Common dwarf skink  LC X X  

 Menetia sp.   LC X   

 Morethia boulengeri South-eastern morethia skink  LC X X X 

 Pygmaeascincus timlowi Dwarf litter-skink  LC X X  

 Tiliqua rugosa Shingleback  LC X   

 Tiliqua scincoides Eastern blue-tongue lizard  LC X   

 Amphibolurus burnsi Burns' dragon  LC X   

 Amphibolurus sp.   LC X   

 Diporiphora australis Tommy round-head dragon  LC  X  

 Intellagama lesueurii Eastern water dragon  LC X X  

 Pogona barbata Eastern bearded dragon  LC X X  

 Varanus gouldii Sand monitor  LC X X  

 Varanus panoptes Yellow-spotted monitor  LC X X  

 Varanus tristis Black-headed monitor  LC  X  

 Varanus varius Lace monitor  LC X X  

 Morelia spilota Carpet python  LC    

 Boiga irregularis Brown tree snake  LC  X  

 Dendrelaphis punctulata Common tree snake  LC X   

 Tropidonophis mairii Keelback  LC  X  

 Brachyurophis australis Coral snake  LC  X  

 Cryptophis nigrescens Eastern small-eyed snake  LC  X  

 Demansia psammophis Yellow-faced whipsnake  LC X X  

 Furina diadema Red-naped snake  LC X X  

 Hemiaspis damelii Grey snake  End X   

 Hoplocephalus bitorquatus Pale-headed snake  LC X X  

 Parasuta dwyeri Dwyer's snake  LC X   

 Pseudechis porphyriacus Red-bellied black snake  LC X X  

 Pseudonaja textilis Eastern brown snake  LC  X  

 Vermicella annulata Bandy Bandy  LC X   

Reptile Total 55   44 44 6 
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GROUP  Status SGP Region 

 Scientific Name Common Name EPBC NCA Sth Cnt Nth 

BIRD       

 Dromaius novaehollandiae Emu  LC X X  

 Cygnus atratus Black Swan  LC X   

 Chenonetta jubata Australian wood duck  LC X  X 

 Nettapus coromandelianus Cotton pygmy-goose  LC  X  

 Anas gracilis Grey teal  LC X X  

 Anas superciliosa Pacific black duck  LC X X X 

 Tachybaptus novaehollandiae Australasian grebe  LC X X  

 Columba livia Rock dove  I    

 Phaps chalcoptera Common bronzewing  LC X X  

 Ocyphaps lophotes Crested pigeon  LC X X X 

 Geopelia striata Peaceful dove  LC X X  

 Geopelia humeralis Bar-shouldered dove  LC X X  

 Podargus strigoides Tawny frogmouth  LC X X  

 Eurostopodus mystacalis White-throated nightjar  LC X X  

 Eurostopodus argus Spotted nightjar  LC X X  

 Aegotheles cristatus Australian owlet-nightjar  LC X X X 

 Hirundapus caudacutus White-throated needletail M LC X X  

 Apus pacificus Fork-tailed swift M LC  X  

 Elanus axillaris Black shouldered kite  LC X   

 Microcarbo melanoleucos Little pied cormorant  LC X X  

 Phalacrocorax sulcirostris Little black cormorant  LC X   

 Pelecanus conspicillatus Australian pelican  LC X   

 Ardea pacifica White-necked heron  LC X   

 Egretta novaehollandiae White-faced heron  LC X X  

 Nycticorax caledonicus Nankeen Night-Heron  LC X X  

 Threskiornis molucca Australian white ibis  LC  X  

 Threskiornis spinicollis Straw-necked Ibis  LC X   

 Aviceda subcristata Pacific baza  LC    

 Haliaeetus leucogaster White-bellied sea-eagle  LC X   

 Haliastur sphenurus Whistling kite  LC X   

 Accipiter fasciatus Brown goshawk  LC X  X 

 Accipiter cirrocephalus Collared sparrowhawk  LC  X  

 Circus approximans Swamp harrier  LC X   

 Aquila audax Wedge-tailed eagle  LC X   

 Falco cenchroides Nankeen kestrel  LC X   

 Falco berigora Brown falcon  LC X X X 

 Falco longipennis Australian Hobby  LC  X  

 Gallirallus philippensis Buff-banded Rail  LC  X  

 Gallinula tenebrosa Dusky moorhen  LC  X  

 Fulica atra Eurasian coot  LC  X  

 Ardeotis australis Australian bustard  LC    

 Burhinus grallarius Bush stone-curlew  LC  X  

 Vanellus miles Masked lapwing  LC X   
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GROUP  Status SGP Region 

 Scientific Name Common Name EPBC NCA Sth Cnt Nth 

 Dendrocygna arcuata Wandering whistling duck  LC    

 Turnix varius Painted button-quail  LC X X  

 Calyptorhynchus banksii Red-tailed Black-cockatoo  LC    

 Calyptorhynchus lathami Glossy black-cockatoo  Vul X X  

 Calyptorhynchus funereus Yellow-tailed Black-cockatoo  LC    

 Eolophus roseicapillus Galah  LC X X X 

 Cacatua sanguinea Little corella  LC X   

 Cacatua galerita Sulphur-crested cockatoo  LC X X X 

 Nymphicus hollandicus Cockatiel  LC X   

 Trichoglossus haematodus  Rainbow lorikeet  LC X X  

 Trichoglossus chlorolepidotus Scaly-breasted lorikeet  LC X X  

 Daphoenositta chrysoptera Varied sitella  LC X X  

 Glossopsitta pusilla Little lorikeet  LC X X  

 Alisterus scapularis Australian king-parrot  LC X X  

 Aprosmictus erythropterus Red-winged parrot  LC X X X 

 Platycercus adscitus Pale-headed rosella  LC X X X 

 Psephotus haematonotus Red-rumped parrot  LC X   

 Centropus phasianinus Pheasant coucal  LC X X  

 Eudynamys orientalis Eastern koel  LC  X  

 Scythrops novaehollandiae Channel-billed cuckoo  LC  X  

 Chalcites basalis Horsfield's bronze-cuckoo  LC X X  

 Chalcites osculans Black-eared cuckoo  LC  X  

 Chalcites lucidus Shining bronze-cuckoo  LC X X  

 Chalcites minutillus Little bronze-cuckoo  LC  X  

 Cacomantis flabelliformis Fan-tailed cuckoo  LC  X  

 Cacomantis variolosus Brush cuckoo  LC X X  

 Cacomantis pallidus Pallid cuckoo  LC X X  

 Tyto delicatula Eastern barn owl  LC  X  

 Ninox boobook Southern boobook  LC X X  

 Ceyx azureus Azure kingfisher  LC  X  

 Dacelo novaeguineae Laughing kookaburra  LC X X X 

 Todiramphus pyrrhopygius Red-backed Kingfisher  LC X   

 Todiramphus sanctus Sacred kingfisher  LC X X  

 Merops ornatus Rainbow bee-eater  LC X X  

 Eurystomus orientalis Dollarbird  LC X X  

 Cormobates leucophaea White-throated treecreeper  LC X X  

 Climacteris picumnus Brown treecreeper  LC X   

 Malurus cyaneus Superb fairy-wren  LC X X X 

 Malurus melanocephalus Red-backed fairy-wren  LC  X X 

 Malurus lamberti Variegated fairy-wren  LC X X X 

 Chthonicola sagittata Speckled warbler  LC X X  

 Smicrornis brevirostris Weebill  LC X X X 

 Gerygone fusca Western gerygone  LC    

 Gerygone olivacea White-throated gerygone  LC X X X 
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GROUP  Status SGP Region 

 Scientific Name Common Name EPBC NCA Sth Cnt Nth 

 Acanthiza nana Yellow thornbill  LC X X X 

 Acanthiza chrysorrhoa Yellow-rumped thornbill  LC  X X 

 Acanthiza uropygialis Chestnut-rumped Thornbill  LC   X 

 Acanthiza reguloides Buff-rumped thornbill  LC X X  

 Acanthiza apicalis Inland thornbill  LC X X X 

 Acanthiza pusilla Brown thornbill  LC X X  

 Pardalotus punctatus Spotted pardalote  LC X X  

 Pardalotus striatus Striated pardalote  LC X X X 

 Lichenostomus chrysops Yellow-faced honeyeater  LC X X X 

 Gavicalis virescens Singing honeyeater  LC  X  

 Lichenostomus leucotis White-eared honeyeater  LC X X  

 Lichenostomus melanops Yellow-tufted honeyeater  LC X   

 Ptilotula fusca Fuscous honeyeater  LC X X  

 Lichenostomus penicillatus White-plumed honeyeater  LC X X  

 Manorina melanocephala Noisy miner  LC X X X 

 Manorina flavigula Yellow-throated miner  LC X X  

 Acanthagenys rufogularis Spiny-cheeked honeyeater  LC X X X 

 Myzomela sanguinolenta Scarlet honeyeater  LC X X  

 Lichmera indistincta Brown honeyeater  LC X X X 

 Melithreptus gularis Black-chinned honeyeater  LC X X  

 Melithreptus brevirostris Brown-headed Honeyeater  LC X X  

 Melithreptus albogularis White-throated honeyeater  LC X   

 Melithreptus lunatus White-naped Honeyeater  LC  X  

 Entomyzon cyanotis Blue-faced honeyeater  LC X X  

 Philemon corniculatus Noisy friarbird  LC X X  

 Philemon citreogularis Little friarbird  LC X X  

 Plectorhyncha lanceolata Striped honeyeater  LC X X X 

 Pomatostomus temporalis Grey-crowned babbler  LC X X X 

 Coracina novaehollandiae Black-faced cuckoo-shrike   LC X X  

 Coracina papuensis White-bellied cuckoo-shrike  LC X X  

 Coracina tenuirostris Cicadabird  LC X X  

 Lalage tricolor White-winged triller  LC X X  

 Pachycephala pectoralis Golden whistler  LC X X  

 Pachycephala rufiventris Rufous whistler  LC X X X 

 Colluricincla harmonica Grey shrike-thrush  LC X X  

 Oriolus sagittatus Olive-backed oriole  LC X X X 

 Artamus leucorynchus White-breasted woodswallow  LC X X  

 Artamus superciliosus White-browed woodswallow  LC X X  

 Artamus cyanopterus Dusky woodswallow  LC X X  

 Artamus minor Little woodswallow  LC X   

 Cracticus torquatus Grey butcherbird  LC X X X 

 Cracticus nigrogularis Pied butcherbird  LC X X  

 Cracticus tibicen Australian magpie  LC X X X 

 Strepera graculina Pied currawong  LC X X  
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GROUP  Status SGP Region 

 Scientific Name Common Name EPBC NCA Sth Cnt Nth 

 Dicrurus bracteatus Spangled Drongo  LC X   

 Rhipidura rufifrons Rufous fantail M LC X   

 Rhipidura albiscapa Grey fantail  LC X X  

 Rhipidura leucophrys Willie wagtail  LC X X X 

 Corvus coronoides Australian raven  LC X X X 

 Corvus orru Torresian crow  LC X X  

 Myiagra rubecula Leaden flycatcher  LC X X  

 Myiagra inquieta Restless flycatcher  LC X X  

 Grallina cyanoleuca Magpie-lark  LC X X X 

 Corcorax melanorhamphos White-winged chough  LC X X  

 Struthidea cinerea Apostlebird  LC X X X 

 Microeca fascinans Jacky winter  LC X X  

 Petroica goodenovii Red-capped robin  LC X X  

 Eopsaltria australis Eastern yellow robin  LC X X  

 Zosterops lateralis Silvereye  LC X   

 Hirundo neoxena Welcome Swallow  LC X   

 Petrochelidon nigricans Tree martin  LC X X  

 Dicaeum hirundinaceum Mistletoebird  LC X X X 

 Taeniopygia bichenovii Double-barred finch  LC X X X 

 Anthus novaeseelandiae Australian pipit  LC   X 

 Sturnus tristis Common myna  I X   

Bird Total 151   122 116 38 

        

MAMMAL       

 Tachyglossus aculeatus Short-beaked echidna  LC X X X 

 Antechinus flavipes Yellow-footed Antechinus  LC X   

 Planigale maculata Common planigale  LC X X  

 Sminthopsis murina Common dunnart  LC X X  

 Phascolarctos cinereus Koala Vul Vul X X  

 Trichosurus vulpecula Common brushtail possum  LC X X  

 Petaurus breviceps Sugar glider  LC X X  

 Petaurus norfolcensis Squirrel glider  LC X X  

 Petauroides volans Greater glider Vul Vul X X  

 Acrobates frontalis Broad-toed Feathertail glider  LC  X  

 Aepyprymnus rufescens Rufous bettong  LC  X  

 Macropus dorsalis Black-striped wallaby  LC X X  

 Macropus giganteus Eastern grey kangaroo  LC X X  

 Macropus robustus Wallaroo  LC X   

 Macropus rufogriseus Red-necked wallaby  LC X X X 

 Wallabia bicolor Swamp wallaby  LC X X  

 Saccolaimus flaviventris Yellow-bellied sheathtail bat  LC X X  

 Austronomus australis White-striped freetail bat  LC X X  

 Mormopterus lumsdenae Northern free-tailed bat  LC X X  

 Mormopterus ridei Ride's free-tailed bat  LC X X  
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GROUP  Status SGP Region 

 Scientific Name Common Name EPBC NCA Sth Cnt Nth 

 Mormopterus petersi Inland free-tailed bat  LC X X  

 Mormopterus sp.   LC X   

 Chalinolobus gouldii Gould's wattled bat  LC X X  

 Chalinolobus picatus Little pied bat  LC X X  

 Nyctophilus geoffroyi Lesser long-eared bat  LC X   

 Nyctophilus gouldi Gould's long-eared bat  LC X X  

 Nyctophilus corbeni South-eastern long-eared bat Vul Vul X X  

 Nyctophilus sp.    X X  

 Scotorepens balstoni Inland broad-nosed bat  LC X X  

 Scotorepens greyii Little Broad-nosed bat  LC X X  

 Vespadelus baverstocki   LC X X  

 Vespadelus troughtoni Eastern cave bat  LC  X  

 Vespadelus vulturnus Little forest bat  LC X X  

 Pseudomys delicatulus Delicate Mouse  LC  X  

 Rattus tunneyi Pale field rat  LC X   

 Mus musculus House mouse  I  X  

 Canis lupus  Dingo/dog  I X X  

 Felis catus Feral cat  I X X  

 Lepus capensis Brown hare  I X X  

 Oryctolagus cuniculus European rabbit  I X X  

 Sus scrofa Feral pig  I X X  

 Vulpes vulpes Red fox  I X   

  Unidentified deer species  I X   

Mammal Total 40   38 35 2 

        

Grand Total 266   220 215 46 

 



 

  

Appendix G. 
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BUTTERFLIES 

Pale Imperial Hairstreak (Jalmenus eubulus) 

Status 

Vulnerable (NC Act) 

Distribution and Habitat 

Jalmenus eubulus is restricted to the eastern Brigalow Belt Bioregion. The northern limit of its 

distribution appears to be around the latitude of Mackay and ranges south to around 

Boggabilla in northern NSW. The eastern limit of its distribution is roughly designated by the 

Great Dividing Range, being found near Kroombit Tops, Binjour Plateau, Bunya Mountains 

and Jondaryan (Eastwood et al. 2008). It may be found as far west as Carnarvon (Sands and 

New 2002).  

The species is restricted to Brigalow (Acacia harpophylla)-dominated woodlands and open-

forests. Its core habitat is old-growth Brigalow, particularly those areas with Belah (Casuarina 

cristata), emergent eucalypts such as Eucalyptus populnea and understorey shrubs and 

adults are always observed in association with old-growth (remnant) A. harpophylla 

communities (Breitfuss and Hill 2003; Eastwood et al. 2008).  Being highly mobile, isolated 

patches may also provide suitable habitat. 

Ecology 

Jalmenus eubulus feeds exclusively on Brigalow (A. harpophylla) shrubs ranging in height 

from 0.5 to 5m and (Braby 2000; Breitfuss and Hill 2003; Eastwood et al. 2008).  The species 

has also been documented as feeding on other Acacia species (Sands and New 2002), but 

this has been discarded as erroneous in recent reviews (Eastwood et al. 2008).   

It is likely that eggs enter diapause shortly after being laid. Emergence is triggered by 

summer rainfall, which may fall irregularly throughout the species’ range, resulting in 

apparent different activity patterns between populations and years. Adults have been 

recorded between October and April, with peak activity in February and March. Peak activity 

appears to occur approximately two months after the wettest months of the year (December 

and January) (Eastwood et al. 2008).  

Larvae feed singly, or occasionally in small groups of up to three individuals (Braby 2000). As 

in many lycaenid butterflies, the larvae are always attended by ants of the Iridomyrmex 

group, on which they are likely to be reliant for survival (Braby 2000; Sands and New 2002; 

Eastwood et al. 2008). 

Known Threats to the Species 

This species is threatened by clearing of suitably sized stands of old-growth Brigalow 

woodland (Sands and New 2000). 

Records Relevant to the SGP 

Three records are located within the SGP, the most recent is nearly 20 years old. An 

additional five records are within 10km of the SGP boundary. The species requires targeted 
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surveys by experts experienced in butterfly identification.  The lack of records is likely to 

reflect low survey effort as the species is expected to be more widespread and abundant than 

indicated in databases.  

Rule(s) for Habitat Mapping:  

1. The species may occur throughout the entire SGP area.   

2. Within the SGP, all areas of remnant Brigalow (11.3.1, 11.3.17, 11.4.3 11.4.3a, 11.9.5) 

are classed as “Core Habitat Possible”. 

3. All “Core Habitat Possible” within 2km of a recent (1980+), accurate (± 500m) record is 

reclassified as “Core Habitat Known”.   

4. The remaining Regional Ecosystems and non-remnant areas are classed as “Absence 

Suspected”. 

Specific Map Modifications 

None. 

Mapping Confidence 

The life-cycle and habitat requirements for the Pale Imperial Hairstreak is well documented 

and understood.  Correlation between important habitat characteristics and Regional 

Ecosystem descriptions is high.  The habitat mapping for this species is expected to be highly 

accurate.  
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REPTILES 

Golden-tailed Gecko (Strophurus taenicauda) 

Status 

Near Threatened (NC Act) 

Distribution and Habitat 

Golden-tailed geckoes are distributed from the western slopes of the Great Dividing Range to 

Carnarvon, and from Emerald in the north to Inglewood/Millmerran in the south.  Areas 

within and surrounding Barakula State Forest may represent a stronghold for this species 

(Richardson 2006). 

This species is a Brigalow Belt endemic. They are found in a wide variety of woodland and 

forest habitats, mainly in association with brigalow (Acacia harpophylla), cypress (Callitris 

spp.) and ironbark (Eucalyptus spp.). They can also be common in areas with a shrubby 

understorey (particularly Acacia spp. and Callitris spp, including regrowth). Ground cover, tree 

hollows and loose or peeling bark on standing trees and tree stumps may be important 

shelter sites for this species (Richardson 2006).  

Ecology 

During the daytime, golden-tailed geckos shelter under loose bark and in tree hollows (Wilson 

2015). They may also bask during the daytime. In Spring/Summer, females lay a clutch of 

two eggs. Females may lay more than one clutch in a season. 

Movement patterns of the species have not been documented.  However, individuals have 

been recorded crossing dual lane roads during warm summer nights.  

Known Threats to the Species 

Habitat loss and degradation including inappropriate roadside management, inappropriate fire 

regimes, clearing and thinning of vegetation for agriculture appear to be the species main 

threats (Richardson 2006). Deaths on roads and predation from introduced carnivores (e.g., 

foxes and cats) may also affect populations. 

Records Relevant to the SGP 

The Golden-tailed Gecko have been frequently recorded during these surveys as well during 

previous ecological works.  It is currently known from 82 observations within the SGP, but is 

likely to be much more widely distributed than indicated by these records.  It has been 

recorded in both the central and southern regions of the SGP, but not the northern region 

where possible habitat is fragmented and minor in extent. The species has also been 

regularly recorded in the surrounding area. 

General Rule(s) for Habitat Mapping:  

1. The species may occur throughout the entire SGP area.   

2. Within the SGP, RE’s 11.3.1, 11.3.14, 11.3.17, 11.3.18, 11.4.3 11.4.3a, 11.5.1, 11.5.1a, 

11.5.4, 11.5.4a, 11.5.20, 11.5.21, 11.7.2, 11.7.4, 11.7.6, 11.7.7, 11.9.2, 11.9.5 are 

mapped as “Core Habitat Possible”.   
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3. Within the SGP, RE’s 11.3.2, 11.3.4, 11.3.26, 11.7.5, 11.7.5b, and 11.7.5x are mapped as 

“General Habitat”. 

4. All areas of advanced regrowth (10+) should be treated as remnant vegetation and 

classed according to the above rules.  

5. Core Habitat Possible and General Habitat within 1km of a recent (1980+), accurate (± 

500m) record is classed as “Core Habitat Known”. 

6. Habitat patches <5ha and not adjacent or near other remnant vegetation (i.e., isolated) 

are reclassed as “Absence Suspected”. 

7. “Core Habitat Possible” or “General Habitat” between 5ha and 10ha in size and not 

adjacent or near other remnant vegetation (i.e., isolated) are reclassed as “General 

Habitat” and “Absence Suspected” respectively. 

8. Remaining regrowth and RE’s are classed as “Absence Suspected”. 

9. Cleared agricultural, grazing land and palustrine and lacustrine wetlands (RE 11.3.3c, 

11.3.27c) is classed as “Absence Likely”. 

Specific Map Modifications 

Habitats in the northern section of the SGP (Wondoan) are open and heavily impacted by 

grazing activities.  They generally lack a shrubby understory preferred by this species.  All 

habitats classed as “Core Habitat Possible” or “General Habitat” using the above rules in the 

northern (Wondoan) section have been reclassified as “Absence Suspected”. 

Inspections along Wilkie Creek and the Condamine River suggest the bulk of vegetation in 

this alluvial system lack a suitable shrubby understorey and have been classed as “Absence 

Suspected”.   

A small number of small fragments which are unlikely to be valuable for the species based on 

their landscape position have been manually removed from the mapping product or dropped 

to a lower mapping category (i.e., Core Habitat Possible to General Habitat). 

Mapping Confidence 

Golden-tailed Geckos appear to be unevenly distributed throughout suitable habitat.  

However, they can also inhabit regrowth or cleared habitats with abundant shrubs.  As such, 

the mapped habitat area is likely to have a moderate accuracy.   

 

Common Death Adder (Acanthophis antarcticus) 

Status 

Vulnerable (NC Act) 

Distribution and Habitat 

This species is widespread throughout Queensland, with the exception of Cape York 

Peninsula and the Mulga Lands in the south-west (Wilson 2015). Once abundant in the 

Brigalow Belt, it is now rarely observed and in the southern Brigalow belt the species seems 
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to be particularly aligned with large contiguous tracts of vegetation (e.g. state forests around 

Inglewood and Southwood National Park may represent strongholds) which maintains a 

healthy ground strata (and in particular ground debris) (EPA 2008). 

It is found in a wide variety of habitats, including rainforest, open woodland, shrubland and 

heath (Ehmann 1992; Wilson and Swan 2013). 

Ecology 

The Common Death Adder is a slow-moving, sedentary snake that lies motionless while 

partially buried in leaf litter, vegetation or soil. Breeding takes place in spring and autumn 

(Ehmann 1992). 

Diet consists of lizards and small mammals, and to a lesser extent, birds and frogs. However, 

diet changes with age, young animals consuming more reptiles and frogs, whilst adults feed 

predominantly on small mammals and birds (Shine 1980). 

Known Threats to the Species 

Threats to this species are poorly known.  Land clearing and fragmentation are likely to have 

extensively affected the occurrence of this species in the Brigalow Belt. Alteration to 

microhabitats is also likely to detrimentally affected ambush snakes such as death adders, as 

they require ground cover to ambush their prey. Grazing, agriculture, urbanisation and 

inappropriate fire regimes modify ground cover considerably, reducing potential ambush sites 

(Ehmann 1992; Reed and Shine 2002, EPA 2008). Similar patterns of decline have been seen 

in other ambush snake species (Shine 1994). The species is also at risk from Cane Toad 

ingestion in areas where toad abundance is high. 

Records Relevant to the SGP 

Two records of the species are located within 5km of the SGP boundary, including one from 

2015. It is possible the species is present within the SGP although this species is very cryptic 

and difficult to detect, even during suitable conditions. 

General Rule(s) for Habitat Mapping:  

1. The species could occur throughout the entire EIS area. 

2. Vegetation with a combined extent >5,000ha should be classed as “Core Habitat 

Possible”.   

3. Core Habitat Possible within 1km of a recent (1980+), accurate (±500m) record is classed 

as “Core Habitat Known”. 

4. Vegetation not connected to larger patches, but within close proximity (<500m) can be 

classed as “General Habitat”. 

5. Regrowth and cleared areas are mapped as “Absence Suspected”. 

6. Cleared farmland or tilled crops are classed “Absence Likely”. 

Specific Map Modifications 

Areas along the Kogan-Condamine Rd (in the north-west corner of the southern region) 

include suitable habitat types (e.g., brigalow communities) but are limited in extent reducing 



Terrestrial Ecology Report 
Surat Gas Project 
Arrow Energy Pty Ltd 

 

 

 

SGP_Ecology Report v1_Jun 17.docx  G6 

their value for the species.  However, this vegetation connects larger remnant patches in the 

west (just outside the SGP) and has been mapped as “General Habitat”. 

A number of small linear patches, which are mapped as “Core Habitat Possible” or “General 

Habitat” using the above guidelines were removed. 

Mapping Confidence 

Habitat use by Death Adders is difficult to predict; they may occur in any remnant habitat, 

yet are absent from seemingly good habitats within their range.  This may reflect historic 

land use or events that have affected ground structure.  Historical fires, for example, may 

have reduced ground cover and resulted in local extinctions.  Following fire, recolonisation 

may only occur if remaining patches are large or well connected to nearby populations.  Due 

to these difficulties, the habitat map for this species is considered to have a low accuracy.   

 

Dunmall’s Snake (Furina dunmalli) 

Status 

Vulnerable (NC Act); Vulnerable (EPBC Act Act) 

Distribution and Habitat 

Dunmall’s snake (Furina dunmalli) is confined to the Brigalow Belt bioregion of south-eastern 

Queensland and north-eastern New South Wales, occurring north to Clermont and near 

Rockhampton. Most records are from the Dalby-Tara area of the Darling Downs (Hobson 

2012a). 

The species has been found in a wide range of habitats, including forests and woodlands 

dominated by brigalow (Acacia harpophylla) and other acacias (A. burowii, A. deanii, A. 

leiocalyx), cypress (Callitris spp.) or bulloak (Allocasuarina luehmannii) on black alluvial 

cracking clay and clay loams (Covacevich et al. 1988; Stephenson and Schmida 2008; 

Brigalow Belt Reptiles Workshop 2010; Hobson 2012a). It also occurs in spotted gum 

(Corymbia citriodora) and ironbark (Eucalyptus crebra and E. melanophloia) on sandstone-

derived soils and there is a record from the edge of dry vine scrub (Stephenson and Schmida 

2008; Brigalow Belt Reptiles Workshop 2010). However, preferred habitat appears to be 

brigalow growing on cracking black clay and clay loams (Cogger et al. 1993), with the 

majority of records from between 200 to 500 m elevation (Hobson 2012a). The species can, 

on rare occasions, inexplicably appear in in sub-optimal vegetation.  Advanced regrowth 

habitat should not be excluded, particularly when adjacent or linking areas of suitable habitat.  

It is unlikely to occur in highly fragmented vegetation, particularly narrow linear strips. 

Ecology 

Dunmall’s snake is a nocturnal, cryptic, secretive species that is possibly genuinely scarce and 

very rarely encountered (Wilson 2015; Hobson 2012a). The species has been found 

sheltering under fallen timber and ground litter (Cogger et al. 1993; Brigalow Belt Reptiles 

Workshop 2010) and may use cracks in alluvial clay soils (Ehmann 1992). Little is known of 

its ecology, but it reportedly preys on lizards and geckoes (Gow and Swanson 1977; Shine 
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1981). Nothing is known of its breeding biology other than that it lays eggs (Wilson and Swan 

2013). 

Known Threats to the Species 

Due to the paucity of records and secretive nature of Dunmall’s snake, it is not known if the 

species has declined, although records suggest a decline in eastern parts of its range. Its 

distribution, however, is confined to the Brigalow Belt bioregion, an area that has been highly 

modified for agriculture, the timber industry, natural gas and coal extraction, and urban 

development. Much of its habitat has been cleared or fragmented, particularly in its core area 

on the Darling Downs (Hobson 2012a). The main threats to the local populations of Dunmall’s 

snake are thought to be: 

• Predation by feral animals, 

• Pasture improvement practices, 

• Livestock grazing, 

• Inappropriate roadside management, because much of its core habitat now only exists as 

linear fragments along roads and in stock routes (Richardson 2006; Hobson 2012a), and 

• Increased mortality from vehicle strike. 

Other possible threats include loss of fallen timber and ground litter (e.g., fuel reduction 

burns, firewood collection), weed invasion and drainage of swamps (DoE 2017a). 

Records Relevant to the SGP 

Two old records (i.e. >20 years) exist in the southern portion of the SGP. An additional two 

records are located within 8km of the SGP, most recent from 2000. The species is cryptic and 

difficult to detect, even during suitable conditions. 

Rule(s) for Habitat Mapping:  

1. The species could occur throughout the entire EIS area. 

2. All remnant vegetation >50ha in extent and within 500m of a larger vegetation patch of 

RE 11.3.1, 11.3.14, 11.3.17, 11.3.18, 11.4.3, 11.4.3a, 11.5.1, 11.5.1a, 11.5.4, 11.5.20, 

11.5.21, 11.7.2, 11.7.4, 11.7.6, and 11.7.7 should be classed as “Core Habitat Possible”.   

3. Smaller vegetation patches of the above RE’s may be mapped as “General Habitat” if they 

are in close proximity to large areas of “Core Habitat Possible”. 

4. Core Habitat Possible within 1km of a recent (1980+), accurate (±500m) record is classed 

as “Core Habitat Known”. 

5. Advanced regrowth of all the above RE’s are mapped as “General Habitat” if they are 

adjacent to or connect large areas of “Core Habitat Possible” or “General Habitat”.  

6. Remaining regrowth is mapped as “Absence Suspected”. 

Specific Map Modifications 

A number of narrow linear fragments (particularly Brigalow communities) were removed 

based on their limited extent and surrounding land use (high intensity farming practices). 
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Mapping Confidence 

This species is very poorly understood and records are scarce.  Predicting its occurrence is 

extremely difficult and the mapping is likely to have low accuracy.   

 

Grey Snake (Hemiaspis damelii) 

Status 

Endangered (NC Act) 

Distribution and Habitat 

Grey snakes occur throughout the Brigalow Belt, from coastal districts near Rockhampton, 

south-east to the Lockyer Valley in South East Queensland (Wilson 2015). 

Grey snakes inhabit dry eucalypt forest and pasture (Covacevich and Wilson 1995), favouring 

cracking, flood-prone soils along floodplains and near watercourses within the Brigalow Belt 

(Hobson 2002; Wilson 2015).  

Ecology 

Grey Snakes are nocturnal frog specialists (Wilson and Swan 2013), sheltering during the day 

under fallen logs, within soil cracks and down in animal burrows.  They are known to give 

birth to up to 10 live young (Covacevich and Wilson 1995), but little else is known of their 

breeding biology.  

Known Threats to the Species 

This species is threatened by habitat loss, habitat degradation and fragmentation.  Existing 

habitats and populations are under threat from agriculture and urban development (Eyre et 

al. 1997), as well as mining activities and the loss of waterways or wetlands. In addition, 

ingestion of cane toads and subsequent death from poisoning pose a threat to the species. 

Records Relevant to the SGP 

The Grey Snake was recorded during these surveys as well during previous ecological works.  

It is currently known from 16 observations within the SGP and has been recorded in both the 

central and southern regions of the SGP, but not the northern region where the habitat is 

fragmented and minor in extent.  

Rule(s) for Habitat Mapping:  

1. The species could occur throughout the entire EIS area. 

2. All remnant vegetation where surface water could collect provides potential habitat for 

these species.  In particular, vegetation on Landzones 3, and 4 should be classed as 

“Core Habitat Possible”.  In addition, the following RE’s have clay soils, gilgai’s or are 

likely to be subject to temporal ponding and should also be “Core Habitat Possible”; 

11.9.5. 

3. Derived Grasslands, which occur in alluvial floodplains in the SGP, are mapped as “Core 

Habitat Possible”. 
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4. Larger contiguous areas of RE’s 11.5.1, 11.5.1a, 11.5.20, and 11.5.21, or where these are 

immediately adjacent Core Habitat Possible, are included as “General Habitat”. 

5. Artificial waterbodies are mapped as “General Habitat”. 

6. All remnant vegetation, non-remnant vegetation, regrowth or cleared land within 1km of 

a recent (1980+), accurate (±500m) record is classed as “Core Habitat Known”. 

7. Regrowth be classed according to its parent regional ecosystem. 

8. Cleared farmland or tilled crops are mapped as “Absence Suspected”.   

Specific Map Modifications 

Field investigations in the northern area (Wondoan) showed riparian habitats in this area 

were highly fragmented and heavily impacted from cattle grazing leading to loss of soil 

structure (ie., reduced soil cracks etc).  Habitats in this area have been reduced to “General 

Habitat” in recognition of their reduced value.  

Some unsuitable farm dams were removed. 

Mapping Confidence 

This species may occur in a number of habitats, including artificial grazing land.  Predicting its 

occurrence is therefore difficult based on RE mapping.  The habitat map for this species is  

moderately accurate.   
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BIRDS 

Glossy Black-Cockatoo (Calyptorhynchus lathami) 

Status 

Vulnerable (NC Act) 

Distribution and Habitat 

Glossy Black-Cockatoos (Calyptorhynchus lathami) have a patchy distribution along the east 

coast and ranges south from near the Paluma Range to Gippsland in Victoria.  An isolated 

population is located on Kangaroo Island in South Australia. They are uncommon and 

declining, especially in the south-western parts of its range, and are now extinct in mainland 

South Australia (Garnett et al. 2011).  There has been concern for the status of Glossy Black-

Cockatoos in the Southern Downs due to the loss of feeding and nesting resources (EPA 

2003).  

Birds inhabit woodlands and forests that contain abundant Allocasuarina spp. and abundant 

large hollows suitable for nesting.  Many populations are restricted to remnant vegetation 

within hills and gullies surrounded by agricultural land (Higgins 1999); however, some 

populations move through artificial landscapes such as semi-urban parks, gardens and golf 

courses to access favoured food resources (Higgins 1999, M. Sanders pers. obs.).  Groups are 

never far from waterbodies, which are visited daily. Being highly mobile, birds may travel 

considerable distances to isolated fragments in search of food.  Advanced regrowth may also 

provide some foraging opportunity. 

Ecology 

Typically encountered in small family parties, Glossy Black-Cockatoos are dietary specialists, 

feeding exclusively on the seeds of Allocasuarina and Casuarina spp.  Favoured species 

include A. torulosa, A. littoralis, A. luehmannii, A. distyla, A. diminuta, A. gymnanthera and A. 

verticillata (Chapman 2007).  It is poorly documented, but Glossy Black-Cockatoos also feed 

on A. inophloia in and around the Kumbarilla to Inglewood area (M. Sanders pers. obs.).   

Observations of the species feeding on other resources (e.g., Callitris and Banksia spp.) are 

likely to represent food switching during periods of poor Allocasuarina cone production 

(Chapman 2007).  It is unclear if the use of A. inophloia by local populations reflect food 

switching, or if local populations rely on stands of A. inophloia.  However, given the 

abundance of orts (feeding signs) in some locations, and their repeated observation over 

consecutive years, the latter seems plausible. 

Birds show a preference for productive trees (e.g., higher seed/cone weight ratio), 

notwithstanding the influence of other factors such as distance from water or breeding 

hollows (Clout 1989; Pepper et al. 2000; Crowley and Garnett 2001; Cameron and 

Cunningham 2006; Chapman and Paton 2006; Chapman 2007).  Stands of Allocasuarina spp. 

are therefore not of uniform value, and the loss of individual stands or trees may have 

disproportionate impacts.   

The production of cones by Allocasuarina spp. closely tracks rainfall (Cameron 2006a), and 

hence the availability of resources for resident Glossy Black-Cockatoos fluctuate between 
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years.  While resources may be sufficient to support existing birds, drought is likely to reduce 

breeding success (Cameron 2009).  

Pairs breed during winter, mainly from April to July, although breeding has been recorded as 

late as August or as early as March (Beruldsen 2003).  Nests are located in a large vertical 

hollow extending one or two meters deep.  Hollows may be reused over many years 

(Beruldsen 2003).  Females incubate and care for the young alone, but are regularly attended 

and fed by the male.  Only one egg is produced, which hatches in about 30 days.  Once 

hatched the chick fledges in around 60 days, but remains with its parents and is fed for 

another three months (Garnett et al. 1999). 

Known Threats to the Species 

Threats to Glossy Black-Cockatoo populations include: 

• Clearing of habitat remains a serious threat.  Previous clearing has reduced the species’ 

range in the south and west of the Great Dividing Range (Garnett and Crowley 2000), 

• Fire can reduce or remove suitable feed trees from large areas for several years and, if 

followed by grazing, prevent regeneration of previous habitats., 

• Fragmentation of habitats may also result in an increase in predation of nestlings and 

eggs or alternatively result in higher competition for hollows (Downes et al. 1997).  This 

threat may be particularly severe where species adapted to altered or open habitats are 

abundant.  These ‘edge’ species may include Common Brushtail Possum (Trichosurus 

vulpecula), Little Corella (Cacatua sanguinea), Galah (Eolophus roseicapilla) and Sulphur-

crested Cockatoo (Cacatua galerita).  By out-competing cockatoos for nest hollows, these 

predators and/or competitors can significantly reduce recruitment of Glossy Black-

Cockatoos (Garnett et al. 1999), 

• Prolonged and severe drought can significantly reduce Allocasuarina cone production, 

reducing feeding resources and therefore breeding success.  Global climate change may 

therefore negatively impact the species on a broad scale, particularly on the western 

slopes of the Great Divide (Cameron 2009), and 

• The loss of suitable hollow-bearing trees through processes such as fire or logging 

(Cameron 2006). 

Records Relevant to the SGP 

The Glossy Black-cockatoo has been frequently recorded during these surveys as well as 

previous ecological works.  It is currently known from 29 observations within the SGP.  It has 

been recorded in both the central and southern regions of the SGP, although it has been 

more commonly recorded in the southern portion where there is possibly more suitable 

foraging habitat available.  

Rule(s) for Habitat Mapping:  

1. The species could occur throughout the entire EIS area. 

2. Regional Ecosystems containing Casuarina cristata (11.3.1. 11.3.17, 11.4.3, 11.4.3a, 

11.9.5) and Allocasuarina inophloia (11.5.4) are classed as “Core Habitat Possible”.  South 
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of the Warrego Highway areas of RE 11.7.4 may also have Allocasuarina littoralis and 

have been mapped as “Core Habitat Possible”. 

3. Regrowth of the above RE’s, which could contain larger trees with suitable foraging 

resources, are mapped as “Core Habitat Possible”. 

4. Core Habitat Possible and General Habitat within 2km of a recent (1980+), accurate (± 

500m) record is classed as “Core Habitat Known”. 

5. All remaining Regional Ecosystems are classed “Absence Suspected”. 

Specific Map Modifications 

None 

Mapping Confidence 

Within the SGP Core Habitat Possible accurately predicts the presence of Allocasuarina 

foraging resources, though it is acknowledged that individual trees can be scattered 

throughout remnant vegetation or modified landscapes.  While Core Habitat Possible is 

abundant in the southern region (Dalby region) of the SGP, it is more scattered in the central 

region, reducing the likelihood that Glossy Black-cockatoos will occur.   

A hot wildfire severely damaged large areas of Glossy Black-cockatoo habitat in Kumbarilla 

State forest in late 2016.  It may take several decades for foraging resources to recover in 

this area. 

General Habitat will be an overestimate as areas of suitable regrowth vegetation (mapped as 

“General Habitat”) will not contain trees of sufficient size to attract foraging birds. 

Nests are located in large tree hollows, usually in proximity to foraging resources.  Predicting 

where suitable nest trees might occur is difficult and no attempt has been made to capture 

possible nest areas in the mapping product. 

A supply of water is also important for Glossy Black-cockatoo populations, and suitable 

locations which may attract birds are likely to be scattered throughout areas of vegetation 

not mapped.  

 

Painted Honeyeater (Grantiella picta) 

Status 

Vulnerable (NC Act); Vulnerable (EPBC Act) 

Distribution and Habitat 

Endemic to Australia, the Painted Honeyeater (Grantiella picta) may be found from the 

eastern section of the Northern Territory to Victoria and southern regions of South Australia 

(Pizzey and Knight 2007).  Rare in the Northern Territory, they are widespread throughout 

Queensland, absent only from Cape York and high rainfall areas.   

Painted Honeyeaters occur mainly in dry open woodlands and forests, particularly box-

ironbark woodlands.  They may also be located in riparian forest, on plains with scattered 
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eucalypts, and in remnant trees on farmland.  Their occurrence is strongly associated with 

mistletoe, on which they feed (Higgins et al. 2001) and fragmented or disturbed Acacia 

communities often have the highest density of Mistletoe. More advanced stands of Acacia 

regrowth may also have abundant mistletoe. 

Ecology 

Painted Honeyeaters feed almost exclusively on mistletoe fruit, but may also collect nectar 

and invertebrates (Oliver et al. 2003).  Most foraging is undertaken within the canopy of trees 

(Higgins et al. 2001).   

Nesting occurs during spring-summer (Sept.-Feb.), predominantly in the south-east of its 

range north to and around Brisbane.  The breeding season is determined by photoperiod to 

coincide with warmer summer months, but actual breeding is cued in relation to the 

progression of mistletoe fruiting.  This ensures that breeding is matched by peak resource 

availability, avoiding temporal variation inherent in unpredictable environments (Barea and 

Watson 2007). 

Small, frail cup-shape nests with narrow sides are constructed in the outer foliage and 

branchlets of eucalypts, casuarinas and acacias.  However, a disproportionately large number 

of nests are placed in mistletoe clumps in taller trees (Whitemore and Eller 1983; Beruldsen 

2003; Barea 2008).  

While not well understood, movement patterns are generally described as a north-south 

migration (Keast 1968).  Populations move north during winter and return south of 

approximately 26o during spring-summer to breed (Higgins et al. 2001). 

Known Threats to the Species 

Large areas of suitable woodland habitat have been extensively cleared throughout this 

species’ range.  However, increased mistletoe abundance in degraded woodlands and 

roadside reserves may have benefited the species and alleviated somewhat the impacts of 

broad-scale habitat loss (Higgins et al. 2001; Bowen et al. 2009). 

Records Relevant to the SGP 

Three records are located within the SGP in the southern portion near Lake Broadwater 

where mistletoe is abundant in tall Eucalyptus spp., and several records exist within 10km of 

the SGP boundary, including records from the past few years. Likely to occur within the SGP 

infrequently, depending on availability and density of mistletoe fruit. 

Rule(s) for Habitat Mapping:  

1. The species could occur throughout the entire EIS area. 

2. RE’s 11.3.1, 11.3.17, 11.4.3, 11.4.3a and 11.9.5 (including ‘disturbed’ communities) are 

mapped as “Core Habitat Possible”. 

3. The above RE’s and RE’s 11.5.20 and 11.5.27 are mapped as “Core Habitat Known” 

around Lake Broadwater. 

4. Regrowth RE 11.3.1, 11.3.17, 11.4.3, 11.4.3a, 11.9.5, and ‘Regrowth Brigalow (>15yrs)’ 

are mapped as “General Habitat”. 
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5. All “Core Habitat Possible” within 2km of a recent (1980+), accurate (± 500m) record is 

classed as “Core Habitat Known”. 

6. All remaining regional ecosystems and non-remnant areas are “Absence Suspected” 

Specific Map Modifications 

A small non-remnant (below patch threshold size) of Weeping Myall (Acacia pendula 

woodland) was added as “Core Habitat Possible”. 

Mapping Confidence 

The presence of abundant mistletoe can only be accurately determined through field 

assessment, though it can be predicted to occur with moderate accuracy in areas of Core 

Habitat Possible.  The mapped General habitat, to capture more advanced Acacia regrowth, is 

likely to over evaluate habitat extent and will have a low accuracy.  

 

Australian Painted Snipe (Rostratula australis) 

Status 

Australian Painted Snipe - Vulnerable (NC Act); Endangered (EPBC Act) 

Distribution and Habitat 

Most records of the species occur east of a line between Eyre Peninsula and the Gulf of 

Carpentaria, excluding Cape York Peninsula where they appear to be absent (Marchant and 

Higgins 1993). However, scattered individuals occur west as far as Western Australia, where 

they may have once been common in the Kimberley and Swan Coastal Plain (Johnstone and 

Storr 1998). Recent records mostly centre on the Murray-Darling basin of eastern Queensland 

and New South Wales (Marchant and Higgins 1993; Rogers et al. 2005). Lake Broadwater is 

considered to be important habitat for this species within Brigalow Belt South, although there 

is no known breeding record from this location (EPA 2003). 

Birds may be recorded singly or in small groups in freshwater marshes. They are extremely 

nomadic, coming and going in response to local rainfall and flooding. Although its occurrence 

in a location is often erratic, with the bird absent some years and common in others 

(Marchant and Higgins 1993) there is indication of some regular seasonal migration, e.g., to 

central and north coastal Queensland in autumn and winter (Black et al. 2010). Breeding only 

occurs in swamps with temporary water regimes and complex shorelines forming islands, 

shallow water, exposed wet mud and dense low fringing vegetation (Rogers et al. 2005; 

Geering et al. 2007). During non-breeding periods, they may be found in a wider range of 

habitats including dams, rice paddocks, waterlogged grasslands, roadside drains and even 

brackish waterways (Marchant and Higgins 1993). 

Ecology 

The Australian painted snipe appears to be crepuscular and nocturnal, feeding on mudflats or 

in shallow water during the morning and evening and throughout the night (Geering et al. 

2007). A variety of foods are eaten, including vegetation, seeds, insects, worms, molluscs, 
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crustaceans and other invertebrates including beetles (Marchant and Higgins 1993; 

Johnstone and Storr 1998).  

Nesting occurs in spring and summer in southern Australia and during the wet season in 

northern Australia (Geering et al. 2007). Nests consist of a simple scrap in the ground lined 

by dry grasses, fine twigs and other vegetation. These nests are located in specific positions 

such as on a small island surrounded by shallow water, or occasionally on small mounds of 

purpose-built vegetation surrounded by water (Beruldsen 2003; Rogers et al. 2005). Breeding 

occurs only in suitable temporary wetlands with low relief and complex shorelines after an 

influx of water (Rogers et al. 2005). 

Migration patterns are poorly known for the species (Pringle 1987). They are possibly 

dispersive or migratory. It is possible that such movements are due to local conditions, 

moving to flooded areas from drying wetlands (Marchant and Higgins 1993). 

Known Threats to the Species 

Threats to Australian Painted Snipe populations include: 

• Loss or alteration of wetland habitats and their water regimes, particularly areas of 

breeding habitat (Rogers et al. 2005; Garnett et al. 2011). 

• Degradation of existing wetlands through weed invasion. 

• Trampling of habitat by cattle and feral pigs (Sus scrofa) (Rogers et al. 2005; Tzaros et 

al. 2012).  

• Reduced water quality due to a lack of flushing, increased nutrient runoff, pesticide and 

herbicide runoff, saline discharge and increased erosion and turbidity due to vegetation 

removal (Tzaros et al. 2012). 

Records Relevant to the SGP 

Six records for Australian Painted Snipe are known from the southern section of the SGP, all 

in the vicinity of Lake Broadwater. The species is likely to be a vagrant and rare visitor to the 

SGP, though there is a low possibility the species might occur at Lake Broadwater and breed 

in the surrounding habitat during the SGP life of operation.. 

Rule(s) for Habitat Mapping:  

1. Lake Broadwater (RE 11.3.27c and 11.3.27f) is mapped as ‘Core Habitat Known’. 

2. Long Swamp (RE 11.3.27d and 11.3.27f) is mapped as “Core Habitat Possible’.c 

3. All remaining regional ecosystems are “Absence Suspected” 

Specific Map Modifications 

None 

Mapping Confidence 

While the Australian Painted Snipe can occur on a variety of wetlands (including minor 

waterbodies), it is only known to occur within the immediate area of Lake Broadwater.  

Habitats outside these are likely to be marginal.  
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MAMMALS 

South-eastern long-eared Bat (Nyctophilus corbeni) 

Status 

Vulnerable (NC Act); Vulnerable (EPBC Act) 

Distribution and Habitat 

The south-eastern long-eared bat (Nyctophilus corbeni) is largely restricted to the Murray-

Darling Basin (Churchill 2008; Turbill et al. 2008), with its stronghold in the Pilliga forests of 

central New South Wales (Turbill and Ellis 2006). In Queensland, the species is mainly 

recorded in the southern areas of the Brigalow Belt (Reardon 2012). The distributional limits 

in Queensland are uncertain. McFarland et al. (1999) states that the species is found north to 

near Duaringa and Venz et al. (2002) consider that the Dawson River area is at, or close to, 

its northern range limit. However, Parnaby (2009), in a taxonomic review of Australian 

greater long-eared bats previously known as N. timoriensis, states that the most northerly 

record of the species is from 80 km west of Taroom.  It is unknown if possible 

misidentifications of the species have resulted in the uncertainty attached to its distribution. 

The species is most common in box/ironbark/cypress pine woodland on sandy soils (Turbill 

and Ellis 2006; Churchill 2008; Turbill et al. 2008), though it also occurs in bulloak 

(Allocasuarina luehmannii), brigalow (Acacia harpophylla) and belah (Casuarina cristata) 

communities (Turbill et al. 2008), dry sclerophyll forests with Corymbia citriodora, and semi-

evergreen vine thickets. The species prefers areas with a distinct canopy and a dense 

understorey (Churchill 2008). Most records are from large tracts of vegetation, approximately 

5000+ ha in size (e.g., Southwood National Park) (EPA 2008), although the species can be 

occasionally recorded from smaller vegetation tracts of 600 ha (e.g., Erringibba National 

Park). Field observations and published literature also suggests it may use riparian habitats, 

though these habitats may be more important for providing roosting sites (hollow-bearing 

trees) and water. 

Ecology 

Little is known about the ecology of this species and most of what is known comes from 

research outside of Queensland (Reardon 2012). Roosting has been recorded in hollows of 

live trees, cracks in tree limbs, occasionally under exfoliating bark and even within foliage 

(Churchill 2008; Turbill et al. 2008; Reardon 2012). 

With broad, short wings, the south-eastern long-eared bat is highly manoeuvrable and well-

adapted to its cluttered habitat. They fly close to vegetation, often through the canopy and 

can drop suddenly to almost ground level after prey (Churchill 2008). Individuals are known 

to fly more than seven kilometres between roosts and foraging areas. Roosts may be 

changed frequently, each used for an average of 1.3 days in one study (Reardon 2012). 

Mating occurs in autumn and winter. Females are able to store spermatozoa until ovulation 

and conception in early spring. Two young are usually born in late October to November and 

lactation continues until January (Turbill et al. 2008). 

Known Threats to the Species 
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The main threats the south-eastern long-eared bat are: 

• Major habitat loss over a large part of its distribution, mostly clearing of brigalow 

(Reardon 2012), 

• Degradation of habitat from grazing, 

• Loss of hollows and larger trees from logging and fires (Turbill et al. 2008), 

• Increased competition for hollows from other species, and 

• Increased exposure to predators (Reardon 2012). 

Survey data suggest that large, intact remnants of suitable habitat are required to support 

populations (Turbill and Ellis 2006; Turbill et al. 2008). With more than 75% of habitat 

cleared in some parts of its range, land clearing and fragmentation continue to threaten this 

species (Duncan et al. 1999). Increased competition for hollows is an example of a flow-on 

impact from fragmentation (Reardon 2012). 

Records Relevant to the SGP 

The South-eastern Long-eared Bat has been recorded during these surveys as well as during 

previous ecological works.  It is currently known from eight observations within the SGP and 

has been recorded in both the central and southern regions, although it was captured more 

frequently in the central region. 

 

Rule(s) for Habitat Mapping:  

1. The species may occur throughout the entire EIS area. 

2. Only remnant vegetation which contributes to significantly large contiguous vegetation 

patches (>500ha) is considered suitable.  Within these larger continuous vegetation 

patches: 

a. RE’s 11.3.14, 11.3.25, 11.3.27d, 11.3.27f, 11.5.1, 11.5.1a, 11.5.4, and 11.5.21 are 

mapped as “Core Habitat Possible”, and 

b. RE’s 11.3.1, 11.3.14, 11.3.17, 11.3.18, 11.3.2, 11.3.26, 11.4.3, 11.4.3a, 11.5.20, 

11.7.2, 11.7.4, 11.7.6, 11.7.7, 11.9.7, and 11.9.5 are mapped as “General Habitat” 

3. All “Core Habitat Possible” or “General Habitat” within 2km of a recent (1980+), accurate 

(± 500m) record is classed as “Core Habitat Known”. 

4. All remaining remnant and non-remnant vegetation is mapped as “Absence Suspected”. 

Specific Map Modifications 

None  

Mapping Confidence 

Identifying suitably large tracts of remnant vegetation within the SGP is relatively easy.  

Predicting where the species might occur within this vegetation is more complex.  While 

those RE’s listed as “Core Habitat Possible” accurately reflect the best areas of habitat, large 

tracts of “General Habitat” may have suitable structure and provide good habitat for the 
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species.  A precautionary approach would be to consider all areas of Core Habitat Possible or 

General Habitat as suitable. 

While several RE’s have been excluded as not suitable (“Absence Suspected”) in the mapping 

product, their landscape position often contributes to patch integrity and they may therefore 

provide an important role in ensure a populations persistence.  

 

Greater Glider (Petauroides volans) 

Status 

Vulnerable (EPBC Act) 

Distribution and Habitat 

The Greater Glider (Petauroides volans) is the largest gliding possum in Australia. Its 

distribution extends from the Windsor Tableland in north Queensland, south to Wombat State 

Forest in central Victoria (Woinarski et al. 2014). Inland isolated subpopulations are also 

known from the Gregory Range (west of Townsville) (Winter et al. 2004), and another in the 

Einasleigh Uplands bioregion of Queensland (Vanderduys et al. 2012). 

The species is predominately restricted to eucalypt forests and woodlands. Greater gliders 

occur in highest abundance in taller, montane, moist eucalypt forests with larger, relatively 

old trees and abundant hollows (Andrews et al. 1994; Kavanagh 2000; Eyre 2004; van der 

Ree et al. 2004; Vanderduys et al. 2012). In areas west of the Great Dividing Range, they are 

found in low woodlands (McKay 2008). The species prefers forests with a diverse range of 

eucalypt species, due to seasonal variation in its favoured tree species (usually one or two 

species of eucalypt in any particular area) (Kavanagh 1984). Even in suitable habitat, the 

distribution may be patchy (Kavanagh 2000).  

Ecology 

The species is an arboreal nocturnal marsupial which is primarily folivorous, foraging on 

eucalypt leaves and occasionally flowers (Kehl and Borsboom 1984; Kavanagh and Lambert 

1990; van der Ree et al., 2004). It shelters during the day in large tree hollows (Henry 1984; 

Kehl and Borsboom 1984; Lindenmayer et al., 1991; Smith et al., 2007; Goldingay 2012) and 

its abundance is often link to hollow density (Andrews et al. 1994; Smith et al. 1994, 1995). 

Research has shown that in southern Queensland, the species require at least 2−4 live den 

trees for every 2 ha of suitable forest habitat (Eyre 2002).  

Home ranges are usually 1-4ha in size (Henry 1984; Kehl and Borsboom 1984; Comport et al. 

1996; Gibbons and Lindenmayer 2002; Pope et al. 2005), however in lower productivity 

forest and more open woodland habitats home ranges can be up to 16 ha (Eyre 2004; Smith 

et al. 2007). Males have a larger home range size than females and sexes usually share a den 

when the breeding season commences (Kavanagh and Wheeler 2004; Pope et al. 2005; 

McKay 2008). 

Females give birth to only one young from March to June. Juveniles emerge from the pouch 

when three to four months old and become independent at around nine months. However, 
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greater gliders do not reach their sexual maturity and start breeding until their second year 

(Tyndale-Biscoe and Smith 1969; McKay 2008). It is estimated that the species can live up to 

15 years (Harris and Maloney 2010).  

Known Threats to the Species 

The main threats to the greater glider are: 

• Major habitat loss and fragmentation, mostly through clearing, clearfell logging and the 

loss of senescent trees due to prescribed fire regimes (Eyre 2006; Lindenmayer et al., 

2000; Taylor and Goldingay 2009), 

• Inappropriate fire regimes (Lindenmayer et al. 2013), 

• Effects from climate change such as range contraction (particularly in northern parts of its 

range) and declines in the health of eucalypt trees (Kearney et al. 2010; Matusick et al. 

2013), 

• Hyper-predation by owls (McKay 2008; Bilney et al. 2010; Lindenmayer et al. 2011), and 

• Increased competition for hollows from other species (e.g. sulphur-crested cockatoos). 

Records Relevant to the SGP 

The Greater Glider was recorded several times during these surveys and is currently known 

from 11 observations within the SGP, in both the central and southern regions. Although, it 

was detected more frequently in the central portion, particularly along riparian areas. 

 

Rule(s) for Habitat Mapping:  

1. The species may occur throughout the entire EIS area. “Core Habitat Possible” includes 

RE’s 11.3.4, 11.3.25 and 11.3.26. 

2. Patches of RE 11.3.2, 11.3.3, 11.3.14, 11.3.17, 11.3.18 and 11.3.26 immediately adjacent 

the above RE’s are mapped as “General Habitat”.  

3. All Core Habitat Possible within 1km of a recent (1980+), accurate (± 500m) record is 

classed as “Core Habitat Known”. 

4. All remaining remnant and non-remnant vegetation is mapped as “Absence Suspected”. 

Specific Map Modifications 

Isolated fragments of Core Habitat Possible or General Habitat were removed as Absence 

Suspected.  

Mapping Confidence 

Important habitat characteristics for this species are well understood and can be matched to 

regional ecosystem descriptions.  The mapping is considered to be highly accurate.  
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Koala (Phascolarctos cinereus) 

Status 

Vulnerable (NC Act); Vulnerable (EPBC Act) 

Distribution and Habitat 

Endemic to eastern Australia, the Koala is a solitary species that is widespread across coastal 

and inland areas from Cooktown, Queensland to the Mt. Lofty ranges, South Australia (Martin 

et al. 2008). Restricted to altitudes below 800m elevation (Munks et al. 1996),  

Koalas occur in a diversity of habitats including temperate, sub-tropical and tropical forest, 

woodland and semi-arid communities, and sclerophyll forest, on foothills, plains and in 

coastal areas (Martin and Handasyde 1999; Martin et al. 2008). Koalas on the western side of 

the Great Dividing Range at the western edges of their range are often associated with water 

courses though are not restricted to them (Melzer et al. 2000; Sullivan et al. 2003). Favoured 

feed tree species in these areas include E. camaldulensis, E. coolabah and Eucalyptus 

populnea. 

Koalas have been translocated into a range of areas where they did not occur historically, 

such as Magnetic, Kangaroo and Phillip Island’s.  

Ecology 

Koalas are well known to have a preference for eucalypt trees as a food source, though not 

all eucalypts species are equal and diet varies between regions.  Although an arboreal 

species, preferences for individual trees and the distances between feed trees forces 

individuals to the ground, this is when they are most vulnerable to predation and human-

induced mortalities (Hindell et al. 1985; Martin 1985).  

Koalas are not strongly territorial and home ranges will overlap. Home ranges vary in size 

from 1-2 hectares in optimum habitat, and up to 135 hectares in semi-arid regions (Ellis et al. 

2002; Martin et al. 2008). Movements are often as short as the distance between feed trees, 

however dispersing individuals will move over larger distances. Established individuals have 

been known to make exploratory movements over larger distances before returning to home 

ranges (Dique 2003). 

The breeding season occurs between October and May with females producing up to one 

offspring per year (Martin et al. 2008). Juveniles become independent from one year of age 

with males living for over 12 years and females living for over 15 years (Martin and 

Handasyde 1999). Breeding occurs from two years of age, and is often determined by the 

establishment of a male hierarchy as males become vocal and fiercely fight for females 

(Martin et al. 2008). 

Known Threats to the Species 

Significant threats to Koalas include loss and fragmentation of habitat, vehicle strike, and 

predation by pet dogs (Canis lupus familiaris), whilst wildfire, disease, drought and extreme 

heat can also be damaging to both individual and population health.  
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Koalas inhabiting the north-western portion of their range are sparse and insufficiently 

studied. Although threats are similar to those in areas such as South-east Queensland where 

more research has been undertaken on Koala populations, it is likely that the severity of 

some threats is different. In particular, threats such as drought, and extreme heat events, 

may be more frequent and severe (Munks et al. 1996; Sullivan et al. 2003).  

Records Relevant to the SGP 

The Koala has been detected numerous times during these surveys as well during previous 

ecological works.  It is currently known from a total of 73 observations within the SGP and 

has been recorded in both the central and southern regions. However, there are far more 

records in the southern portion where the Condamine and Wilkie Creek catchments appear to 

be a stronghold for the species in the southern Brigalow Belt. 

Rule(s) for Habitat Mapping:  

1. The species may occur throughout the entire EIS area. 

2. RE’s 11.3.2, 11.3.3, 11.3.4, 11.3.14, 11.3.17, 11.3.18, 11.3.25, 11.3.26, 11.3.27d and 

11.3.27f are mapped as “Core Habitat Possible”. 

3. RE’s 11.4.3, 11.4.3a, 11.5.1, 11.5.1a, 11.5.4, 11.5.20, 11.7.2, 11.7.4, 11.7.6, 11.7.7, 

11.9.2 and 11.9.7 are mapped as “General Habitat”. 

4. Regrowth and disturbed vegetation should be mapped as per their parent RE.  

5. All Core Habitat Possible and General Habitat within 1km of a recent (1980+), accurate 

(± 500m) record is classed as “Core Habitat Known”. 

6. All remaining remnant vegetation is mapped as “Absence Suspected”. 

Mapping Confidence 

Important habitat for this species is reasonably well understood and can be matched to 

regional ecosystem descriptions.  Core Habitat Possible is likely to closely reflect the species 

distribution, particularly in the southern region of the SGP where the species remains 

relatively abundant.  However, field studies from this work frequently found Koala’s in 

habitats not previously considered high value (mapped as General Habitat), and as such 

these areas may be more important for the local population than previously understood.  
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Appendix F. Metadata and description of fields for floristic survey database.  
 

Metadata Field Description Additional Information 

Survey Event The survey program during which the data was 
collected 

Includes data collected during Surat Gas Pipeline Survey, Surat Gas Project EIS and Supplementary EIS, Daandine 
and Surat Gas Advanced Exploration Surveys. 

Survey Event 
Recorders 

Field personnel responsible for recording information Survey event during which data was collected and personnel responsible for collection of the information. 

PP Meander Timed meander points for Protected Plants within 
Protected Plant ‘High Risk’ buffer areas.  

Recorded every 5 mins for a 30 minute interval as per the Department of Environment and Heritage Protection 

(DEHP) (2014). Flora Survey Guidelines – Protected Plants. Department of Environment and Heritage Protection, 

Queensland Government, Brisbane.  

Waypoint Number Waypoint number from combined survey efforts Renumbered waypoints based on combined data collected from field personnel.  

Ind. Ref. Number The site number recorded by the individual field 
personnel. Retained to allow Site Nos to be readily 
referenced if required by field personnel in the future.  
 

 

Survey Type The intensity of recorded site data as described in 
Neldner et al (2012) 

Secondary: Secondary site data quantifies structural and floristic information for all strata. This includes structural 
and floristic data for the Emergent (E), Canopy / Sub-canopy (T1, T2), Shrub (S1, S2) and Ground (G) layers. Plot 
size is a standard 10 x 50 m plot. Ground covers are measured in standard 5 x 1m2 or 10 x 1m2 quadrats along a 
measured centreline.  
Tertiary: Quantifies structural and floristic information for woody vegetation (T1, T2, S1, S2) in a 10 x 50m plot. 
Does not record non woody vegetation in ground-covers. 
Quaternary: Estimates and describes structural and floristic information at a given location. Identifies dominant only 
and is not plot based. 
Observation: Provides a description of dominant species and structural formation only. Non-plot based rapid survey 
effort.  

Lat Latitude in decimal degrees   

Long Longitude in decimal degrees  

Elevation Recorded elevation from GPS  

Q Herbarium 
Mapped RE_2 

RE indicated in mapping databases produced by Qld 
Government agencies (DSITIA). 

Most current version is produced by Department of Resources and Mines (Version 8.0, 2014).  

RE Ground Truthed RE recorded at a specific location during field survey.  RE recorded by field ecologists at a specified waypoint. Used to verify RE mapping databases.  

VMA Status Status of RE listed under the VM Act Categories of Endangered, Of Concern, Least Concern and Non-remnant. 

Biodiversity Status Biodiversity Status of RE  Categories of Endangered, Of Concern, No Concern at Present. 

EPBC Status Status of ecological community listed under the EPBC 
Act 1999.  

Categories of Critically Endangered, Endangered, Vulnerable 

Vegetation Structure Vegetation Structural Formation as defined in Neldner 
et al 2012. 

Categories of Vine forest/ Thicket, Open Forest, Woodland, Open Woodland, Shrubland and Grassland. Further 
information defined in Neldner et al 2012.  

Emergent Height Height of the Emergent structural layer. Generally defined as the upper structural layer forming less than 5% total cover  (Walker and Hopkins 1990). 
Neldner et al 2012, define the emergent layer as the upper structural layer that does not form the dominant 
ecological layer (the layer with the dominant biomass) which typically corresponds with the definition by Walker and 
Hopkins.  

T1 Canopy Height Measured height of the canopy layer. Canopy (T1) layer is defined as the upper structural layer that forms the dominant biomass. Often represented as a 
height interval (e.g. 11 – 13m).  
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Metadata Field Description Additional Information 

T1 Canopy Cover Measured cover of the canopy layer. Measured by projected canopy cover (PCC) rather than projected foliage cover (PFC). Measured over either a 50 or 
100m linear transect.  

T1 Count The number of T1 stems within a standard floristic 
survey plot.  

Standard secondary survey plot is 10 m x 50 m.  

T1 Dominant The dominant species recorded within the T1 structural 
layer 

 

T1 Sub-dominant The sub-dominant species recorded within the T1 
structural layer 

 

T1 Associated Species associated with the canopy other than 
dominant and sub-dominant species. 

 

T2 Canopy Height Measured height of the sub-canopy layer. Sub-canopy is the tree layer that lies directly below the canopy (covered by the canopy layer).   

T2 Canopy Cover Measured cover of the canopy layer. Measured by projected cover of the sub-canopy (PCC). 

T2 Count The number of T2 stems within a standard floristic 
survey plot.  

Standard secondary survey plot is 10 m x 50 m.  

T2 Dominant The dominant species recorded within the T2 structural 
layer 

 

T2 Sub-dominant The sub-dominant species recorded within the T2 
structural layer 

 

T2 Associated Species associated with the sub-canopy (T2) structural 
layer other than dominant and sub-dominant species. 

 

S1 Canopy Height Measured height of the tallest shrub layer (S1) layer. Multi-stemmed woody species typically with upper height limits of 8m. 

S1 Canopy Cover Measured cover of the tallest shrub (S1) layer.  

S1 Count The number of S1 stems within a standard floristic 
survey plot.  

Standard secondary survey plot is 10 m x 50 m.  

S1 Dominant The dominant species recorded within the S1 structural 
layer 

 

S1 Sub-dominant The sub-dominant species recorded within the S1 
structural layer 

 

S1 Associated Species associated with the tallest shrub layer (S1) 
other than dominant and sub-dominant species. 

 

S2 Canopy Height Measured height of the secondary shrub layer (S2) 
layer. 

Secondary shrub layer falls below the upper (S1) shrub layer. Typical S2 heights range from 0.5 – 2m. 

S2 Canopy Cover Measured cover of the secondary shrub (S2) layer.  

S2 Count The number of S2 stems within a standard floristic 
survey plot.  

Standard secondary survey plot is 10 m x 50 m.  

S2 Dominant The dominant species recorded within the S2 structural 
layer 

 

S2 Sub-dominant The sub-dominant species recorded within the S2 
structural layer 

 

S2 Associated Species associated with the secondary (S2) shrub layer 
other than dominant and sub-dominant species. 
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Metadata Field Description Additional Information 

Ground - % cover 
live plants. 

Total foliage cover of live plants within a standard 
survey plot. Sometimes represented by an estimate in 
quaternary plots. 

Includes grasses and graminoids, forbs and shrubs <0.5 m, native and exotic species. Excludes leaf litter, timber and 
bare ground. Measured only in secondary survey plots although estimates can be made in Quaternary survey data.  
 
Ground cover measurement is undertaken within 5 or 10 x 1m2 quadrats (Secondary) and calculated as an average 
score. Estimates may be made in Quaternary plots.  

Ground - % leaf 
litter 

Cover of leaf litter in standard survey plot.  Leaf litter includes dead leaves, bark and other non-specific organic matter.  

Ground - % leaf 
litter 

Cover of leaf litter in standard survey plot.  Leaf litter includes dead leaves, twigs, bark and other non-specific organic matter.  

Ground - % cover 
bare ground. 

Cover of bare ground in standard survey plot.  Bare ground typically relates to exposed soil and sometimes rock.  

Ground - % cover 
timber. 

Cover of timber in standard survey plot.  Timber typical describes woody material (branches) > 5 cm diameter. 

Ground - % cover 
rocks. 

Cover of bare rock in standard survey plot.  Exposed rock not covered by soil. 

Ground - % Cover 
Perrenial Native 
Grass 

% cover of perennial native grass measured in a 
standard secondary plot. Sometimes represented by an 
estimate in quaternary plots. 

% cover of native perennial grasses taken as an average of sampled quadrats (Secondary sites) or an estimate 
(Quaternary plots).  Perennial describes plants that persist throughout seasons although might die back in less 
favourable growing conditions, resprouting when growth conditions improve (i.e following rain).  

Ground - % Cover 
Native Shrubs < 1m 

% cover of shrubs measured within quadrats.   % foliage and branch cover of native shrubs < 1m height taken as an average of sampled quadrats (Secondary sites) 
or an estimate (Quaternary sites) 

Ground - % Cover 
Native Forbs 

% cover of native forbs measured in a standard 
secondary plot. Sometimes represented by an estimate 
in quaternary plots.  

% cover of native forbs taken as an average of sampled quadrats (secondary sites) or an estimate (quaternary 
sites).  Forbs are herbaceous flowering plants that are not graminoids (grasses and sedges).   

Ground - % Cover 
Exotic Grass 

% cover of exotic grass measured in a standard 
secondary plot. Sometimes represented by an estimate 
in quaternary plots. 

% cover of exotic grasses taken as an average of sampled quadrats (secondary sites) or an estimate (quaternary 
sites).  Perennial describes plants that persist throughout seasons although might die back in less favourable growing 
conditions, resprouting when growth conditions improve (i.e following rain).  

Ground - % Cover 
Exotic Forbs 

% cover of exotic forbs measured in a standard 
secondary plot. Sometimes represented by an estimate 
in quaternary plots.  

% cover of exotic forbs taken as an average of sampled quadrats (secondary sites) or an estimate (quaternary sites).  
Exotic forbs are herbaceous flowering plants that are not graminoids (grasses and sedges) and are not native 
(introduced) to the survey area.  

Cryptogams - % 
Cover 

% cover of cryptogams covering soils in the ground 
layers.  

Cryptogams are plants that reproduce by spores without flowers, seeds or leaves. Remnants persist as surface crusts 
during dry periods.  

Grass / Forb 
dominant 

The dominant grass/ forb species measured in ground 
layers. May be one or several species.  

Includes both native and exotic species.  

Grass / Forb sub-
dominant 

The sub-dominant grass / forb species measured in 
ground layers. May be one or several species.  

Includes both native and exotic species.  

Total spp. No Total number of species recorded within a standard 
secondary survey plot.  

Includes all woody and non-woody species although excludes cryptogams.  

Harissia cactus % 
cover 
 

Measured ground cover of Harrisia cactus (Harrisia 
martini), a declared Class 2 exotic pest.  

 

Opuntia % cover 
 

Measured ground cover of Opuntia spp., a declared 
Class 2 exotic pest.  
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Metadata Field Description Additional Information 

Bryophyllum. % 
cover 

Measured ground cover of exotic Sporobolus spp. 
(Sporobolus fertilis, Sporobolus pyramidalis, Sporobolus 
jacquemontii).  

 

Geology/ Soil Field description of landform, soil and geology at a 
given survey site.  

 

Notes Additional relevant information used to describe site 
characteristics.  

 

Philotheca S1 Cover Measured crown cover of Cerbera dumicola in the S1 
shrub layer in a standard Secondary site. 

Philotheca sporadica is the only threatened species recorded during Arrow Surat Gas Project studies. 

Philotheca Stems / 
ha 

Stem counts for Philotheca sporadica in standard 
Secondary site in the shrub layer 

 

Date of Survey Time and date of field recording  

Altitude Altitude of survey location taken as metres above sea 
level, recorded on GPS.  

 

Photo number.  Photo number for individual survey locations.   Photo points collected by field recorders according to site location.  

Additional 
Information 

Reference to additional structural / floristic data Reference to structural and floristic information specifically relating to native grassland assessments. Held separately 
from structural summary table. Includes floristic collection numbers.  

Seasonal Effort Relates to wet or dry season survey Dry season survey undertaken from June to December and wet season typically from January to May.  
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Figures 
Figure 1  SGP PL194 Wari Djunben – KNJV and Tong Park location along with that of ground-
verified vegetation communities 

Figure 2  Prescribed Environmental Matters (PEMs) occurring within the Project footprint 

 

Tables 
Table 1  Project details  
Table 2  Ground-verified vegetation communities and cleared areas impacted by the Project 
Table 3  Analysis of all Prescribed Environmental Matters (PEMs) and whether or not they have 
the potential for a Significant Residual Impact (SRI) 
Table 4  Summary of Impacted Prescribed Environmental Matters (PEMs) including areas (ha), 
vegetation communities and co-locations 

Table 5  Significant Residual Impacts (SRIs) to Prescribed Environmental Matters (PEMs) 
reconciled with the Environmental Authority (EA) for SGP PL194 

Table 6  Distinct Matter Area (DMA) Groupings for Financial Offsets Calculation 
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